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• Features 

12 White-Collar Amiga 
By Guy Wright 

The Am iga is right al ho me in the bu si­
ness world . He re are some thin gs you 
shou ld kn ow before bring ing an Ami ga 
in to your office. 

J 8 The Right Stuff : The Amiga in 
the Marketpla ce 
By Douglas Watt 

Th e Am iga is a new e ntr y in a fierce ly 
co mpetitiv e market. To surv ive, it will 
need the righ t stuff . 

2 4 In Stark Contra st: Comparing 
the Amiga with the Macintosh 
and IBM PC 
By Margaret Morabito 

T he Amiga's new techn o logy rep1·ese nt s 
a seri ous challenge to App le and IBM. 

34 Th e Trump Card: Amiga 's IBM 
PC Softwar e Emulator 

A loo k at the ingc ni ou Am iga Emula ­
tor - a 3.5-inch sof tware e mula to r di sk 
1hat gives yo u access to the wide world 
of IBM PC so ftwar e . 
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3 7 Th e Bott om Line: An 
Introduction to Spreadshe ets 
By Vahe Cuzelimian 

You don 't ha ve to be an accou nt anL o r 
a comp uter pr ogrammer to maste r the 
a n of "spr eads heet ing." 

4 2 Digital Imagery 
By Matthew Leeds 

Digita l image pro cess ing is a grow ing 
field with virtu ally unlimited app lica-
I io ns. Th e Am iga and a d igi tizer will 
brin g th is new techn olog y within 1hc 
reach of busine sses, an studio s, scho ols 
and even homes. 





Music Marriage of 
Talent and Technology 
By Peggy Herrington 

\ 110 1 is the sta ndard o f com mu nicat io n 
be twee n co mpu ters and mu sic ians. 
Your MIDI -equip ped Ami ga ca n p lace 
you in the avant -garde o f the re, •o lu· 
t io n in mu sic. 

5 8 Cherry Lane Technologies: 
Maestros of Innovative Music 
Software 
By Abigai l R eifsnyder 

Cherr y Lane is playing a key ro le in the 
de velo pment of advanced m usic soft­
ware for th e Amig a. 

6 2 Programming in C: Speaking the 
Amiga's Language 
By Sheldon Leeman 

The Am iga is id eally suit ed to so ftware 
dev elop me nt in C. Here's a loo k at th e 
C pro gram min g language and th e co m­
pa ny that deve lo ped Am iga's C. 

7 0 Metacomco: Developers of 
AmigaDOS 

T hi s small Engl ish co mpan y is the fi rst 
name in systems so ftware dev elo pme nt 
for the Amiga . 

8 6 Accountability: Keeping Track 
of Small Businesses 
By Guy Wright 

An Amiga with acco un ting so ftwa r·e 
ca n be a boo n to a small business . 

9 2 Review: Textcraft 
By Guy Wright 

Ease of use a nd flexibil ity h ighl ight 
Arktron ics Co rpora tio n's Am iga wor d 
proces so r. 
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6 Avision 
Reflec tions o n th e Am iga's formal 
un ve iling. 

8 Zeitgeist 
What is AmigaWorld a nd where is it 
go ing? 

80 Protocol 
l mrodu c ing the world of 
te leco mm un ica tio ns. 
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A sho wpla ce for Ami ga art ists. 

95 Help Key 
Q uestio ns about th e Amiga, answe red 
b) ' the expe rt s. 
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ANNOUNCEMENT 

How Borland's Turbo Pascal TM 

Found A Partner That Matches 
Its Amazing Speed. 

Turbo Pascal meets the Amigar•. 
Turbo Pascal"'hates to wait. With 
Turbo, it's 'go fast' or 'go away'. 

o before we committed to 
becom ing the exclusive Pascal 
programming language for 
Commod ore's new Amiga, we 
had to be sure that it was up to 
speed. It had to be fast- and 
it is. 68000-based, with custom 
chips and graphics, Amiga 
doesn't dawdle. (In fact, Amiga's 
spee d is go ing to be a headac he, 
a heartache and a headwind to 
the Competition.) 

We think Amiga will take 
off- just like Turbo Pascal did. 
With more than 400,000 users 
world-wide, Turbo Pascal has 
become a de facto standard­
and grown into a comp lete 
Turbo 'family'. A family that 
now includes Turbo Database 
Toolbox "'- a Turbo Pascal 
enhanceme nt with fast data 
access and sorting talents; Turbo 
Graphix Toolbox'"-a set of 
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graphics procedures keyed to 
business , scientific and engineer­
ing applications; and Turbo 
Tutor"'- the one tutorial that 
will take beginn ers and make 
them experts , AND will even 
teach a few things to the experts! 

Turbo Pascal and all its 
associated tools, will be available 
for the Amiga in the first 
quarter , 1986. It's already 
implemented for the IBM PC 

• 

family and IBM-compatib les, 
and other microcomputers from 
Texas Instruments "', Hewlett 
Packard"', DEC"', Wang"', Apple® 
and NCR"'. 

When you're faster than 
anyone else , you look for 
someone who can keep up with 
you. Turbo Pascal found Amiga. 



By Steve Twombly 

6 Nuvember/December I 985 

Synergism 

Imagi ne you rse lf at Lincoln 
Ce nt er, 1 ew Yor k City, in for· 
ma l dr ess . You a rc s1anding 
am id st a sea of tuxedos and eve­
nin g dr esses . '.'lo. you are no t a t· 
tend in g a ballet al th e ::-..1ew Yo 1·k 
C ity Th eatre o r an opera at the 
Me l. You ar e a11end ing th e 
wo rld premiere o f Am iga al 1hc 
Vivian Beaum on t Th ea tr e. 

On Jul y 23 , 1985, the .-\ m iga 
person al computer p rem ie red 
wi1h a ste llar per for man ce 10 an 
a ud ience o f pr es , so ftware and 
har dware developer s. Commo· 
d o re shareho ld ers. membe rs of 
th e investm ent comm u n ity. 
comp ut er de a lers and cele br it)' 
fo llowe rs. Th e star of the eve· 
ning was the new Amiga itself. 
whi ch gave a dazzling d isp lay of 
its capab iliti es. 

\Vhile the Amiga ·s perfor· 
man ce stood alone as the eve· 
ning' h ighlight. ther e was a 
strong support ing cas1. Am ong 
Com mod ore o ffice rs, Irving 
Gould. Mar sh all Sm ith , T homas 
Ratt iga n, Rob e rt Tnic kenb rod 
a nd Robe rt Par adisso were pre · 
e nt ; speaker s and pe rforme rs 
a lso included world-famo us art · 
isl Andy War ho l and h ighl y-ac­
claimed musician s, Michael 
Bod icke r and Tom Scott. 

Th e Amiga debut un folded 
like a symph ony. wit h an ex posi· 
tio n. develo p me 111 and recapilu · 
latio n, p rese ntin g a rich variet y 
of cons1ras 1ing themes : the jux· 
tap os ition of an an d science. 
imagi nation and 1echn o logy. 
crea tivity and prod uctivity, 
power a nd grace. Wi1h th e 
Am iga. con trast ing eleme nt s 
mer ge int o an e legan t and syn· 
ergistic who le. 

Will you use your Amiga fo r 
a varie1y of tasks as th e ultimat e 
mul t ifunct io n ma chin e, o r will 
you use th e Amiga as your mo sl 
advan ced com putin g too l in ju st 
o ne special ized di sci pline? Al 
the Amiga la un ch. one theme 
rang o ut among all o thers: 
Wha teve r your need, the /\rn iga 
can meet it. If you' re a business 
execu tive . you' ll ha ve Arn iga 's 
mu ltit asking. speed and mem · 
ory. For an add it ional bonu s. 
you can also run yo ur mos1 im· 
po n an t IBM PC so ftwar e-th e 
Amiga engi neers have created 
th e Amiga Emulat o r. a n inge· 
nio us 3.5-inch PC DO S e mul a­
tor di sk th at you can loa d int o 
your Amiga 's ROM , which will 
allow you to run the be st PC 
sof tware package . like Lo tu s 1-
2·3 and Word s1ar. 

If yo u we1·c an artis t attend­
ing 1he Amiga pr emi cre, you 
were 1rea1ed to a live dem o n· 
tration o f the Am iga's \' ide o in · 

terfacc an d paint prog ram as 
)'OU watc hed And y Warhol ere· 
al e his fir l comp ut er portrail 
using 1he Amiga. I le co lo red a 



di gi1 ized imag e of famous 
sin ger . Deb ra Harr y ("131o nd ie''). 
If you were a mu sic ian. you at 
e111ran ce d wh ile a progr ammed 
Am iga accompanie d sax aph o n­
is1 To m Scott in live per for­
mance. follow ing his nu ances 
and 1em po changes. in a de m· 
o ust ral io n of Cherr y La ne Tec h­
no log ies· brea k1hroug h 
pro gr am, Harmon )'· 

Co mputer programme rs were 
pl ease d to hea r .Joh n Shi rle y, 
Pre siden t of Microsoft Corpo ra­
t io n, speak of hi s co mpa n y's 
com mi tme nt to the Am iga and 
th e d eve lo pment of Microso ft's 
mos t ad vanced Basic LO da te. In 
ad dit ion , Or . Man in Alpert , 
Pr es iden t of Tec mar, spoke en­
thu siastica lly abo ut Ami ga's sig­
ni ficance LO the bu siness 
market. 

Th ro ughou t the eve nin g. 
i\111iga com inued to pe rform . 
J\ pp lause broke out of'len as 
graphi c image s appe ,IJ"ed and 
danced about in dazzlin g co lor o n 
thr ee ove d1ead scree ns. In a d is­
play of its abi lity to perform ad ­
van ced speec h synthes is. Am iga 
spok e to its audi ence and dr ew 
appl ause. Th e Amiga becam e a 
mu sic synth es izer in its own righ t. 
e111ula1ing the so un ds of a vio lin . 
xylopho ne and tuba . T he Ami ga 
sho wed o ff its anim ation fea tures 
by m imicking a classical balle ri · 
na 's every ste p in perfect synchro -

n izat ion with a live dan ce r and 
her mu sical acco mpan imen t. 

Th e worl d pr emiere o f Am iga 
pre sen ts an op portunit )' to co m· 
pute r users and a chall e nge to 
the marke tp lace. The oppo rtu­
n ity is 10 use Am iga's capa bili ­
ties 10 ga in a tTe,ni ve edge in 
all field s o f ende avo r. Th e chal ­
len ge is to prog r amm ers. i11ve n-
1or s. e nt rep rene ur s a nd mar ­
keters to pu sh comp ut et· appli­
ca t ions 10 new lim it · and to ex· 
plo re u nchart ed gro un d in 1he 
111icro co111puter ind11s1ry. 

After the pr ese n ta tion , Lhe en­
thu siastic attend ees filed into the 
lob by and the chau er co m· 
me nced. O n th e ba lco n)' above. 
Ami ga sof tware and peri phe ra l 
deve lo pers had se t u p boo th s and 
were d isplaying thei r sec re tly d e· 
veloped produ cts for the new 
Ami ga. Report er were askin g 
hundr eds of quest io ns. freelance 
writers and proi:,rrammer s were 

seek ing o pp o rtun ities, compan y 
pres iden ts and exec u tives were 
engaged in co nversati o n, and 
mos t everyone carr ied co pies o f 
th e Amiga\•\vrld pr emi e1·e issue, a 
fiui ng acco mpanim ent LO a stellar 
Am iga per for man ce. 

AmigaHtn'ld 7 
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Zeitgeist 

By Guy Wright 

What Is AmigaWorld and Where Is It Going? 

It might be a little strange to 
admit it, b ut I d on' t think that I 
rea lly know where AmigaWorld is 
go in g. I ha ve a prett y good id ea 
of wha t th e fir st issue was and 
what th is, our second issue, is 
and what the third issue is 
go in g to be like , but beyo n d 
that , thin gs are prett y much up 
in tJ1e air. A lo t depend s on th e 
Amiga co mputer itse lf and the 
pe o p le who buy iL If 90 % of 
the mach ines are so ld 10 th e 
military , then I guess we will 
lean towa rd mili ta ry ap pli ca­
tions . If m os t of th e Am igas are 
so ld to schoo ls, then edu ca· 
tiona l topics will play a maj or 
ro le in AmigaHi>rld. If rode o 
clowns are the pri mary buyers 
of Ami gas, then yo u can ex pec t 
to see art icles abo ut ho rses, 
co wboys and fake noses . 

On the surfa ce, thi s might no t 
see m like an editorial dire ction 
at a ll, but it is actua lly a calc u· 
lated dir ec tio n. As the name 
AmigaWorld imp lies, we will 
cover the thi ngs of interest in 
the world of the Am iga , an d 
th at means the world of Amiga 
owners. It is a curi o us kin d of 
e ndl ess c ircle . T h e na tu re a nd 
con tent of AmigaWorld will have 
som e influ ence o n the kinds of 
p eop le who bu y the com put er 
(in a sma ll way, gran ted ), and 

our ed itor ial co ntent will deter· 
min e the kinds of people th at 
we attr ac t, so tha t feed back 
fro m o ur rea d ers is go ing to be 
a b it se lf-fu lfillin g. (Peop le will 
buy A111iga\,\brld because the y 
like it, and the y will tell us the y 
want the kind s of thi ngs tha t we 
were already doin g to attrac t 
them in the first pla ce .) 

A significant t ime-lag prob­
lem is a lso inherent in publish­
ing a magaz in e. We have 10 

de cide what articles we want to 
put in th e magaz ine mon th s in ad· 
vance so that we can co nta ct au· 
th ors to wr ite those article s in 
tim e for us to edit , typeset , cor· 
ree l, layout, pr int and distribu te 
th e magaz ines. What this mea ns is 
that we start thinkin g about 
Chri stmas issues in Jul y. The ef · 
feet of this tim e lag is that by the 
time we can reac t to feedba ck 
from readers in an up comi ng is· 
sue, six months will h ave passed. 

So , as Ed itor -in-Ch ief of 
A111igaHbrld, I have to be ab le to 
look in to th e future. 1 am the 
o n e who tries to decid e what 
kinds of thin gs YOU will want 
to read six mo nth s from now. If 
you ask an yone who has been in 
the indu stry for a whil e abou t 
the fut ure of comp uter s, they 
will probabl y sa y that predic­
tions o f any kind in thi s indus· 
t ry are usuall y unr eliab le. 
However, I ca n say a few th ings 
with certainty regarding what 

you' ll be reading abo ut in o ur 
future issues and other th ings 
that I ha ve a prett y good fee ling 
abou t. 

T h is issue is, for the most 
part , dedicated 10 th e Amiga in 
bu sine ss envi ronmen ts. You will 
find art icles abo ut how to intro· 
duce th e Am iga into th e office 
with a few hints on th ings to do 
and not do. You will also see ar· 
tides abou t accou ntin g. spread· 
sheets and word processing. For 
those of you in the business of 
writin g sof tware, ther e is a 
p iece o n th e programmi ng lan­
guage C and some words about 
some of the people in the busi· 
ness of writing Am iga 
programs. 

Ju st so we don't a lienate 
everyo ne who isn't in bu siness, 
we in cluded arti cles 011 mu sic, 
dig it izing vide o images and our 
ot her standard feature s, like 
Help Key, Digital Canvas , etc. 
Th o ugh thi s issue focuses on 
busi ness (and bu siness will be a 
subje ct that we will return to 

over a nd ove r aga in in future is­
sues), we are no t plan ni ng to 
make AmigaWorld a bu s iness / 
comput ing magazine. O r. if we 
do, it will be ta rgeted towa rd a 
d ifferent son of busi ness-t he 
kind of entrepreneurial busi· 
ness tha t most of ou r readers 
will want 10 learn about. We will 
have your basic art icles o n stan· 
dard bus iness app lica t ion s on 
the Am iga, but we wan t to go 
far beyond that. 

Illustration by Sheryl Knowles 



We Lhink lhat you bought an 
Amiga fo r reaso ns thal go be· 
yond the mundane. Your deci · 
sion invol ved a level of 
exci teme nt that ot her corn· 
puter s did not stimu late, and we 
want to fan that spark. 

Ju st be cause you' re not taking 
Lhe Amiga on lhe space shuttl e 
does not mean lhat you aren't in· 
tere sted in read ing abo ut some · 
one who doc s. Your reaso ns for 
bu ying an Amiga ma y ha ve been 
slraighlf o rward and pra clical , and 
you will pr oba bly exp lore it's ea· 
pabilit ies at your le isure , bu t our 
j ob is to take you to th e frontier 
and keep pu shin g onwa rd. 
Through Amiga'M>rld, you will be 
able to try some oflhe uniqu e, 
stra nge, compl icated lhin gs lhal 
lhe Amiga was designed for. We 
will take the chan ces for you. and 
if th ere is someth ing lhat catches 
your eye and fuels your imagina· 
lion, you migh t wish to join us. 

So , when you think that you 
have AmigaV.brld fin a lly figured 
out , think aga in. We ma y no t be 
ab le to predi ct exac tly wha t 
people will be do ing with 
Amig a com put ers ne xt Augu st, 
o r wha t kind s of art icle s and 
fea tur es we' ll ha ve th en , bu t I 
am pos itive lhat AmigaWorld will 
always be unique , inform a tive, 
explo ratory and new. After all, 
don ' t you, th e Amiga owner, de· 
serve that ? 

Amigaii!n-ld 9 



A message from a leading software publisher. 

"The Amiga will revolutionize 
the home comp uter indusoy . It's 
the first home machine that has 
everythin g you wane and need 
for all the major uses of a home 
compu ter, including entertainm ent, 
ed ucation and productivity. T he 
softwa re we're d eveloping for the 
Amiga will blow yo ur socks off. We 
think the Amiga , with it's incom­
parable power, sound and graphi cs, 
will give Electronic Arts and the 
entire indu soy a very bright future'.' 

Trip Hawkins 
President. Electronic An s 

WHY ELECTRONIC ARTS 



[S COMMITTED TO THEAMIGA. 

In our first two years, Electronic A rts has emerged as a leader of 
the home software business. We have won the most prod uct qua lity 
award s-ov er 60. We have placed the most Billboard Top 20 

tides- 12. We have also been consistent ly profitab le in an industry 
bese t by losses and disappointm ents. 

Why, the n , is Electronic Arts banking its ha rd won gains on an 
unprov en new compute r like the Amiga? 

Th e Vision of Electro nic Ar ts. 
We be lieve that one day soon the home comp uter will be as important 
as radio, stereo and relevision are today. 

Th ese electronic marvels are significant because they bring faraway 
places and expe riences right into your home. Today, from your living 
room you can watch a championship ba sketball game , see Christopher 
Co lumbu s sail to the New World , or watch a futur istic spaceship 
battle . 

The comput er promi ses to let you do much more. Because it is 
interact ive you get to participa te. For example, you can play in that 
basketba ll game instead of just watching. You can actually be Christop her 
Co lumbu s and feel firsthand what he felt when he sighted the New 
World. And you can step inside the cockp it of your own spaceship . 

Bur so far, the comput er's promise has been hard to see. Software 

Dr J and L,ny Bird C,o One-On-One 
lnc numhcr one .software sport:!i game 
o( :111 11mc Shoor as accurately as L,rry 

lltrJ. sl,m dunk Lio, the Docior. wh,le 
you' u.• chccn.-d on by the v1cwr)' c h~1nt) 

of chc Bo<.con Garden crowd 

Deluxe Video Constr uction Set•• 
Uc your own vtdeo directo r for bus iness 

pr escntat K>n.:t or JUSI for fun. Set up 
spec ial effe cts , animated compute r 

graphK<. ,ound cffccrs and riilcs - C\"CO 
record them m \ ideornpe for ~ 

w1th a VCR. 

Skyfox' " 
Ge, en ,he , poccship and Oy Ou, your 

window o r on your rad.,r screen you 
have bu1 s~u-sccond5 ro appreciate the 

fierce beauty o( enemy 1ers and ronks 

Arctidox' " 
You command th<, advanced and deadly 

rank of ,t,,, fururc - ,h<, Arci icfox A 
first person 1ank comba1 game with all 
the siurvu"I? gr.iphoo and ,ound of the 

~ .,, }-D scmulations 

has been severely limited by the abstra ct, blocky shape s and rinky­
dink sound reproduct ion of most home comp uters. Only a handful 
of pioneers have bee n able to apprecia te the possib ilities. But then, 
popu lar op inion once held that televi sion was only useful for 
civil defense commun ications. 

A Promise of Artistry. 
Th e Am iga is advanci ng our med ium on all fronts. For the first time, 
a persona l comp uter is provid ing the visual and aura l quality our 
soph isticated eyes and ears demand . Co mpared to the Amiga, using 
some othe r home compu ters is like watching black and white celevision 
with the sound turned off. 

The first Amiga software products from Electronic Ar ts are near 
comp letion . We suspecc you'll be hearing a lot abo ut them. So me 
of them are games like you've never seen before, that get more out 
of a compuce r than other gam es eve r have. Others arc harder co 
categorize, and we like that. 

For the first time , software developers 
have the tools they need to fulfil! the 
prom ise of home comp uting. 

--
Two years ago, we said , "We See 

Farther'.' Now Farther is here . 

Seven Cities of Gold •• 
Be Christopher Columbus and discover 

the New l~rkl Lcam history ar-.l 
geograph~ o r ~"'1-.CralC your 0"11 mnJorn 

new "-'Orlds m explore 

Return to Atlan1is'" 
Play Indiana Cousieau. oceanic hero. rn 
dus ihrce climens,on:,J scmul:mon order 

~ se,·cn seas 

ELECTRON IC ARTS 'u 

Archon 
A new kind of compu1erc:c.J board game. 
lrkc chess w1th w,~,rds and dra~,ons for 

pu.'.CtS , But "'hen one la™h on another. 
,llCY ha.-c 10 f,~h, a "hr«·knuclled 

:JCll<lfl hml~ 

Marble Ma<lncss'" 
For the first tnne. 1hc: home vcr~1on of 

a roin#op arcade br.Jmc tS 1u ... 1 as good 
a~ the original Same graphics Same 

SOUJ-.l And you can rl•1 u m your 
ba,hrobc 

h.n dee-ail~ .1hMJt :w-a1!.ahili1y. ~ yom Am1~:i 30(1,,..oart" Jc:ikr or c;all u~ :u 1415) 572-ARTS fvr a product c:atl\og send S SO aOO !I , tamrcJ, Klf·:addrr~ f cnvdos~ in l-l<"tlHHVC An), Anu(e.:t C:ua~~ Of(<"r l7SS Campu.) 
Dm·c. S.m t-.~t t'(,, CA 944-03 Am1g:a ts a tr.tdenu rk o( Comrnodme llus10ci'i Machines SL:yfox. Seven Cme~ of Gold, Deluxe VKko UJl'isuucuon Sc1. Arcucfox. Rc1urn m A1bn11s :md Ek.•cu on1c Am art" rracknurh 
of Ekcm.xuc Ans Marble ~bd~ l'i:. H.Kktnarl of Arat1 G;unc,. loc 

Circle 2 on Reader Servrce card . 
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White-Collar Amiga 

The Amiga is ideally suited for the office, but unless 
you know what you're doing, computerizing your 
business can be exasperating. Here are some hints for 
making that conversion painless and profitable. 

Eve1·yo11e kn ows that co mputer s are valuable too ls in 
1hc bu in css env ironment: word p rocess ing, acco untin g, 
forecas tin g, pre ad heels, da tabase manage rs, tele co m­
mu nica tio ns. e 1c. Yet thi s is ju st co mput e,· jarg o n um il 
it can be tu rn ed int o sav ings in time , expense s and 
trouble . Bo llom -line p ro fits are the rea so n for having 
co mpu1 cr s in bu s iness, and if you have to endu re wee ks 
o f tr aining . software th at doesn't do what you nee d o r a 
mach ine that ca n' t handl e th e work load. then th e 
flash y ima ge o r 1he pre stigio us cor porat e nam e o n you r 
co mputt'r isn·t go ing LO mea n mu ch . 

T h e Learning Curv e 
Co mpu terizin g a bus iness a lways invo lves a learn ing 

cu rve. fh a1 curv e can be cos tly 10 a ny bu s iness. large or 
sma ll. T he cu rve can be as s impl e as learni ng the co m­
mand s of a new pi ece of so ftware or as co mpl ex as 
fightin g a system for mo nth s befo re findin g ou t 1ha1 ii 
was 1he wrong sys1em in th e first p lace. Th e cun •c ca n 
be co mp licated b)' misco nce pt ions ab o ut ju st wha1 a 
com pu 1cr ca n and can' t d o fo r a busin ess. If you are 
goi ng LO be keep ing an inve nto ry of 50.000 pans. as 
we ll as a pa yroll for 200 empl oyees a nd th e boo ks for a 
1wo-mi ll ion-do llar busin ess. th en a m icroco mput er o f 
an y make is no l what yo u are look ing fo r. If you 1hink 
1ha1 a co mput er is go ing lO help you unrav el a ho pe· 
lcss ly co nfu sed checkboo k. then hir e an acco unt an t to 

do th e co mpan y boo ks. But if you ar e willin g Lo do a 
lil lle learn ing and don ·t expec t the co mput e r to chang e 
cvery 1hing overni ght. th e n th ere ar e doze ns of goo d 
reasons 10 br ing 1he Am iga com put e r int o the o ffice. 
whereve r 1ha1 office is. 

T h e Ami ga co mpu ter. th e righ1 so ftware and th e 
right pe riph era ls will g ive mos t busines cs a head sta rt. 
It ha s th e power , speed , periph era ls and so flware 10 tack­
le mos t busin ess prob lems, but th e Am iga by itse lf is 
no t th e fin al an swer. Us ing the Am iga as a base. or 
starting po int , the person think ing abou t us ing the 
comp ute r in a b usin ess sho uld ask a few qu estion s. 

Memory Matters 
Wh at so n of mem o ry co n figu ra t ion sho uld I stan 

with? Add to the to ta l cos t o f the Am iga co mput er sys­
tem all the mem o ry expans io n 1ha1 )'OU think you " 'ill 
nee d. rath er 1han gc uin g th e co m pu 1er wi1h 1he bas ic 
256 K and th e n findin g ou1 later tha 1 you rea lly need 
the 5 l 2K ex pansio n. o r eve n th e I MB ex pansio n ca rd 
from Tccmar. Dec id in g ho w mu ch mem ory you will 
need is no t an easy q ues1io n lO answer. eve n for peop le 
who a ,·e fam iliar with micros in business. Keep in mind 
that co mput ers arc 110 1 car s. and "th e mo re 1he bc11cr·· 
pri ncip le doc s 1101 always ho ld tru e. 

Tr y 10 base you1· deci sion o n th e so ftwar e th at you 
pl an to use . Most good so flware will allow you to 
ex pand th e memor y or hardwa re co nfigur atio n (add -on 
dr ives, new prim ers. h ard d isks. etc.). b ut some softwa re 
req uir es a minimum amo unt of memo ry. Read th e so ft­
wa re manu als ca ref ully. beca use sometimes 1here is a 
min imum RAM req uire d 10 run the p rogra m. bu t 1hat ..,._ 

Photograph by Edward Judice 
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doesn 't 
t ake int o 
acco unt 
num be r of files you 
m ight want to man ipulat e 
at one tim e . A spr ead shee t may requ ire 128 K j ust LO 

run. but it m ight o nl y ho ld a dozen reco rd s at a tim e 
un less you up gra de to 5 12 K. Co n id er th e imp o rt ant 
diff erence be twee n "m inimum requi red'" a nd "mini · 

mum s11gge 1ed." 
A goo d rul e o f thum b is "th e mo re informa tio n you 

wish 10 work \\°ith at o ne time. th e mor e me mor y you 
will nee d .'' Keep in m ind that ··a 1 o ne tim e" does no t 
mean "a t one sess ion :· It i possib le to seg ment your 
informa t io n into group s to be wo rked on separa te ly. 
For examp le. a mailin g list mi ght 1101 nee d 10 fit into 
the co mput er a ll at once. I t can be saved o n d isk as 
multiple file s, A-~ I and • -Z: the n, \,·he n ) 'Oii need 
ma iling lab els, pr intin g ca n be do ne in two batc he s. On 
th e o the r hand , if you are go ing to need 10 do a cro ss· 
refere nce sear ch of that list. o r if yo u decide 10 enter 
names according LO zip cod e rathe r than co mpan y 
name, th en it mi ght be belier to ha\ ·e the e ntire lis t in 
th e com put e r at one tim e. 

Ro ugh ly peak ing, o ne charac ter eq 11als on e byte of 
RAI\I. Co unt o n four 10 five re co rd s per K of memo ry. 
(A reco rd co uld includ e compan y nam e. addr ess. co n· 
tac t person , ph o ne numb ers, produ ct d esc rip t ion and a 

few co mment s-rou gh ly 250 ch aract ers. count ing 
spa ces.) That 's ab o u t 500 reco rd s o n an un ex· 

pand ed Ami ga. If yo11 nee d 10 put mor e th an 
250 ch aracter s o f informati o n int o a rec· 

ord, th en acljus t acco rd ingly, but 
kee p in m ind th e size of the 

pro gram th a t is go ing LO 

be working with th e 
in forma t ion . 

Modems 
Anothe r hard· 

ware aspec t of 
in co rp o rat ing an 
Amiga in to a 
bu sine ss is the 

per iphera ls. Will you ne ed a mode m fo r· tclecommuni · 
cation s? And if so, wha t kind s o f bau d rat es will you 
need ? Will you need aut o-answer ing capabili ties for 
wh en there is no o ne in th e office to answer th e 
phone ? Do you need a Hayes -compatible mod em' And 
mos t imp o rtantl y. will the so ftwa re you choose wo rk 
with th e modem you choose? 

All of th ese qu es tion s requir e e nt ire art icles (or eve n 
entir e issues) to be an swe red full y. Ju st remembe r LO 

think abo ut telecommun ica t ion s when figuring th e cost 
o f yo ur system and when bu ying softwa re. (Someda y 
)'Ou may want to tran sm it files fro m you r wo rd pro ces­
so r or sp reads hee t or ac cess you r d atabase by phone .) If 
yo u de cide that teleco mmun icat ions is so mething you 
d efini tely ne ed, Te cmar make s a 300/ 1200 /2400-bau d 
modem for the Ami ga that is wort h loo kin g int o. 

Pick Your Printer 
No maile r what yo u plan 10 do with your Am iga . you 

will eve ntuall y wan t a print er. Th e re is no easy sol uti on 
to th e printer prob le m. e ither. Fir st, de cide ho w mu ch 
work the printer will be doi ng. For occas io nal lett ers or 
memos , an in ex pen sive pr int er mi ght be all th at you 
nee d , but if yo u plan to send bulk ma ilings. then it 
wo uld be wo rth you r whi le to loo k int o a more expen· 
sive indu stria l-qu alit y print er. If you will be pi-in ti ng 
grap hics , Lhen you will need a dot matri x, thermal 
lt'ansfer. ink jet o r lase r pr int ei-. Blac k and wh ite or 
co lo r, near leuer quali ty and amo unt of usage should 
a ll be taken in to co n idera ti on when choo s ing o ne of 
the se print e1·s. 

The Amiga can int erface with mos t printe1 ·s o n the 
market. but not a ll softw are ma y work with all print ers. 
(Just beca use your print e r can do graph ics, it doe sn' t 
mea n tha t your graph -mak ing pro gra m can se nd th e 
right cod es.) Wha t's )'Ou r to p pr io rit y-s pee d. leuer 
qu alit y, price , co lor , ve rsat ilit )' 01 · durab ilit y? Aga in. 
bu ying a p ri nter d ese 1·ves an article all by itse lf. 

Putting Arniga to Work 
You ca n ge t dozens o f 0 1he1· pe riph e ral s that you ma y 

feel )'OU need for yoUJ· pa rti cular bu sine ss. and these 
are o nl y th e basics. Dependin g on 
wha t you want yo ur Am iga LO do , 
you ma y feel th at a wide-scree n 
moni to r is a mus t for bu sine ss 
pres enta tio ns. Or , yo u ma y 
be using the r\mig a as a 
se qu e nce con t rolle 1· and 
MID I in · 



Blind dates and buying software 
have a lot in common: 

It's not always easy to spot a dog! 
Icon Reviewrn welcomes the 
Commodore Amiga rn 

We have labored into the wee hours exploring our new 
Amigas and scour ing for innovative software. We're excited! 

Amig a Software HotList 
So excited tha t we are working feverish ly to comp ile an 

/'111 Demm J\fo11rrief a fellow A111iga 
erllhrmaJ/ a11d a laugh cri,ic. lls my 
in1e111ion 10 offer you the fi nes/ ,oft· 
ware a11d acceuon"e, al rock bollom 
price,. Call u, 1oday. 

Amig a's Product Boom 

up-co-dare HotLi sr of 
out standin g Am iga software 
chat is availabl e today. We 
help you separate th e win­
ner s from the dogs. 

Buy Direct 
ICON REVIEW is a di rect 
marketi ng cond u it suppl ying 
software pro duces to you , th e 
end user. ICON REVIEW 
offers software shoppe rs the 
convenience and low p rices of 
telem arketing /direct mail 
toge ther with accurate pro ­
duce informatio n and per­
sonalized service. 

Third party developers will soon be floodi ng the market 
with all man ner of exciting software and accessories for the 
Am iga. ICON REVIEW will be there to hel p you benefit 
from this new industry. 

Amig aWaren 1 

ICON REVIEW, in conjunc ion with it 's sister compa ny, 
MindWork Software , will be marketing its own line of 

CoP}11gh1 1981 Mand\\ orl f.nmpma. Inc: 

• • 

software for the Amiga und er the 
Amig aWarenc labe l. 

Call Today - TOLL FREE 
If you see a prom ising software 

prod uce, ment ioned or advertised in 
this issue of Am igaWorld , call us today. 

We'll have an up -co-date pro duct H otli st 
covering the quali ty pro ducts sh ipping now. 

If it 's currencly available, chances are we'll have ic in stock 
at a close-co-incred ible, low price. 

Maxim.illi an ™ From Tardis Software 
Maxim illian is a breakthrough design in multi-ta sking, integrated 
softwa re fo r th e Amigo. Includ es MaxiCalc, MaxilP'ord, Ma:,.7'Grap h, 
and MaxiTerm. Call fo r avadability $175. 

Also fro m Tardis - The Am iga Programme rs Libra,)'.' 
T-Make, C-Leamer, Tool Paks I and II $49. each 
Special low price for Amiga developers 

CALL TOLL FREE In California 

800/228-8910 800/824-8175 

• • • .......... ~ ...... -. .... ~~· . ...~· . .. ~ .. flWleW ™ 
• Resource fo r Amigo a11d Maci11tosh software 

Post Office Box 2566 • Monterey . CA 93942 
397 A Corral de 1i,"J SJ/m.11. CA 93908 

Am1p ts J 1ndnnuk of Commodotie lammt~i.l 
Mumu nh 1J a mdcmark hcienwd ,o Appk Compum, Inc 

kon Riev1iew. M1nd'.Xbrlt Scl1~ ie and Am11J'IX'uie u ,e uadtnurb cl M1cd\t"ori Enmpn~ Inc. 

kon RC"T1iew and M1nd~rk So{1wa1ie uie d1nMON o( M,ndV.l)f\: EnmptlkJ. Inc 
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so meone a 
gift sub scripti on to 

AmigaWorl.d, it says a lot 
abo u t yo ur sty le. You 

choose AmigaWorld because it's 
un like the o the r packages th at will be 

o pened this seaso n. AmigaWorld o !Ters exc iteme nt beyond the holidays, 
continua lly exp lor ing a new fronti er in computin g ... in-depth analyses 
o f the Amiga's asto und ing grap hics and stereo sound feat ures, in for­
mati on on the very best hardw are and softwa re, a regular bu yer's guid e, 
user hint s and tips , and mu ch mo re. And tha t means you 'll be remem­
bered th ro ughout the year for your d iscerning taste in qua lity gifts. 

Impression. Please send an ~~f•~e~-.;.::.;;...;;::c:<ttJ~-iiii 
Amiga\\ iJrld gift sub scr iption ( I year. 6 issues) 
to the person listed below. I'll pa y $14.97 -a 25 % sav ings off the basic rate , 
but I won 't be billed un til after the holidays. 

D Payment enclosed D Bill me Please make checks payable to Amiga\<\iJrld 

N.1111c· of gift I ccipic nl Mr name 

Address Addrt.-ss 

Cit)' S LII C Zip City St:itc Zip 

C's111acb & Mexico $17.97. I )l'arc ml)', US funds dra"n on US bank. Foreib'fl Surface $34.97, I year o nly. 
US funds dra,, n on US banl.. Foreign Ainn ail. pkase inqui re. Please allow 6-8 "·ccks forde li\'ery. All gift 
<ubscrip tions h<=b"" with the firs t a>'ailablc issue in 1986. 65NR2 

AmigaWorld • Box 868 • Farmingda le, NY 11737 

When it come s to qu ality, no system -spec ific comput er maga zine can 
matc h AmigaWorld for true -to-life color reprodu ction ... sup erior print · 
ing mat erials tha t captur e all 4,000 Ami ga colors. 

T his seaso n, why not share your goo d taste in magaz ines with a 
friend? Send an Amiga\i\-vrld gift subscr iption-] year (six issues) for onl} 
$14.97 , a 25% savings off the bas ic subscripti on rate. 

AmigaWorld-Beca use the future is here. 



..... terfa ce. If you are des ignin g mu sic videos, th en ge n · 
lock ing d evices a nd frame grabb ers may be more 
imp ortant to you than mo d em . If you a rc u ing th e 
Amiga for securil)' or remo te m eas ureme nts, then 
re mote-sensin g per iph era ls are what you will he shop · 
ping for. Wh ateve r the proje ct or task 1hat you arc ask· 
in g your Amiga to pe rform. you shou ld be ar in min d 
th e tota l cos t of the pe ri pheral s wh en you arc ta llyin g 
up the to tal pri ce. Th e co mpu te r can handl e 1hc job . 
bu t you m ight find th at with th e ex tr a cos ts of acid-on 
dev ices and so ftware th at it is go in g to take a few yea rs 
lO make up th e in itial invest me nt. 

You can a lways offse t th at investm ent b y o pt imizin g 
1hc use of th e Amiga. Yo u mi gh1 have bo ugh1 1hc 
Amigajus t to print o u1 in voices . bu t th ink abo ut so me 
of the oth er wa)'S that 1hc com pu 1er can help out. Th e 
Amiga is a powe rful a nd versat ile com puter ; loc king it 
int o o ne j ob is a waste of valuable reso ur ces. Ask your · 
self. wha t areas of the bu siness are r epet itive, ca lcula · 
tio n int en sive o r gr aph ically or iente d? Wh at do you do 
1hat involve s the pr int.eel pa ge in almo st an y form , sto r· 
ing, so rtin g o r end ing inform at io n? Most of th ese 
th in gs cou ld be done by th e Amiga with th e pro per 
hard ware, so ftware and so me co mm on se nse. 

Software Shopping 
The seco nd 1m\jor mouniain IO clim b when 1hinki ng 

abou t putting an Am iga to work for you is pi cking 1hc 
right so ftware. Choos in g so ftware is no t an easy job. 
T he package ma y look gre at and the desc 1·ip1io n on the 
back o f th e box mig ht make i1 so und like this so ftware 
will so lve all your pro ble ms, but if th e people who 
,vro 1c th e sof tware did11'1 1hi11k 1hat it was the be st 
thin g 10 co me alo ng s ince ll ip ·IOp cans. th en they 
woulcln"t he tr ying to e ll it. 

It is also easy to be impr essed by a demo nstr ation if 
it is d one by so meon e who ha worked with 1hc p ro· 
gr am for wee ks. Read 1hro ugh th e manu als, get a 
ha nd s-o n dem o ns tration. ta lk to people who own th e 
program (o r ot he rs like it), read 1·eviews in magaz ines. 
talk to th e compa n y (if po ssible), and th e n cross yo ur 
fin ge rs a nd ho pe for the be sl. 

Fortuna tely, the re arc a numb er of goo d so flwarc 
d eve lope rs who arc pro du cing so ftwar e for 1hc Am iga . 

and with a bit of ca refu l resea rch . yo u have a figh ting 
chance of ge tt ing what you a re loo kin g fo r. Th e Ami · 
ga·s IBM e mulat iurr capabili ty a lso gr eat ly e nhan ces th e 
range o f titles ava ilab le to yo u initi a lly, but tJ1cse IBM 
softw ar e pa ckages wo n't take ad vant age o f th e Amiga's 
spec ial featur es. 13c pre pared to ge t burned a l leas 1 
o nce. T hat is an u nfonun ate fact of co mpu tin g life. No 
ma11er how ca ref ul ur krrow ledg ea ble you are , you will 
eventual ly e nd up bu ying som etJ1ing th at will be a di s­
ap po intm e nt. If you are sh oppin g fm expe ns ive so ft· 
ware , take you r tim e, but a lso build the pr ice o f a piece 
o f bog us so ftware im o your to tal co mputer cos ts. It is 
no t unu sual to spend as mu ch (or more) mo ne y on sof t· 
war e as you di d o n the co mput e r itse lf. 

When you do find th at "p erfect" softwa re package, 
reme mb er th at no sof tware will do ab so lut ely eve r y· 
1hing you need i1 to do unl ess you hir e a pro gramm er 
10 deve lo p a custom proi:,rram- and even th en it is 
go in g LO take a whil e LO ge t it righL 

Easy Does It 
Once you have eve rythin g you need to co mput er ize 

your em ire operati o n, you sh ould take a ha lf a step 
back ward befor e you tran sfer all yo ur reco rd s o ver to 
the co mput er a nd thr ow away your ledger books. T hink 
abo ut wh at wo uld happen if the comp ut e r cra shed and 
all your file s were los t. Kee p th ink in g abo ut tJia t eve ry 
tim e you ente r new in format io n, and you' ll rea lize th e 
imp ort a nce o f mak in g backup co pi es of cve ry1hing! 
Over a nd ove r! T h is is no t a was te of tim e- it is insur ­
ance. Also, you sho uld ease in 10 thin gs one step at a 
time. Do n' t try LO convert eve rytJiing ove r LO th e co m­
puter all in tJie first wee k. Do o ne thin g fir st and see 
how it goes for a whil e befo re gradua lly giving th e 
Amiga more res pons ibiliti es. 

A Littl e Rea ssu ran ce 
T he Ami ga isn' t going to m ake each step a snap, but 

it will sa ve you some head aches . It is expandable up to 
e igh t megab ytes, which mea n s th at you should be ab le 
to do quit e a b it with o ut ever wor rying a bo ut memo ry. 
(If you ne ed mor e than th at, 1hen you sho uld be look · 
ing at a minic om put er o r a mainfr ame.) Alm os t all the 
periphe rals that you ca n think of are ava ilab le for the 
Am iga , and some are design ed spec ifica lly for the 
Am iga and no oth er co mputer . lt will wo rk wi1h almos t 
an y prim er th at you ca re LO bu y. Th e IBM PC e mu lato r 
so ftwar e ope ns up a wo rld of bus in ess sof tware pro · 
gra ms tJiat have survived tJie tes t of time. 

The Amiga is easy LO use, which is going to save you 
co nsider able time and e ffort whe n yo u are ready to 
~tart puttin g ~he co mput er LO work for you. T he Am iga 
is less ex pens ive th an mos t o f the o th er co mput e rs in 
its league , and it's built fo r futur e expa ns ion , so your 
in vestm e nt will not be obso le te in a yea r o r two o r five. 
T he co mpan y is strong, so yo u won 't be left with a co m· 
put er tJiat no o ne is sup port ing. Sin ce the Ami ga is 
such an easy mac hin e LO devel o p sof tware and hard · 
ware for. there will be lots of produ cts to cho ose from 
in tJie future. 

GSW 

Address all author co1,PJjJmu/e11ce to Guy Wright, clo 
A111igaWo rld editorial, 80 Pine St ., Peterborough, N H OJ-158. 

Amiga \>\brld I 7 



18 November/December 1985 

The Right Stuff 
TheAmiga 
In the Marketplace 
By Douglas Watt 

Given the turmoil in the microcomputer market, in 
which even a giant like Apple is in some serious trou ­
ble and many lesser firms are simply folding, one might 
wonder about the wisdom behind Commodore's deci­
sion to release a 32-bit microcomputer into a section of 
the market that is currently in upheaval and embroiled 
in fierce competition. One ~ight also legitimately won­
der whether any "high-end" microcomputer, including 
even the Macintosh, can be a success in the business or 
even the home environment if it bucks the growing MS­
DOS software base. Well, in this writer's opinion, a # 



Large Addressable Memory 

Illustrations by Steven Lyons 
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Graphics-Supported User Interface 

~ more careful loo k at tre nd s in the marketp lace plu s a 
close look at the Amiga and its comp etiti on sugges ts 
that Commo dore's decision may have come at the most 
o ppo rtun e mome nt poss ible. 

20 November/December 1985 

Bein g Peerkss 

First thin gs first- there is rw comp etition for the Amiga 
in terms of its hardwa re capab ilitie s in its p rice range, or 
even at twice its pri ce. It has, simply, the best gra phi cs thi s 
side of CAD sta tions, and for a frac tion of the cosL Its 
grap hics capab ilities run circles aro und bo th the IBM PC 
and the Kr, which are stuck with the same basic grap hics 
package as the PC for max imu m compa tibility. Th e Ami-

ga's gra phics are even supe rior to machines such as the 
Tand y 2000, which cann ot run much stand ard off-the-she lf 
MS-DOS soft-.vare due to scree n management di ffere nces 
be tween it and the IBM PC. 

Forge t about com par ing the Amiga's sound capab ili­
ties with any of the MS-DOS mach ines-t here is eve n a 
greate r con tr ast here than on the question of gra phi cs. 
Even the Commo dore 64 with its fin e SID ch ip has far 
bett er sound ca pab iliti es than any of the MS-DOS 
machine s or a nythin g ma de by Appl e, and the Amiga's 
capab iliti es are a gia nt step up from the 64's . 

Mac Attack 
The Amiga has bee n called a color Maci ntos h, but this 

sta teme nt is misleading since the Amiga has many capa · 
biliti es that the Mac doesn 't -capa bilities that were in 
some sense "designed out " of the Macin tosh. First o f all, 
Commodo re did not ma ke the serious des ign err or that 
App le made in failing to prov ide the Motoro la 68000 
CPU with much suppo rt . (The Ami ga and Mac bo th use 
th is ch ip.) In the Mac, the CPU is forced to han dle vir­
tually all of the screen graph ics chores and 110 opera­
tions, slowing the mac hin e down sign ificantl y (one 
reason why the di sk dr ive for the machin e is so slow an d 
why Mac owne rs spend a lot o f t ime watc h ing the wrist· 
watch icon). Suc h is no t the case with the Ami ga. With its 
use o f co-pro cesso rs, it is many tim es faster, p lus its dri ve 
holds more than twice that o f the Mac's. 

Undercurrents 

Although the marketp lace, to the casual observe r, 
mig ht look satu ra ted at th is po in t, it would be more 
accu rate to view it as "sof t." Some sign s imp ly that 
poc kets of pote ntia lly in tense demand are waitin g to be 
tapped if ma nufac tu re rs can conv ince co nsumers to 
buy now rather than wait. A brief review of some of the 
most signi ficant deve lopme nts over the past two years 
sugges ts that the Amiga is in the right p lace at the right 
time ·with the r ight capab iliti es. Let's loo k br iefly at 
some of these tr end s: 

.... The demand for l.arge addressable rrumwry. Although CP/M 
is not totally dea d, it clear ly is no t going to be a popu­
lar ope rating system, and virtua lly not h ing new is be ing 
written for it. T here is p ro bably one bas ic overr iding 
reaso n for thi s: CP/M could not read ily ru n Lotus 1-2-3 
due to the lim itat ions in ad dressa ble me mory o f the Z-
80. Th is, and not speed, is the big adva n tage tha t the 
8088 family has ove r the Z-80. (Many Z-808 mach ines 
are in fact faste r than the IBM PC.) 

The trend towards inc reasi ngly compl ex int egra ted 
bus iness softwa re has meant that 8-bi t comp uters (at 
leas t outside the home) are go ing to be lef t behin d, 
since they are forced to use the cumbe rsome process of 
ba nk switchi ng in o rder to ad dress more tha n 64K. 
Bank switchi ng introd uces new pro blems, such as the 
issue of a standa rd for the addressing of the two (or 
mo re) banks. Inte res tin gly, the 640K RAM me mory 
limi t of the 8088 family , which seve ral yea rs ago 
seemed astro nom ical, is now being filled by some pro­
grams and app licatio ns, and In tel an d Lotus have com­
bined to deve lop a new ha r dwa re/softwa re p ackage 



(Above Bo ard ) to ex tend the addressab le memory of 
th e PC famil y to two megabytes. The Amiga can 
address 8.5 megab ytes without any such add-o ns, so it is 
clearl y in the right place on this issue . 

.... The demand for a visually-oriented, graphics-supported 
user interface. The efforts to develop program s such as 
IBM's Top view and Digital Resear ch's GEM illustra te 
th at even within the world of MS-DOS, there is dissatis­
fact ion with the di stin ctly unfri end ly user interface of 
MS-DOS, with its rather barren " > " prompt. MS-DOS 
(like CP/M) demands that th e user master eso teri c a nd 
d ifficult DOS commands to perform commo n functions 
such as cop ying files. Obvio usly, the imp ac t of the 
Macintosh (d eri ved from Xerox's Star system) ha s se t 
the tone here. It woul d seem th at in this area (i.e., the 
market 's growing demand for a visuall y-ori ented user 
int erfa ce supp o rt ed by bit-mapped graphics) , th at the 
Am iga is, again , in the right p lace at Ll1e right tim e with 
the right stuff. 

.... The success of open-architecture machines. The success 
of the Apple II famil y and of the lBM PC can be traced 
in pan to their open architecture-meaning that th ere 
is an o pen processor bus in the ma chin e so that addi­
tional boa rd s can be add ed -a llowin g for re lat ive ease 
of in stal la tio n fo r hard disk drive s, co-processor board s, 
RAM expansion and ot her mu ltifun ctio n board s. The 
sales of th e closed-architecture Apple Il c hav e not lived 
up to App le's expecta tio ns, wh ile sales of the lie , with 
its open architecture , hav e co minu ed to be strong a nd 
ha ve not bee n hun significantl y by L11e sa les of the li e. 

A gene ral co nsens us is growing tha t the Macintosh 
ha s been hurt by its clo se d arch itecture. It is a stron g 
plus for the Amiga that its open arch itec tur e will a llow 
fo r special co-pro cessors, includin g MS-DOS emu la tion 
and even CP/M and C-64 e mu lator boards, so that users 
can immediatel y access th ese exis ting sof tware bases as 
well as th e more sop hi stica ted so ftwar e that will take 
fu lle r advan tage of the Amiga 's superior capabilitie s. 
Th is o pen ar chitec ture will also allow for bo th th e 
futur e ex pan sion of the Am iga and the ac tive invo lve­
mem of th ird -party de velo per s, guaranteei ng goo d su p· 
port for th e ma ch ine . 

.,.. Hardwar e/software symbiosis. T here is clearl y a ver y 
powe rful synerg istic rela tio nship be twee n hardware 
capabiliti es, ha1·dware sales an d software support . The 
huge ex istin g ba se of i\·IS-DOS of twa1·e pra cticall y gua r· 
alll ees th e co ntinu ed success of the IBM PC an d the PC 
AT. e,-cn if signifi caml y be u er hardware ca p ab ilit ies are 
ava ilab le e lsewhere for less mo ney (which , until the 
Am iga·s introduc tio n. wasn' t the case). New. trul y inn o­
,·a1 ive hardware o fferi ng unu suall y gi·eat ca pabilit y in a 
given p rice range (or L11at under cut s th e co mp etiti o n in 
pr ice) is likely to se ll well eno ugh to encoura ge third­
part y so ftware writer s to tu rn Ll1eir att enti o n to the 
machin e. 

Open Ar chitecture Machin es 

Open architecture will al­
ww for both the future ex­
pansinn of the Amiga and 
the active involvement of 
thirdparty devewpers, 
guaranteeing good sup­
port for the machine. 

.... 
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Hardware/Software Symbiosis 

No competition exists for 
the Amiga in terms of its 
hardware capabilities in 
its price range, or even at 
twice its price. 

22 November!Dece:mber 1985 

Thi s is exac tly what happen ed with th e Com mod o re 
64/Atari 800 co mp etiti o n. The Atari ini t ially had a be t­
ter o ftware base , but as Co mm odo re cons istenll y 
undercut Atari in a pri ce war during a cru cia l 18-
mo nth peri od, first-ra te so ftwa re be came mo re and 
mo re plentifu l for th e 64. Currenll y, th ere is be ue r so ft­
ware upp o n fo1· the 6--1 than the Atari , wh ich many 
co mpanie s are now relu ctan t to write fo r due to th e 
com pan y's (and therefore the machine's) unce rt ain 
future. 

Th e unique hardw are capab ilitie s o f the Am iga 
shou ld ensure strong in it ial sales uf th e machine, a nd 
such sales pr odu ce goo d software suppo rt. Indi cat io ns 
a rc th at Commod o re has lea rn ed fro m pa st mistakes in 
d ea ling with thi rd parti es, and th at softwa re devel o per s 
fo r th e Am iga are bei ng given eve r y cons ide ratio n and 
meaningful supp ort. T hu s, th e hardware sale s/so ftwar e 
de velopment "sno wball " shou ld tan roll ing downhill 
and p ick up spee d an d momen tum quickly. 

Futurology 
The que stio n of what will hap pen to pe r onal co m­

puting throu gh th e lat e 80s and ea rly I 990s is certa inly 
ope n to much speculati o n. but th ere arc indi ca tion 
that the followin g a re going to be big fac tors: 

I. Bus ines es and ho me use rs \\'ill want to rou tinel y 
access mai nframe s and mini comp uter s with mi cros 
throu gh teleco mmunication s a nd loca l a rea network 
(LANs). Thi s will lead to increa se d use of larg e data­
bases by the o-ca llcd " power use rs" (bu sine sses with 
la rge da ta prncc ssing demands) and a growing imcgra ­
tio n-of-informa tion po wer at th e hand s of th e co n­
sume r. It will demand good termin al emu lation 
so ftwar e, as well as mu lt itasking cap abilit ies . bo th of 
whi ch will be a br eeze for the Ami ga . 

2. In the home , th ere will be a trend towa rd s th e int e· 
gratio n of en tert a inm e nt systems and data proces sing 
syste ms , part icularly aro und the ir joilll access to laser 
di sks that co uld be used as ROM or eve n as mass stor ­
age device for the com puter , as well as for sto rin g 
audio /video ent ertainmem material. In thi s area, th e 
Amiga's abil ity to mix in co ming ana log vide o signa ls 
with com put e r-ge nerat ed digital video material will 
place it far ahead of the co mpetition. and. along with 
its ound capab iliti es a nd sprite s. will make it the great­
c t emerta inm c nt co mputer ever. 

3. Low-cos t, high -qualit y dot matrix prim will be a 
sta ndard. 1 ew p rint ers using 24 -pin printh eads have 
alt·eady taken a real bit e out of the da isy wheel pr inter 
mark et, and will ma ke it possi ble to do both h i-res 
graphi cs pr in to ut s and true le tte r-qual ity (not corre­
sponde nce-qua lity) tex t o n th e same pag e. T hi s new 
generati o n of dot ma tri x prim e rs will take goo d ad van­
tage of the Amiga' s b it-mapped grap hics capab ilitie s. 

Therefore ... 
After add ing all thi s up, my adv ice is: If you don't get 

a n Amiga, you m ight as well at leas t buy stoc k in Co m­
mod ore . Poi nt fo r po int , th e Amiga, especia lly o nce a 
large sof t\\'are base ex ists for it, will leav e othe r m icros 
in th e techn o log ical du L 

Address all author ccrrespo1ule1u:e to Douglas \Vall, 17 Grove St., 
Na tick, MA O l 760. 



Circle 3 on Reader Service ca rd. 

oursoc 
Securit y is important in our business. So writ­

ing t he tut orial prog ram for the new Commodore 
Amiga was a special challenge . 

We couldn't tell anyone about 
Amiga graphics. Amiga stereo 
sound. Amiga power. 
A miga speed . 

We couldn't even say 
the word A miga to our 
closest friends. 

Now we can off icially 

welcome Amiga. And greet the readers of 
AmigaWorld. The only remaining secret concerns 
the new software we're about to intro duce for 

A miga. Mindscape's Keyboard Cadet"'and 
The Halley Project"' are coming soon. 

So nold on to your socks. 
And your hat. 

SoMia1~f!Rt 

Mindscape, Inc., 3444 Dundee Rd., Northbrook , IL 60062 
Am1ga is a registered trademark of Commodore Business Machines. Keyboa<d Cadet and The Halley Pro1ect are trademar~s of M1ndscape. Inc. C> 1985 Mindscape. Inc. All Rights Reserved. 
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In Stark Contrast 
Comparing the Amiga with the 
Macintosh and IBM PC 
By Margaret Morabito 

Whe n a per sonal co mput er a rri ves o n th e sce ne. th e 
na tural tend ency is to make co mp ar iso ns. In th e case of 
th e Am iga. the mo st obv io us co mpar iso ns a re drawn 
be twee n two well-know n co m put ers o n th e reta il market 
today: the Apple t,.(ac in10 h and the IBM PC. 

To dra w a co m pa r iso n is 10 assum e sim ilarit y. In thi s 
situati o n . howeve r. )'OU can no t assume too man y s im i­
lari ties be ca use th e Ami ga is a compu te1· with ex tre me ly 
ll C\\' tec hn ology. As a res ult, a ny co mpari so n mus t be 
wr itten and read in perspect ive. Both the Macintos h 
and th e 113M PC arc relati vely "o ld" co mp ut ers iod ay, 
and bo th can "keep up" with th e Amiga only th rough 
th e use o f expe nsive add -ons. wh ich arc added o nto the 
pri ce of an a lready expc nsi, ·c co mput er. Wi th thi s in 
m ind . let's pr ocee d to a co m parat ive ove n riew o f the e 
th ree persona l co m put e rs. 

Microprocessors 
T he Am iga is buill around th e well-k nown Motoro la 

68000 mi cropro cesso r, which has beco me the pr e ferr ed 
chip for .. crio u ·· comp uter s. Thi s 16/32-b it pro cesso r 

is a power ho use. bu t the compu ter in whi ch ii resi de~ 
mu st be caref ull y c ngin ee 1·cd lO allow ma ximum 
performan ce. 

Th e Ami ga's d es igu tea m rea lized tha t the 6800 0 mi ­
cro processor co uld become bogged dow n if i1 were as­
signed excess ive res pons ibiliti es. A 4ui ck sess io n with 
th e Macint os h will reveal j ust how slow the 6800 0 ca n 
per fo rm . Amiga 's de s igner s ci rcumvented the problem s 
app arent in th e Macintosh by creating 1hree cus1om 
chi ps that tak e a large po rt ion of the wo rkload from 
the 68000. The custom grap hi cs, cus1om animation an d 
110 and audi o ch ip s were ca refu lly des igned with the 
inten tion o f "free ing up '' the 68000 to ru n a l clo c to 
top spee d mos t of th e tim e whil e th e Ami ga run s wild 
with hi gh-reso lu tion co lo r grap hi cs. an ima tio n.' fou r­
chann el sou nd and mul t itaskin g. 

The l\lacin 1os h has 1hc benefit of being powere d by 
the U8000: howeve r. sohwarc develope rs arc s1ill wor k· 
ing very hard to 1ry 10 make 1he Macin 1os h per for m up 
to its potenti a l. ·wh ereas the :\lac in1osh has IO rclr on 
sm art sof tware 1rick 10 try 10 keep up with "se riou s" 
applications. the Amiga ha s more th an eno ugh power 
buill in 10 its hardwa re for 1he 111os1 demandin g of 
appl ica1 ions. 
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Th e ll3M l' C: is s1ill h anging in th ere. d esp i1e 1he fact 
1hat i1 is buil t arn u11d an 8/16 bit micr o proce ssor: 1he 
8088 Inte l. Th e s low ness of th e IBM PC was grap h ica lly 
demon strated at o ne of the loca l Am iga launches held 
in late Ju ly. Whi le emulatin g the IBM PC an d running 
1.o tu · 1·2·3 , th e Arniga was not icea bly slower 1han an · 
01her Am iga which was perfor ming multita sk ing wh ile 
runni ng o n AmigaD OS . T he Com modo re spokeswoman 
sheepi shl y apo log ized for th e long wait in loa di ng Lo· 
tu s 1-2·3, statin g 1ha t in PC mode , th e Am iga "to ta lly 
emu lates th e 113M PC," includin g its spe ed. whi ch is 
sub stantiall y s lower th an th e Ami ga in na 1ivc mode. 

Multitask ing 
Th e Ami ga perform s tru e multit ask ing. Its 68000 pro· 

cesso r is ava ilab le to pe r fo rm var iou s dist inc1 app lica· 
tions s imultan eo usly wh ile 1he 1h1·ee custom ch ips 
co ntrol 01her 1asks. U nti l now. thi s abi lity to do man y 
job s at once ha s 110 1 be en ava ilable in a n un de r $ 10,000 
co mput e1·. Ne i1her th e ll3M PC nor the Macint os h ca n 

perform tru e mult itaskin g. 

Ph otograp h by Edward Judice 

1 

,Via n)' co 111pu1er user s have deve lope d be havioral pa t· 
1c rn s ba sed upo n 1hc li mi ted capabil i1ics o f th e ir pe r · 
so na l co m puters. Until now, use rs have had to wait for 
the ir co mpu ter tn fini sh on e act i\·it)' befo re go ing o n to 
a no th e r ta,k. Th e 113:'\I PC and the 1'lac int0 sh for ce 
1hcir use rs to r., 1hc ir ow n te chn o log ica l lim i1a1ions. 

With 1he /\ mi ga. however, users will be able to really 
me a com p 111cr. Th e /\ mi ga's mu ltit askin g ca pab ili ties 
will per fo rm se \'e ra l di sti nc tl y diff e ren t tas ks. T hi s new 
free d om fr om wa iti ng ma y take a wh ile to ge t used to; 
howeve r, it wi ll make o ne's work loa d now mu ch more 
quick ly. 

Archit ecture 
Compute rs are a t a poin t whe re the end user. as wel l 

as th e software and hardwa re develo pe rs. arc dema nd· 
ing o p1ions for upward mobi lity and fu tur e deve lop · 
mc n t. Th e Amiga tha l is for sale today is j ust the fir st 
in an enti1·e new lin e o f m ulti1 aski ng pe rso na l co rn· 
pu1e1·s and ha s bee n d esigne d with this futur e in mind . 
T he m icro processor and custo m chip s a1·e Lhe mo sL 
po werfu l to elate: howeve r, Arniga eng ineers real ize tha1 
tod ay"s advan ce d technol ogy won' t be co ns idered as 
such seve ral )'car s fro m 110 \\' . 

Th e Ami ga is an "opc11" system. T his has seve ral impo r· 
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S/wed 

,\/rmo,)' 

Expansio11 
(11seable NAJ\I) 

Disk Capacity 

\I irll'O Dis/1/ay 

Co/or 

Highest Co/or 
Resolution 

KP)•board 

Speech Sy111hesis 
(bui/1-i11) 

1v/11sic 

1/0 Ports 
(b11ilt-i11) 

A miga 

68000 l\loto ro la 
16/32 bit 

7.8 1\11 lz 

256 K RA~! 
192K ROM 

Up to 5 12 K 
(extern al- up lO 8 MB) 

880 K 
3~· 

RGl3 
Compo s ite 
Col o r TV 

Yes 
·1,096 co lo rs 

6-rn x .,oo 

89 Keys 
Nu me r ic Paci 

Yes 
(unl imit ed text 

to vo ice) 

,1 chan ne ls' 
(ster eo) 

RS 2:,2 
Parall el 
Seri a l 

Mac 

68000 Motorola 
16/32 bit 

7.8 1\11--lz 

128K RAI\I 
G4K ROM 

Up to 5 12K 

40 0K 
3~· 

Mo noc h ro 111e 

0 

(black & whi te only) 

5 12 x 342 

58 Ke ys 

to 

I chan nel" 
(monaural ) 

Seri al 

IBM PC PC AT 

8088 Inte l 80286 Int e l 
8/16 b it 16/24 bit 

4.77 MHz 6 MH z 

G4 K RAM 256K RAM 
40K RO M G1IK ROM 

Up LO 640K Up to 3 MB 

360 K 1.2 1\1 B 
5Y.. 5Y.. 

Monochrom e Mo no chrom e 

Se parate co lor card' 
I 6 co lo rs o n o ne scree n 

640 x 350 1 

82 Keys 
Num er ic Pad 

No 

vo ice 

No 

640 x 350' 

84 Keys 
Nu mer ic Pad 

No 

vo ice 

No 

'No t incl ud ed in 181\1 PC and PC AT ba sic un its. 'The Macinto sh has fou r so ftware -dr iven vo ices . which 
use over 50 % o f th e p roces so r 's t ime. 

'The Amiga has fou r ha rd ware audi o DMA channe ls, 
wh ich feed two stereo o utput pon s. Th e proc esso r is 
no t accesse d for so und generatio n . 

A comparnlive look at the fea /11res of the Am iga f rom Commodore, Appll' Macinlosh, /BJ\/ PC and PC AT. 

~ tant impli ca tio n . Fir t. thi rcl·part y engineers are a t wo rk 
designin g per iph erals tha t " 'ill run dire ctly o fT the power 
supplied by the 68000 hu ,. T he Am iga's de sign tea m made 
the 68000 micro proce ssor ea sily availab le to th e out.side 
wo rld. In fact. Co mm odore·Ami ga emhu siasticall y wel· 
come the effo rts of third ·pan r develo pers who can make 
the Ami ga even more ve rsatile for the user . 

tosh 's close d des ign made it eve n more d ifficult for 
so ftware makers who tr ied to pump up the im age of 
viab ility for the Macinto sh in th is ra p idl y adva ncing 
comp uter environm e nt. 

T he IB'.\1 PC has bee n ab le to thri ve prec isely be­
cau se of th e fact that it was d es ig ned with th e ab ility to 
accep t acid-on ca rds. Ind eed. the PC won't d o anyt h ing 
un less yo u bu y an adcl·on ca rd . IBM had a so lid mark et­
in g stra tegy in place whe n it crea ted th e PC. " Make it 
an empt y bo x. and se ll the add ·ons .'' 

26 N(!l)ember/Deumber l 985 

T h is a tt itude and d cs ig 11 p hil osop hy is in d irect o p· 
pos ition to App le's de s ign of the Macint0 sh . Th e Macin­
tosh is a "clos ed'' system; it was a neet ing bright spo t in 
co mputer hi sto ry. qui ckly fad ing beca use the hardw are 
peripher a l indu stry had th e ir han d ti ed . T he Macin · 

Business es tha t ha ve spenL upwards of S7.000 to 
make the i,- IBM PCs pe rfor m now know tint th ey 
would have bee n bett er o ff bu ying a p1·od uct tha t was 
comp lete from th e start , and yet, still a llowed for op -
tio nal (not required ) add-on s. .,... 
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Above ll/11s tratio11 by ls/a11d Graphics 

The A miga will be a 
viable computer for 

years to come, without 
relying on older 

technology. 

Commodo re-Amiga is a lre ady hard at work de igning 
and develop ing the nex t ge nerati o n of Am igas, whi ch 
will hold the 68020 microp ro cesso r and mo re sop hi st i· 
cated custom ch ips. How does this conc er n the ope n 
arc hi tec tu re a nd design phil osoph)· of the Ami ga? 

T hi means th at the S 1,295 lO S 1,750 (with RGB ana ­
log co lor monitor) tha t yo u invest in th e Amiga s cur -
1·entl y being sold will 110 1 go down th e drain nex t year. 
or even five yea rs from now, for that maner. 1\ew ma­
ch ines will be up war dl y co mp at ible with ex isti ng so ft­
ware and pe riph e rals. DOS en h anc ement s, suc h as 
mu lti-user fea tur es, will u pgrade e xisting Amiga 
comp atibil ity. 

Th is is probab l)' th e mos t important d ifference be­
twee n the Amiga and other personal co mput ers on th e 
re tai le rs' she lves toda y. The Amiga will be a viab le com· 
puter for yea rs lO come, with o ut relying o n ol der tech­
nolog y and with ou t bei ng ove rburden ed by so ftware 
th at promises LO do what ha rdware shou ld d o. 

Sound 
No othe r pe rsona l compu ter today has four eparate 

sound chann els and bu ilt-in speec h synthe i . Certainly. 
th ere arc co mputers tha t can creat e po lyphonic 
o und- through of twarc con tr ol-and 1ha1 can 

speak-tl1 rough an ex ternal pecch syn th esizer module 
and externa l of twa re. Ho weve r. the Am iga p1·ovidcs all 
o f th is withi n its har dwa re, all for th e base pri ce. 

The Macintosh has one soun d chan ne l. a nd th ro ugh 
some so phi stica ted softwa re, it can produce severa l 
voices. but yo ur a ppli cations ca n' t be ver y demanding. 
Th e problem with mult ivoiced so und on th e \ lacin to h 
is tha t over 50 % o f the 68000 processor's t ime is 
bogged down with ha ndl in g th e so ftware-dr ive n voices . 
Compare th is with th e Am iga's four har dware so und 
chann els. wh ich ca n perform at fu ll capab ility with no 
time taken from the 68000. 

T he lB 1 PC can produce sou nd ; how e\·er. it does n't 
h ave the kind of tru ly nexible. pleasi ng mu sic ca pabil­
ity 1ha1 the Amiga o ffer s. The 18:'-.I PC ha just a in gle 
voice. and th ere ha been ver y liule eri ou sof tware 
deve lopmen t in th is area ince 18\1 PCs occupy bus i­
ness o ffice whe re the major it)' o f users rely on mono­
ch romatic. a lp ha numer ic, mute screens . 

Graphics and Colar 
13y now. the Amiga's repu tation for spectacu lar co lor. 

graphics and ani mat io n is well kn own. Off.th e-shelf. 
with no acid-ons . th e Amiga has 4.096 colors and th e 
abilit y 10 di splay high-resolu tio n grap hic s screens o f 
620 x 400 pixels. T hese ar c wc k, no-frills items with in 
the Am iga. In ad dit io n, 1hc ex pec ted Ge nlock (video 
synch) ca pability is uniqu e LO th e Amiga. 

Th e Mac intos h has no co lo r, pe ri od. It has a high­
resolut ion monoc hro mat ic scree n o f 5.12 x 342 p ixels. It 
p rovides no o pti ons for add ing co lo r, o r fo r increasi ng 
the pixel resolut io n. The l\laci nt osh also has o nly a 9-
inch monitor crecn. 



Circle 16 on Reader Serv ice card . 

Metacomco is proud to have been closely 
involved in the creation of the Amiga~ 

In less than six months, Metacomco devel-­
oped AmigaDOS™with Commodore--Amiga,and 
provided several major languages and software 
components for the new computer, including: 

ABasiCTM 
ISO Pascal 

Cambridge Lisp™ 
Macro Assembler 

Linker 
UNIX™ and MSDOS ™ cross development systems. 

Metacomco is a specialist supplier of systems 
software for 68000 based computers, providing a 
range oflanguages, operating systems, and utilities. 

Metacomco: the real alternative for computer 
developers and manufacturers, worldwide. 

f'l~T~COMCC 
SOFTWARE FOR THE 68000 

Derck Budge 
5353 Scotts Valley Dr., Scores Valley 

C alifornia 95060 USA 
In CA 1-800-438-6382 (META) 

US 1-800-252-6382 (MET A) 

David Sykes 
26 Portland Square, Bristo l BS28R2 

ENG LAND 
Telephone: (0272) 42878 1 

Arn·~··· Anuual )()S. Aa ,,,c. UNIX, M DO. arc rradern.,rk,o(C.:omn1000rc·Arn1~., ,nc AlTD ·II' - L . ,nJ ' 1 . _, , • I 
•, UC' UV) ,, •" tCTIN.>11 '-AWJ'I. rCSf<'tU\l ') 
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..,. IBi\l had the fore ight to pro\' ide for ad d-on ca rds 10 
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al low u-crs the luxu ry o f colo r di spl ays fo r use with 
bus ine ss grap hi cs an d des ign app licati ons. If )'Our 
bud ge , a llo,,· s fo r an ex tr a S--1.300 on top of the base 
pri ce for an IBi\l PC co mputer stati o n . brin ging the to · 

tal ex penditur e of the co lor IBM PC to ove r SG.000. 
th en )'<HI ca n feel hap py in th e fac t 1hat you ca n a11ain 
1he same 4.096 co lor ca pabilit )' as 1he s1ock Sl. 295 
Amiga. Furth ermore . th a t $6.000 will ge t you a high· 
re~olu tio n di pl ay of 640 x --180: pr e tt y impre ssive. b ut at 
a rathe r absurd pri ce for a·· mall bu sine s" use r. 

Dat°: St01~ag~ and M emory Expansion 
Eve n 1f mu luta skm g. o und and co lo1· a ren 't imp o r· 

tant for you r primary ap p lica ti ons, da ta storage a nd 
memor y a rc o f paramou 111 importan ce to all user s. 
How man y tex t files o r Lo tu s 1-2-3 file s ca n your co m­
put e r sto re o n its d isk dri ve? Ho w much memor y can 
your co mput er add ress? 

The Am iga's bu ilt-in 3)?-inch microflopp y di sk dr ive 
has t\\'ice 1hc capacit y of th e Mac in to sh 's built -in driv e 
and mor e th an twice that of th e IBM PC's 5ll,-inch 
flopp y dri ve. If you ne ed eve n more storag e. the Amiga 
ha s a bu ilt -in port fo r da isy cha ining up to three addi­
tio nal ch·ives, for a to tal of ,1.520K of storage. 

Yo u ca n bui ld up ex tra di s k sto1·age on both the Mac ­
in t0 sh and 1he llii\l PC, bu 1 th e probl em i th a t you will 
be pa yin g for no t j u t th e ex tra drives , bu1 also fo r 
pow er bo os ters and adap te1·s. 

As for me11101·y, the Ami ga can ad dre ss a co nti guous 
8.5 megab)'l es of memo ry. as o pp ose d to the 650K o f' 
th e 187'1 PC a nd ju st 5 12K of th e Macin tos h. Thi s 
mea ns that th e Ami ga do es n 't h ave to ,·ely on bank 
switch ing and ca n pe rfor m a t top speed regardle ss of 
th e size o r th e numb er of appli ca tions . 

And More ... 
T hi kind of a rticl e lend s itse lf to a ca ta log of co m­

p,ll"ati ve items , all of which revea l the Am iga to be the 
bes t perso n al/busin ess co mput e r ava ilable toda y. As 
ment io ned a t th e o n et of thi a rticl e, any co mpa ri so n 
has to be pu t in to per s pec tive. 

What Co mm odor e ha s clone with th e Am iga is to de· 
bu nk the myth of "ex pensive mea ns tec hn o log ica lly su­
perio r.'' Furth erm ore. th e Arn iga gives users a crystal 
clea r message, say in g "le t yo11r im agina ti on di c ta te th e 
po s ible u ·es o f your co mputer." T he da y h as arri, ·ed 
when lim ited tec hn o logy and exo r bitant pri c ing ca n no 
lo nge r be a ju st ificatio n for bl and. mute compu t ing 

app licat io ns. 
No doubt th ere will be man y ,vho will ignor e tJ1e Amibra 

an d who will be satisfied with bu ying acid-on card s for the ir 
LBi\l PCs. trying to make them "a ct" like highl y so phi sti- _ 
catccl graphi cs ma chin es or power workstat ions. O th ers will 
revel in the o ppo rtunit y to pu t their Mac in a bag and 1:111 
acn >SS campus. How eve r, th ere will also be those who wall 
rea lize th at ther e is more to co mputin g than ex pen sive re­
quired ad d-on ca rd s and cute co mputer ba gs. 

Address 111/ a111hor rorrrs/J(Jllrlr11rr 10 Margarrl J\lorabitn, do_ 
AmigaW o rld rriitorial, 80 l'i11e SI., Petl'1'boro11gh. NII 03·1:>8. 





Sophisticated, Stimulating, and System-specific 

When you use the most so phi stica ted and exc iting 
compu ter on the market today, you deserve a n equall y 
sop hi stica ted and exciting companion ma gaz ine. 

In troducing Amiga World, publi shed by 
CW Co mmuni catio ns/Pete rb oro ugh, the leader in qu al­
ity comput e r pu blications. It 's the only ma gazine for 
Amiga users. 

Amigal%rld's clea rly-written feat ur es help new users 
take full advanta ge of the newes t Co mm odore. Plu s, 
lively and full y-illustrated art icles offer inspir ation to 

eve ryone who wan ts tO be crea tive while lea rni ng. 
You'll get out sta ndi ng co lor rep roduction o n high­

quali ty, ove rsized pages. In stea d of a reaso nable facs im­
ile, you 'll see truc-t0-l ife exa mp les of the Ami ga's co lor ­
ful grap hics! 



Making the Amiga Work For You 

With unriv aled grap hics and sound ca pabiliti es, the 
Ami ga is alre ady in a class by itself. AmigaWorld not o nly 
tells you why, it shows you how eve ry incredible featur e 
can work for you. 

In each issue, Amiga'M>rld auth ors will gu ide you 
thr ough a new frontier of co mputin g! 

Sub scr ibe to AmigaWorld toda y and : 

• Explore the speed and versatilit y of the Amiga for 
home and bu siness appli cations. 

• Leam about the lates t a nd ve ry bes t new hardw are/ 
softwar e on the marke t. 

• Receive in-depth , easy-to-und erstand ana lyses o f 
Amiga's asto undin g featu re s. 

• Discover a regular buyer's gu ide, tim ely reviews, and 
user h ints and tip s. 

Become A Charter Subscriber 
And Save 25% 

The cos t of an AmigaWorld sub scr ipt ion cou ldn't be 
be uer! By becom ing a chart er sub scr iber , you'll save 
25 % off the bas ic subscr ipti o n rate, and nea rl)' 37% off 
the cove r price! 

As the wor ld's largest publi sher of com put er -related 
in formation , CW Comm un ications un condi tiona lly 
gua rantees your AmigaWorld sub scr ipti on. 

If you're no t co mp lete ly satisfied , tell us. We' ll refund 
the full pri ce o f your subscri pti on- no questions asked! 

To or de r, please retu rn the coup on or attached card . 
For faster service, call 1-800-258-5473. In NH, call 1-924-
947 1. 

YES. I want to save 25 % off the basic rate! Enter 
my one yea r sub scrip tion (6 issues) to A111igaWorld for 
the low charte r subscri ptio n pri ce of $ 14.97. If I'm not 
satisfied at a ny time, I will rece ive a full refu nd-n o 
qu estio ns asked. 

O Payment Enclose d O Bill Mc 

Name 

Add ress 

City State Zip 

Please make check payable to Amigam>rld. Canada and Mexico Sl 7.9i, 
I year only, US funds drawn on US bank. Foreig n Surface $~4.97, I year 
only. US fund s drawn on US bank . Foreign Airm ail please inqui re. 
Please allow 6-8 weeks for de livery. 
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Amiga's Trump Card: 
IBM PC Emulation 
By C. Graham 

Altho ugh the Amiga itse lf was clea rly the 
star perfo rmer at the Jul y 23 launc h at the 
Linc o ln Center in ew York, Com mod ore' 
software emu la tion of an IBM PC drew its 
own gasps, skept ical heads haking a nd 
round s of app lause, as a Lotus 1-2-3 spread ­
sheet unfold ed across the Amiga screen 
proj ected on cen te r stage. 

18\l's co ntinuing co nsolidati on of the PC 
and PC-DOS as defa cto standards for main ­
stre am microcomputer app licatio ns forces 
every new comp uter o n the market, no ma t­
ter how rema rkab le in term s of pri ce and 
perform ance, to confro nt the issue of PC 
com pat ibilit y. Indeed , o ne o f Macint osh's 
b iggest drawbacks in bu siness environments 
has been its lack of a bridge to the PC/MS­
DOS world, a probl em exacer bat ed by the 
Mac's closed arc hit ectur e. 

The Amiga , as mo st reviewers now agree, 
is a next generation mi cro, offering perfor­
mance (speed, multitasking) and impressive 
features (co lor graphics , stereo so und and 
gen lock capab ility) that will ope n up new 
market s. Desp ite the Am iga 's advantage s. 
however, Co mm odor e needed to add ress 
the IBM compa tibilit y issue for severa l rea­
sons. T hese included th e need for a ma ss of 
sof tware ava ilab le on launch to give the 
Am iga stro ng initi al sa les mome ntum and 
the desire to shake off Co mmo dore's 
"home" computer image in the U.S. by as­
suri ng that Amiga owners have access to the 
best lib rary of ser ious business softwa re on 
the market. Commodore also wanted to 
ease access to the IB;'\l-dominated co rp ora te 
(as opposed to small -busine ss) ma rket. 

To date the most common solution to the 
problem of inc om pa tib le opera tin g systems 
has been to use du a l o r multip le micropro­
cessors, either built-in o r through an add -on 
card. It is the approach Co mmodo re chose 
with the C-128, which uses bo th a 6502 10 

maintain C-64 compa tibilit y and an addi · 
tiona l 280 microprocessor to run CP/"\I. DEC 
used a 280 and an 8088 in the Rainbow. 

There are many co mp anies offe ring 
board-leve l product s for bo th the I B~I PC 
and App le li e that give these compu ters ac-
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cess to other DOS env ironm e nt s. The 
Sl, 195 MacCharlie pe r ipheral from Dayna 
Com muni catio ns uses an 8088 to give the 
68000-based Macin tosh IBM comp atibilit y. 
The prob lem with all these dual or mu lti ple 
processor a pproac hes, especia lly as a board 
or perip hera l pro du ct, is that it esse nt ially 
involves bu ilding a second computer. The 
resu lts are ex pensive , kludge y and typi cally 
unable to take advantage of the host com· 
puter's specia l ca pabilities. 

A Uniq ue App roach 
Commo dore's unique approach to the 

mu tip le DOS prob lem-software em ulation 
rather than ha rdw are duplication-repre­
sents in man y ways as re markable a techno­
logical breatkthrough as the Amiga itse lf. 
Software em ulat ion of another comp uter 
opera tin g system is very common in the 
ma infram e world where mos t of the ven­
dors offer IBM em ulati on, using the enor­
mou s computin g power available on a 
ma in frame to achieve the necessary 
performanc e. 

Althoug h it is theo re tically poss ible for 
any com puter to em ulate anoth er, the per ­
formance degrada tion wou ld typica lly be so 
great that the res u lts would be useless ex­
cep t as an academ ic exer cise. The Amiga's 
uniqu e hardwar e configurntions- 16/32-bi t 
68000, 25 OMA chann els and extensive 
har dware su pp ort th roug h the custom VLSI 
chip s for 1/0 and grap h ics functi ons- pro­
vide the raw computin g power neccessary 
to emu late anot her microcomp uter 
successfu lly. 

Like most of the grea t microcomputer 
breakt h ro ughs, Co mmodore 's IBM PC emu· 
lator emerged out of a garage o pera tion; in 
this case, the two-person ope ratio n of Sim­
ile Research Inc. of New Jer ey, headed by 
Bill Teal. Teal , who has had ex tensive mai n­
fra me emu lat io n experience , approached 
Co mmodor e with hi s software emu la tion so­
lu tion at a tim e when Comm odore was st ill 
p lann ing to introdu ce an 8088-based card 
for the Amiga using its IBM PC clone tech­
nologr- (Commodore has successfu lly intr o · 
duced the PC I O an d PC 20, IBM PC an d 

XT clones , in the Europea n an d Ca nadian 
markets. ) 

Desp ite some appre hensions about the fi. 
nal product's viab ility (af ter all, it had neve r 
been done before o n a11y mi cro). the cost 
adva n tages of Simi le's approach made the 
gamb le worthwhi le, and Commodore gave 
the contract go-ahead for what was essen­
tiall y a parallel IBM co mpatibilit y/develop ­
ment effo rt . As the vario us pr oo f-of-concept 
and performana ce be nchmark s were met , 
Com modor e aba nd oned its int erna l hard ­
ware effort and concentrated en tirely on 
supp ort ing the Simil e project. Although 
the re were widespread rumor s and reports 
that Commodore was working on IBM com­
patib ility for the Amiga, the existence of 
the Simi le sof tware prnduct (codenamed 
"Tru mp card") was kn own o nly to a handfu l 
of senior Co mm odo re exec uti ves right up 
until the n ight of the laun ch-o ne of the 
better kept sec rets in a notoriou sly leak y 
indusu-y. 

How Does It Work? 
Commo dore conti nu es to ma in ta in strict 

securit y over how the em ulato r- now called 
the Am iga T ransforme r-ac tua lly wo rks, on 
the gro und s that it is a prop rieta1·y prod­
uct.* In gene ral terms, however , the Tra ns­
former emula tes IBM ha,·dware. no t the 
IBM BIOS or DOS . Thi s means that the 
sof tware the user ca n run , includ ing the PC. 
DOS or MS-DOS opera tin g system, are the 
standard and unmodified versions of suc h 
software. 

Technically speaking , t11e Transforme r in· 
terpre ts each 8086 instru ctio n, calculates 
the effec t address of tJ,e operand, and per· 
forms the opera tion us ing the Amiga's 
6800 0. When the opera nd o f such an in· 
struc tion is a special regist e r or memo ry lo­
catio n that contr o ls some hardware feature 
of an IBM PC, the Transformer perfor ms 
the equ ivalent action. Th is is how the 
Amiga ca n run software Lhat is copy pro· 
tected. The Transfo rmer does rwt break the 
copy protecti on ; it mere!)' rep lies to the 
copy prot ec tion scheme in exactly the same 
way as IBM PC hardware do es. 



Simi larly, so ftware that writes dire ctly to 
e scree n memo ry of an IBM PC work j ust 
1e. The Transformer kn ows the range of 
!dre sses th at repre sent IBM PC scree n 
e mory and whe n tl1e effectiv e ad dr ess of 
1 8086 in stru ction is in that rang e, the 
:a nsfor mer perfo rm s ll1e equ ivalent fun c· 
) n with the di splay system of tl1e Amiga . 
FunCLions of the IBM BIOS are dupli ca t· 

i by 68000 code conta ined in tl1e Tr ans· 
,rm er that perform equi valent fun ctions 
;ing the Amiga 1/0 system. 
T he o nly PC func tions not cove red by the 

ransform er are tho se in the BASIC-A 
OM . Th e Transformer ca nn ot run BASIC· 
program s or prog rams that de pend on 

ASIC.A ROM routine s-a handful of pr o· 
ra ms out o f the tl10usa nds in the lBM 
brar y. 

How to Use the T ransformer 
To use thi s IBM emulat ion , the Am iga 

wner simpl y in sert s and boo t th e 3.5" 
ra nsform er di skette and is soo n face d with 
1e fami liar PC DOS me nu scree n . (The 
.miga is now, to all int ents and pu rposes, 
n IBM PC, and tl1e user no longer has ac· 
ess to the Amiga 's un ique featur es, suc h as 
1t1ltitasking or ster eo sound .) The user 
nen insert s an IBM appl ication d iskene, us· 
ng eitl1er tl1e Amiga's int erna l 3.5" dri ve o r 
n optional ($325) 5.25" dri ve pro vided by 
:omm odore , alt hough any stand ard IBM 
,60K drive will do. 

The Tr ansfo rmer, which lists for S99, 
omes with a bri ef instru ction booklet on 
1ow to boo t tl1e program. Sin ce the Trans· 
ormer run s PC DO S unmodi fied, the book· 
et does not tell users how to navigate their 
vay around tl1e PC DOS environme nt itse lf. 
:o mm odore ha s wise ly decided no t to co py· 
>rot ect the Tran sformer , so that it is eas ily 
nstallable on a har d di sk. 

Since the Amiga driv e is 880 K form atted, 
t is poss ible to loa d the 55K Transformer 
>rogram, PC DOS, a n application (such as 
lShton Tat e's dBa se Ill ), and still have 
>le my of room for data , all on a single 
lrive. Most seriou s user s, however. will bu y 
ither an addit ional 3.5" driv e ($295) or an 
BM for mat 5.25" driv e, or in ma ny cases 
,oth . User s can swap data and un co pypro· 
ected progr ams be twee n the 5.25 " and 3.5" 
lrives at will. For those users who do no t 
1ant the bother of waiting abo ut a minut e 
s data files are tr ansferr ed from tl1e imer · 
,al 3.5" driv e to the ext ernal 5.25" , or who 
lo exte nsive di sk copying. a 'second 5.25 " 
lri ve would be useful, but no t necessar·y. 
Up to ll1ree extern al drives , in any co nfigu · 
ation , can be dai sy chaine d off the Amiga. ) 

As me mi oned, the Tra nsfo rmer ca n n m 
'C DOS pr ograms formatt ed on 3.5" di s· 
e ttes (e.g., so ftware for the Dat a Ge neral 

One) or on a stand ard 5.25" format. Al· 
thoug h the 3.5" Data Ge nera l On e diske ues 
are no t widely ava ilable, IBM is widel y ru · 
mored to be consideri ng the 3.5" form at 
for the PC's eventual rep lacement. Rece ml y, 
Microso ft announ ced the 3.5" form anin g 
prot oco l that it would sup port under MS 
DOS, and thi s is the prnt oco l ll1at the 
Tran sform er suppo rts. 

Performance 
Th e advantages of the so ftware emul ation 

a ppr oac h are low cost and convenien ce. 
Th e disadvamage is that some perfo rmance 
is lost, eve n witl1 the Amiga . Th e Tran s· 
form er offers compara ble spee d to an IBM 
PC for di sk operations , 50% of speed for 
most l/0 function s, and co mparabl e or su­
perior speed for man y graph ics fu nctio ns. 
In comput ationa lly-int ensive instru ctions, 
such as bit -shift operati ons, per forma nce on 
the Transformer is noticeabl y slower. For 
app lications where perfo rm ance is lar ge ly 
co nstrain ed by the speed of keyboard input 
(e.g., word pr ocess ing). the performan ce 
degr ada tion is minim al. For large spr ead · 
sheet s, performance is not iceabl y slower. 

How Comp at ibl e? 
Commodore has no t officially state d what 

level of PC com patibil ity the Tran sform er 
will pro vide, beyond saying tl1at it will run 
ll1e top 25 program s on the Sof tsel hit list, as 
well as otl1er "selected" programs. Int erna lly, 
tl1e targe ted compa tibilit y is "a t ll1e Co mpaq 
leve l." Since the top 25 program s prob ably 
acco unt for 80 % of all PC sof tware sales, th is 
will more than cover tl1e needs of tl1e aver· 
age Amiga user. Amo ng Commodo re's list of 
"se lected" programs are int egr ated packages 
like The So ftware Group 's Enab le; com muni· 
cations packages such as Microsoft's Access, 
as well as VT I 00 term inal em ula tion pro· 
grams and even the new Wang word proce ss· 
ing program fo r· the IBM PC. In its IBM 
em ulatio n mod e, the Am iga can also fit un · 
obt rusively int o any loca l area ne twork 
(LAN) supp orting IBM PCs. This mean s ll1at 
out o f tl1e box , the Amiga-as-PC-clone will be 
able to sidestep the ob stin acy in corp orate 
Amer ica tl1at has crippled the Mac's accep· 
lance as a seri ous, networ kable o ffice 
computer. 

Release 1.0 o f the Tra nsformer run s most 
IBM programs that do not require an IBM 
grap hics car d. Lotu s 1-2-3, for examp le, 
do es not requir e tl1e graphics card for gen· 
era tin g its charts a nd graphs. Release 2.0, 
sched uled for ea rly November, will cove r 
gra phics- card dependem program s, includ · 
ing such compacibilit y "licmu s test" p ro · 
grams as Microso ft's Flight Simul a tor. 
Release 2.0 will be pr ovided for a nom ina l 
fee (aro und S I 0) LO existing owners o f Re· 
lease 1.0 who send in tl1eir waITanty card s. 

More Emulators? 
Theoretically, a PC emula to r could be 

done for any mic ro. As noted earl ier, it is 
ll1e Amiga' s un iqu e hardware capab ilit ies 
tl1at make tl1is a wortl1while effort. Now tl1ac 
the concept has been prove n , th ere are 
bound LO be other ~oftware emul a tio n at· 
tempt s on o ther mic ros. The mos t likely em· 
ulat ion produc ts, however , will pr obab ly 
come from Commodore itself, for the 
Amiga. T he two most obviou s emulatio n 
cand idates ar e Commodore's own C-64/C. 
128 products , and the Apple II line , bo tl1 of 
which could be relati vely easil y l!mulated 
on the Amig a. If Com mod ore does imr o· 
duce C-64 com pa tibi lity for the Amiga , it 
will pr ovide an upgr ade path that would al· 
low Co mm odore users to kee p tl1eir soft· 
ware base (botl1 p rograms a nd data) as the y 
upgrade from a C-64 tl1rough the C-128 to 
the Arniga. H owever, ru nnin g mo st older 8· 
bit program s o n the Am iga is likely to be of 
minim al uti lity. 

Whetl1er tl1e Tra nsform er's overa ll perfor· 
mance leve l is accepcable is largely depend· 
en t on ll1e spec ific a pp lication needs of the 
Ami ga user. For tl1e occasio nal user , or for 
the regular PC user who do es not requ ire 
freq uent use of large sp reads heets, tl1e 
Transfo rmer will satisfy most needs. 

For those Am iga owners who need fre· 
quem access LO "powe r" applications, Com· 
modore will introduce a performance 
enh ance r for the Transforme r in the form 
of a $200 hardware accelerator. The acceler · 
ator , whi ch will be ava ilable in ove mbe r 
1985, is a slim sidec ar module thac cl ips 
onto tl1e 68000 expa nsio n bus on the side 
of the Amiga. Th e mod ule co nsists o f sta tic 
RAM chip s and a custom PAL (Pr ogram As· 
say Logic ) chip-no microprocessor. With 
the acce lera to r, Commodore beli eves tl1at 
the Tran sform er will be able to achi eve 
comparable or super ior performance for 
most PC pr ogra ms, including co mput atio n­
ally-imens ive ones. 

Thus, for ll1e pri ce o f a piece of good 
business sof twar e such as Symphon y, Amiga 
owners can bu y the Tra nsfo rmer (S99), ac· 
celerator modul e ($200 ) and an additi onal 
storage dri ve ($395) tl1at turns the Amiga 
in to an IBM PC. 

*Com mod o re is presently releasing only 
Beta units of the prod uct. We' ll have a full 
review in an upc omin g issue.-Ed s. 

Add ress all author correspondence to C. Graham, 
do AmigaWorl d editorial, 80 Pine St., 
Peterborough, NH 03 458. 
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[he Bottom Line 
ln Introduction To Spreadsheets 
y Vahe Guzelimian 

Every ni gh t after hi s re taurant closes, Mr. Luciano 
>CS 10 his o ffice, turn s on hi Amiga and run s a 
,read heet. He t)'pes th e da r·s sale number s. th e 
1a11ges in pric e of h i in gredie nt s. and hi s new 
:pe nscs. Th e num be rs go in LO a grid of ce ll . T he col· 
1111 of th e grid repr ese nt tim e peri o d s. uch as 
onth s and quaner s; the ro ws repr ese n t reve nue s and 
,pe n cs . '.\lo mcn ts later he exami ne a print out that 
101,·s how mu ch pr o fit he made that clay, so far fo r 
1is qua rt er and so far for thi s yea r. S in ce it is th e encl 
f the qua rt er. he ge ts a summar y prinLOut of th e quar · 
·r·s result s (as sho wn in Figure I ). 

Pasta and Profits 
.. Let's loo k inLO the futu re," he says. ··1f th e pri ce of 

II my supplic go es up ab out 14 percent for the re st of 
1e rea r. mr empl oyee · salarie s go up 7 per cent. and I 
~e p price s th e sa me. what will my profi t be?'' ;v1o men1s 
11er. the an s,_.er appea rs on the cree n . 

He ,,·oncler s how mu ch mo re pr o fit he wo uld make 
ach quarter if he rai sed th e pri ce o f hi s most pop ular 
i h, Pasta cl Pc 10. b r 22 per ce nt. Aft er a few more 
ntrie s. he ge ts the ans"·c r- 52 , 100. Co nfid ent that 
cma ncl will rem a in unaff ec ted by the increase in 
ri ce. he make s a no te 10 inform the print shop to 

·1clud c th e chan ge in th e nex t print in g of his menus . 
'.\fr. Luciano wa ab le to perform the c tasks with his 

,mig a and a pr ea clshe et program that h e de cid ed was 
1e best su ited fo r his bu sine ss. He ha d qui te a cho ice 
f sp readshee t programs : Calcraft. an "ent ry level" 
pread shect: Enabl e/Ca le. a mo re advan ced package; 
r mp ho n r. Framew o rk and I ·2·3- fam o us IBM PC pro · 
ram~ "·h ich h e co uld run o n his Amiga 1,·i1h the IB'.\I 
'C em ulator of tware di sk. With a littl e che ck ing and 
omc good adl'i cc. he made hi s cho ice. ( ll'e'/1 reuinu these 

roducts i11 later issues-E ds.) 
He isn' t an acco um ant. and h e's never Slllcliecl bu si· 

1cs or finan ce . a nd he·s ce rt a inly not a co mput er pro · 
:ramm er. But with a liul e tud y. he ma stered 
spread shee t ing :· 

Hi acco untalll u eel LO handle C\'ery aspe ct o f hi s 
,us ine ss acco unt ing. Whc ne, ·er he wanted to find out 
10"· thin gs were d oi ng , he " ·ould ca ll hi s accou111an 1. 
,cvcral da)'S later. he ,,·otild rece ive his answer. and a t 

the end o f the month , an invo ice. Toda y, the acco un· 
tant is Mr. Lucian o·s co nsultant. On ce a month th e 
acco unt ant ha a co mpl imemary me al at the restaurant ; 
o nce a year. he help s Mr. Lucian o with hi s Laxes LO 
return the fal'or . 

What is a Spreads heet? 
A pread shce t is an env iro nm e lll very s imi lar 10 th e 

ledg er sheet 1rndi1iona lly used by accoun tants and 
bo o kkee pers. It is mad e up o f ce lls o n a grid of ro ws 
and column s. Wh en )' OU start a spreadsheet pr og ram, 
all you have i empt y cells. Br det e rmining what th ose 
cells arc LO co nt ai n, you crea te a .. template" tha t will 
ca rr y out a spec ific tas k fo r rou. A cell can comain a 
lab el. such as th e hea din g "Gross Profits," a number , a 
forn1u la, o r a ref ere nce LO the contems of anothe r ce ll. 
By makin g entries inLO the ce lls. you can bui ld a model 
for your pa rti cula r bu siness; each factor affec t ing the 
bus iness is cmer ecl in LO th e sprea dsheet LO create a 
financial simula tio n o f th e busines s. T h is mod el can 
imit ate th e finan cial respo nses o f a business so well 
that it ca n make predi ctio ns and p rojectio ns o f fu tu re 
bu s iness ac tivity. 

Flexibilit)' a11d Power 
On e very imp o rtant aspe ct o f sp readsh ee ts is their 

flexibilit y. The y can be used for an y task th at requires 
ca lcu lati o ns based on rel atio nshi p betw ee n numbe rs. 
Adaptable to an y parti cular or uni que bus ine ss, th ey 
o ffer limitle po tential for mana ge rs and pe o ple who 
run small bu ine s es. 

A spread heet pro gTam·s main str ength is its ab ility 
LO earn ' ou t aut oma tic re ca lculation s o f yo ur data . Sup· 
po c y~u enter th e acco untin g fo1· yo ur busine ss for 
198:i. If you later make changes to all) ' o f th e numbers. 
your spr ead sh ee t will au to mati cally rec alculate all LOtal s 
and an r o th er math ema tica l fun ctions in th e sheet tha t 
use those num ber s. Yo u neve r hav e LO LOuch a 
calcu lator. 

~ 
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2 

1 

2 

2 3 4 5 

............... ~l!~1an?:s. ~-'~l?r~':1!3,. _19_8_5 ....................................... ... ..... . ..... . 

3 ....................... J?.n~?fY . . ........ f!3bfl!~r.Y ............ M?'.c.h .. .. .. .. .. .. qu.a~er_ ... . .. .. . 
4 ======== ====== == ======== ======== == ====== ................................................................. . ...... .. . . .. ..... .. .. ... 
5 . _f:ooe! .sa.l~s ........... . ~~·???:qq ......... ~9.~3~:oo . ........ $~ .. 0_2_1_.~~ ... . ... . ~??!q~q.99 . ...... . 
6 . . B~r. ~~!es .............. ~~·???:oq ......... ~~.~4~:qo . ........ $~._7_8.3_.~~ . .. . .. .. ~???81_.99_ . .... . . 
7 . _i:0.1~1. ~~Y~'.1~~s ....... . ~1.~.~?9-.qq . . ... ... ~~8,?!!:qo ........ $1~ .. 8.o.4_.09 .. .. ... . ~?3!801_.09 . ..... . . 
8 

9 . . sl!PPl!es . ... . ......... . $~·??\00 .. ....... ~~,?~~:qq . ........ ~~·.4.3.2_.~~ .. . . . . . .. ~9!~71_.99 . .. .. . . . 

10 . . ~~r .... . ... . . .. .. .. . .. $1_,62\00 .. . .. .... ~1.~~~:qq . ...... . . $?,.0.4_0_.00 .. . . ... .. ~5!~5~·99 . ... ... . 

11 .. ~~'?'.i~s ... . ... . ..... .. ~3.211:qo .. . .. . . . . ~~·?99:qo . ........ ~~,?.5_0_.~~ .. ... ... ~~ o!~9~·99 . .. • .... 

12 .. f:!~~~~\illt\es ............. ~~?9:qq .......... ~~~9:qq . .. . ....... $.9.8_0_.~~ . ..... . .. ~?!~4q.99, ..... . . 
13 Insurance $130.00 $130.00 $130.00 $390.00 ...................... . ..... . ... . ............ . ................ . .. . ...... .. . .. . ... . . .. ..... 
14 . . ¥\~: .~~p~nse_s_ . ........ $4?~:qo .. .. . ..... ~398:qq . .. .... . .. ,$_4.8_9_.0~ . ........ ~1}~q.99 .. .. . .. . 
15 

16 1: :~~ti 9~~is::::: : :::::: :~~·~?~:qq::::::: :~~q.~~~;qq:::::::: ~jo .:~2:1:.99::::::: : ~?9;~~~·99:::::::: 
17 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ............................. . ............................................................ 
18 . _l'~~t. p_rc:,f.,t ................. 7!~~1- ........... 8!1~~ ............ $_7_.~~3- ...... .. . -~23,?~? ....... . 
19 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

20 

21 

Figure I. A sampl e spreadshel'I from Lu citmos Ri storant e. 

2 3 4 5 

. ......... . ....... _L.u~!~':~·~. Ri~tor?n\e .. ~ ~85 ... . . ...... . ...................... . ....... . ...... .. .... . ... . . . 
======== == = ========= 

3 ..................... ~?'.1~?r,'. ............. ~~~ruary ... . .. . ... . .. t-0?r_c_h_ ....... . ...... <;)_u_a_rt_er . . ... .......... . 
4 

5 .. f=:J.o_d. ~.a!~~ ........ ???? .... . ...... . ... -~2~4 ............... 9_0_2_1_ ...... . ........ =.~~~( ~_C[:3J:RC.[·_1_1) ... . 

6 .. ~~r. ?al.e_s ............ ???? ............... - ~~~~ ................ 9.7.8.3 ................. =.~~~(R_C[:~J_:~~.[-.1_1) ... . 

7 .. 1:o(~I-~eye~l!~~ ........ =: ~\J.t-0(~[:~Jq:~[ -.1.Jt;;) . . ~-~~~ .(R[ ·?Jt;;:R[,-~ )q}_ .. ": ?~-~ (f:![:?)q :~J: 1.Jq ... =. ~U~( R_C[:~J_:~q -.1)) .. _ . 
8 

9 .. ~~ppli.e_s __ .. . . .... ???J .. . ..... . ...... - ~5~~ .... . ........... 3.43.2 ............... =.~Y~ (~_C[:~J.:Rq· _1)) ... . 

10 .. Bar ....... .. ........ J??.1 ................ ~~~~ ................ 2.0.4.0 ................. =.~Y~(R_q [:~J.:~q ·.1.J) ... . 

11 .. s~lar_i~s ............. ~?~1 ............... . ~5qq ............. . . _3.7.5.o __ ..... .. ........ =.~Y~(R_C[:3J.:Rq-_1_1) .. .. 

12 .. ~en~~t.iliti_es .. ........ ~?9 ... . . . ....... .. . . 980 ... ........... . .. 9.8.o ... . . . .. ..... .. . .. =.~U~( R_C[:~J.:RC.[·.1.J) ... . 

13 .. ''.1~l!r.a_n.c~ ............ 1~9 .............. . . . 130 ................ _1_3.o ............... .. . =.~Y~(~_C[:~J.:Rq·.1_1) ... . 

14 . -~ i_s~: -~xpei:s.e.s_ ...... ~5~_ ............... _398 .............. . .. 4_8,9_ .. . ........ . ..... =~Y~( ~.9:3J.:RC_[-_1_1) ... . 
15 

17 

18 . . "!~t. Pf9fit ............. =: ~(-.1.1 J<;::f:![:?l_q .... . . ~.~[.-1 ~ J.q-~J:2.J9 .... . .. ": RJ ·.1.1.J~:~( ·?)C . . . .... =. R(· ~) JC-_~[:~Jq ....... . 
19 

20 

21 

Figure 2. Tiu• 1r1111f' rpreadsheet wi th Jorm11las included. 
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~ Once you en ter a mode l o f your bu sine ss into the 
sp readshee t, you can do "what if'' tes ts. By est ima ting 
an in crea se in your gross sale s for 1985, you can see 
instan tly wha t your profits and tax liab iliti es will be 
and make project ions. 

Possibilities 
Spreadsheets arc onl y empty ce lls until you ent er 

labels , values a nd formula s to tap their po tential power. 
Because of thci 1- flexibilit y, the y can be used as tool s fo r 
performing a wide \·ari ety of tasks. Her e are some corn · 
mon uses for spreadsheet s in the office and the home. 

B11si 11ess Applications 
.... gen eral ledge r 
.... account s rece ivable/accounts payab le 
.... invento ry manageme nt 
.... au to exp e nse or teleph one logs 
.... adverti sin g ex pens e analyse 
.... loan amort izations 
.... job costi ng 
.... produ ct plan nin g 
.... new bu siness budgeting 
.... ba lance sheets 
.... incom e statement s 

H ome Ap p lications 
.... ho me budge ting 
.... ma nag in g bank accounc s 
.... co mpl etin g State and Federal tax form s 
.... man ag ing home invent ory fo r insuran ce pur po ses 
.... tra ckin g such in vestment s as stocks, option s, bond s 
and mutual fund s 
.... man aging co llectib les such as stamp s, co ins and 
book s 
.... co mpleting statements o f net worth 

Featu res 
Sp readshee ts are n't j ust ce lls tha t can ho ld num bers 

and make calcu lations. The evo luti o n of spreadshe ets 
from their fir st ap pe aran ce in 1978 has resulted in th e 
developm ent of a multitud e of features that make them 
very powe 1·ful and easy to use . 

A11to111atic Formulas. i'vlost of th e beue r sprea dshe e t 
program s offe r a menu of form ulas co mm only used in 
busine ss and finance. In stead of typing in each formula 
from mem ory, you can simpl y choose th e o ne you want 
and the formula a ppear s in the cell of your cho ice. 
Mos t programs o ffer th e fo llowing types of formula s: 
.... iv!athemati cal formula s, from sum and ab solute value 
to rounding and logar ithmi c formula s. 
.... Tri gono mell·ic formula s suc h as sine and tangent. 
.... Log ical formu las such as if, false and trne. 
.... Financial fo rmul as, such as the pre sent value of a 
series o f pa yment s or effec t of per iod ic inter est rat e . 
.... Sta1is1ical fo rm ulas such as mean , standa rd dev iat ion 
and standa rd error. 
.... Specia l fun ction s that allow you lO look up numb ers 
stor ed in table s in separate part s o f the spread she et. 

Of co ur se, you' re not limit ed 10 avai labl e formula s. 
You can build an y formu la you want. Some spread· 
she e ts even let you add your custom fo rmula to th e 
menu. so you never ha ve to type it in again. 

Absolute or Relative Cell References. Spreadsheets can 
refe r 10 a cell in two ways. By namin g the row and col· 
umn number of a ce ll, you mak e an absolute re feren ce 
w i1. Or, you can refe r 10 a ce ll by its positi on relative 
to 1he curr entl y selected cel l. For example, if you want 
to refer to a ce ll that is 21 row s up and two colum ns to 
th e left o f the sele cted ce ll, you ca n refer to it in a code 
such as R[ - 21 JC[ - 2). Formul as mad e up of relati ve 
ce ll references can be co pied from place to p lace in th e 
sp1·eadsheet while maintainin g the val idit y o f th e for· 
mul a. In the sampl e sp readsheet in Figu re 2, all the 
totals for the quarte r were ca lculat ed with th e same rel· 
ative formula: SUM( RC[-3 ]RC[ - I I). As soo n as the 
first one is ca lcu lated , all you ha ve to do is cop y the 
fo rmu la in all the oth e r ce lls to ge t the correct for mula s 
fo r the other sum s. 

'.\,!any programs gi\·e you th e freedom o f not having 
10 type in th e cell reference by "its co lumn and row 
numb er. When you want 10 enter a ref erence LO a ce ll 
in to a given cell. you can ju st poilll to th e ce ll you wam 
to refe r to and click th e mouse button. Th e cell's rel a· 
1ive refe rence is then eme red into the selec ted cell. You 
ca n even mark a ra nge of numbe rs-for adding a co l· 
umn of nu mbers , for exampl e- by d ragg ing the mou se 
cur sor across the ran ge. Th e relative ra ng e re feren ce is 
au1oma1icall y entered in lO your formula . ... 
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To satisfy your business 
needs, integrated spread· 
sheet packages off er com· 
ponents that work in 
harmony, such as a 
spreadsheet, graphics, 
word /Jrocessi11g, data· 
base 111a11agement a11d 
teleco1111111micalio11s. 
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L inking Spreadsheets. Some sp readsheet programs offer 
a gre at d ea l or powe r by allo win g th e use r to make 
lin ks betwee n seve ral spread sheets. Fo r ex amp le. a 
nu mbe r ge ne rated in o ne spr eads he et ca n be cm ercd 
a ut omat icall y into a ce ll in a seco nd sp1·ead shcec. If a 
cell value changes in the ori ginal sprea d sheet, th e ce lls 
that depe nd on thi s ce ll's value in th e seco nd sp read · 
sheet arc a utomati cal ly u pd ate d . 

.. i\lacros. ·· O nce )'OU beco me profic ien t a t us ing 
sp read shee t prog ram s. you·11 find th at ther e will be 
times when you will want to car ry out an o pe r ation that 
invoh·es em erin g a lo ng strin g o f command s. So me 
spr ead shee t p rogra ms allO\,· you to make the pr ess of 
o ne o r t\\'O key repr ese nt a lo ng strin g o f co mm a nds. 
Th ese .. macros" ca n save you a gre at dea l of t.ime. 

v\0rking with Other Programs. Spre adsheet dat a can be 
tran sported to o ther appl ica t io ns such as chart ing o r 
wo rd pro cess ing prog rams. A chart p rog ra m. for exa m· 
pie. allows yo u 10 create co lo rful bu sin ess graphi cs 
fro m th e gen erated da ta. With a ca mera, you can create 
effec tive slid es of p ie chart s and scat te1· d iagrn ms fo r 
your next slide p rese ntatio n . 

You can also use spr ead sh ee t p rog ram s to collec t cur· 
re nt stoc k market qu o tatio ns ove r th e ph one. T hese 
p rog rams link \\·ith the spr ea dshee t yo u've designed 
and aut o mat ica lly di al th e numb er o f the quo tatio n ser · 
vice . get the info rmati o n you requ ire and anal yze it 
" ·ith ro ur sp readsheet. If the sp rea dsheet model is well 
des igned. you ma y be able to spot tre nd s and act 
qu ickly 10 ma ke a p ro fit. T his ca n help you becom e 
ind e pende n t o f b ro ke rs for makin g inves tmem dec i· 
sion s, saving yo u mo ney on broke rage comm ission s an d 
givin g you gre ater co ntrol o f your investment s. 

hltegration. Som e spr eads heet s go even furth er by pro · 
vidi ng the word pr ocesso r an d chartin g cap abiliti es 
within t.he spr eadshee t itself. In thi s way, you can use 
ro ur mo del to ge t calculations . and th en , at the cl ick o f 
th e mo use b utt on , view you r data in ch art form , with · 
o ut ha, ·in g to ex it th e prog ram to start a sepa rate chart· 
ing progra m . 

T h e large r int egr ated pack ages off e1· up to five com· 
po nent s that can \\'Ork in harm o ny to sati sfy most of 
ro ur b us iness n eeds. T he co mp o nent s ar c usu ally a 
sp readshee t, gra phic s p ro gram , wor d pro cesso r, da ta· 
bas e man age r and tel eco mmuni ca t ions pac kage. An 
applicati on o f th e ir co mbin ed use might be: 
.,.. T he sp read sheet is used to an al)'Ze fin ancial da ta. 
.,.. Th e graphi cs co mp one nt chart s th e d ata fro m th e 
sp readshee t. 
.,.. Th e dat abase p rog ram tra cks I ists and creates 
repo rts th at may include data from th e sp readsheet. 
.,.. T he \\'Ord pro cessor pr e pare s letter s con ta ining 
ranges o f num be rs fro m th e sp read shee t and a chart 
th at repr esent s thi s data fro m the gra phi cs compo11cnl. 
.,.. T he te lecom mu n icati o ns co mponen t zaps the le tte r 
to an associa te . 

Protection. On ce o-ea ted. a mo del has cells in wh ich 
numb e1·s mu st be en te red. All o th er cells th at make up 
th e mode l are labe ls o r formul as and should not be 
altered. i\-los t spr ea dshee t p rog ram s offe r a pr o tect io n 
featu1·e to le t you prot ec t th e ce lls co ntainin g labels and 
formul as so the y ca n't be acc ide n tall y ch anged. A pass· 
word is requir ed to re ,·er se the prote ctio n . A protected 
d oc ument usually does n' t di spl ay ce ll di vision mark s or 
rm ,· and colum n nu mbers. Wh en a numb e r is ent ered 
in to a d ata cntr )' ce ll, pr ess ing the Enter key will take 
th e cur sor to the ne xt data entr y cell , prompting the 
use r to en ter ano th e r value o r to pr ess Ent e r to go o n 
to the nex t unpr o tec ted ce ll. 

Ready-Mades 
Yo u do n 't have 10 spen d ho ur s deve lo pin g models for 

th e dozen s of prac t ica l appl icat ions you may find for 
yo ur sprea ds heet pro gr am. T he re ar e a numb er of 
bo ok s ava ilab le " ·ith sam p le spread shee t m odel s for 
ho me and bus iness use. By e nt erin g th ese mode ls, ro u' JI 
lea rn a lot mo re abo ut how sp readsheet s work . If you 
do n't have the tim e or desir e to en ter your own 
model s, you ca n p u rchas e 1·ead y-to·u se mod els on disk 
fro m ma ny sofl\,·ar e manu fac tu r ers . Th ese mo del s can 
the n be custo mi zed for yo ur spec ific nee d s. 

Befo re he bo ught h is Ami ga, Mr. Luciano th o ught a 
sp rea dshee t ,,.as so methin g yo u put on a be d. No w he 
speaks o f his b usin ess as hav ing two stages- before and 
after spr ea dsheet s. 

A ddress all aut hor corres/w1u/p11rP to Vahr G11zeli111ia11 at ED· 
UCO,\JP Co111p11tn SP11Jices, 2 139 Newcastlr Ave., Cardiff by 
the Sea, 0\ 92007 . 



Introducing 

Amiga Draw™! 
A Drafting and Design Tool for the Commodore Amiga ™ 

Aegis Development, In c. brings 
cr eat ivity to your fing ertips! Us e 
Amiga Draw to create accurate and 
deta iled drawings of anything your 
mind can imagine and then transf er 
those images to plotters , pr inter s, and 
ot her ou tput devices. Amiga Draw 
was designed specifically for the Amiga 
and takes advantage of all the uniqu e 
and powe rful graphics capabili ties that 
make this computer so special. You 
can work on severa l drawings at the 
sa me time using diff erent wind ows. 
You may zoo m in on an image, o r 
open a new window to observe detail 
wh ile keepin g the overall view of th e 
drawing. Accuracy fo r th e drawin g is 
within + / ,2,000 ,000,000 poi nts! Flex, 
ible? Sur e! Mark an image and sto re it 
, or delete it, scale it , rotate it, what , 
ever! Amiga Draw puts you in charge. 

Amiga Draw also supp o rts layer, 
Circle 12 on Reader Service card. 

ing of a drawing- You may break up 
a drawing into various co mpone nts 
allow ing all or se lected p ieces of the 
layers to appea r. A ho use plan can be 
b roken into electrical , plumbin g, and 
structural layers . The layers can appear 
in different colors , overriding the 
co lors of th e individual grap hic ele, 
ments. 

Mouse, Keyboard, or Tabl et input 
with pull down menu s is pro vided. 
Amiga Draw allows you to set th e 
physical sca le for the output device, 
and create scaled drawings for architec, 
ture, engineering, and cha rt s. Plotting 
can occur in background m ode allow, 
ing you to keep workin g o n ano ther 
drawin g. Plott ers fro m HP, Eps o n , 
Co mr ex, and oth ers are supp o rted. 

Mistakes? Accidenta l deletion can 
be reversed using the UNDO function. 
Expand your creativity by passing your 

Amiga Draw image into a paint 
sys tem to add flare and so lid image 
fills. 

So, if you'r e serious about your 
Commodore co mputer , don't you 
think you owe it to your self to get the 
most out of it? With Amiga Draw, 
your investment can last a lifetim e! 

P.S . Don't let your friends use 
Amiga Draw, you ' ll never get you r 
computer back if yo u do! 

For th e dealer nearest you, call 
1,2 13,3 06,0 735 

Aegis Develop ment , Inc. 
2210 Wilshire Blvd . Suite 2 77 
Santa Monica , CA 90403 
AmliP l">r.1w 1~ .a u>Jc:m:u!.. uf AtY1:) Or,t'lormC'nl 
Am,i.ta l$ a tu J,nu ,L. ,1f CummuJurC' C.imj'IUll't 

Er'>',n l) .11t-a.Jcmarl u( E~ Am<r1~-a 
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Digital Imagery 
By Matt hew Leeds 

Digital image processing is a rapidly 
growing field with virtually unlimited 
appl ications. The A miga and a digitizer 
will bring this new technology within 
the reach of businesses, art studios, 
schools and even homes. 

You sec d igiti zed ima ges all around )'OU today. \ los t 
o f the time . you don't e, ·e n recognize them a uch. 
\ lany of th e photographs in nc,,·spapers are delivered 
b)" new agcnc ic ove r a telephone line us ing a digi t iz· 
ing scanne r, a nd then recons titu ted on the receivi ng 
end. II" you\ ·e pur cha ed a tclc ,·ision in the la~t year, 
you m ight ha, ·e a digital set. The e technolog ical ly 
ad\'an ccd entertainment ccnt c rs offer dig ital stereo 
soun d, the ab ilit )' to zoo m an image on the screen and 
spl it-screen optio ns, allowi ng you to watc h two pro · 
g1·ams at the same t ime. Dig ita l image recog nition is 
used in manufacturing. process co n trol , astronomr, 
medi ca l X-rar analysis and canog raph y. 

Until a few yea rs ago, di gital image process ing was 
very expens ive. Eq ui pment started at S30,000. In fact, 
there were no systems available for pe r onal comp uter 
ullli l ma nufact urers were able 10 ut ilize new tcchnolo· 
gic~ 10 allo\\" medium -reso lut ion systems at mode rate 
p rices. Low-end systems now start at S250, and goo d 
high -end ystcms arc below S I 0,000 . 

These falling pr ices can be anributed panlv to the 
increa eel use of grap hic in business. Exccu1i, ·e~ are 
using mo re compu ter·ge ncratccl and/or compu ter· 
c nh ;111ced image s i11 th eir prc scn1a1ions, and thC)' arc 
looki ng for cost-effect ive mcam of producing them. 
\l a ny arc sti ll go ing to prof essio nal co mput e r grap hi cs 
supp liers. but larger companies ha, ·e started br inging 
their pr oduc tion in-house. T h is has several benefits: 
fa tcr turn around t imes, more co nt ro l over th e fin· 
ished ima ge, sec ur ity of se m iiin : data and bcucr cost 
cont rols. • 

Amiga i\hrld ./] 



!111ages i11 digital form 
ca11 be 111ani/J1iiated in 
ways that traditional im­
age-creatio11 techniques 
are unable to duplicate, 
therPb)' saving hours of 
reprtitiue and costly 
/abor. 
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Th e use of dig itizing equ ipm en t a llows encl user LO 

input artll'o r k from a variety of so ur ces, and then mod­
ify or en hance it. Images in d igital form can be ma nipu· 
latccl in ll'ar s that trad itiona l image -crea tion techniqu es are 
un ab le LO dup lica te. thereb y saYing hour s of re petitive 
and cost!)' labor. 

Digita llr-crea ted images are be ing see n mor e and 
more . Se,·eral recent science fict ion movi es have used 
cligitally·c reatecl imagery: Dune, 2010, Blade Runn er and 
The Last Sta,Jighter. Te lev ision commer cia ls ar e also 
u ing digi tal imag es to sell produ cts. T he premier 
exa mpl e o f th is ll'as the com mer cia l for the Ca n ned 
Food Informat ion Counc il tha t ran during th e 1985 
Super Bowl. It featured a com puter-generated femal e 
robot mo, ·in g and spea king "·ith hu man- like smoo th­
ness. Othe r exam ples include th e op e nin g to a PBS spe· 
c ia l o n Vietn am and mos t aut o mob ile ads. 

The Techn ology of Video 
Holl'e ,·er, there is a difference between images ere · 

atecl by a computer and tho se c1·eated ll'ith a video cam­
era. Th e proces s of convert in g images crea ted "·ith a 
Yicleo ca me ra o r o ther , ·icleo sour ce to some thi ng a 
co mputer can utili ze is called digiti zing. To under stand 
\\'hy ,,·e need to co nvert from a video so ur ce. we first 
need LO unde1·stand the unclerl r ing techn o logy o f ,·ideo . 

All ,·icleo u eel in the Un ited Sta tes conform s to a se t 
of sta ndard s calle d RS-170 >ITSC. Th ere are oth e r stan ­
dard s used else "·here in th e \\'Orld (e.g., PAL and 
SEC.A.:-.!). but ll'e ll'ill confi n e our discu ssion to >ITSC. 

Ju st about a ll com puter s toda y use a vide o d isp lay 
ca lled a ca thode ra y tube. o r CRT. ~lost CRTs use a 
techn ology called raster sca n LO produc e an imag e. All 
CRTs co ntain at least o ne electron gun. u eel to "pa int'' 
th e image o n the inside of th e glass face of the CRT. 
\lon oc h rome di splays use only o ne gun. and co lo r di s-

pla y use three. The electron bea m is dire cted b) ' the 
di p lay cont ro ller in the com put e r. 

Imagine your se lf holding a can o r spr ay paint , and 
srand in g in front o f a bla nk wall. Sta ni ng in the upper­
lel't corne r. yo u beg in to paint a straight lin e to\\·arcls 
th e right. To make th e paim 1hicke1· an d the im age 
bri ght er. you pre ss har de r on the nozzle. Wh en you get 
to the edge of the ' "a ll. stop pr ess ing th e nozz le and 
move you r a rm back to th e lef t s ide o f th e ll'all. Stan 
paintin g ju t belo"· the line ll'here )'OU start ed. Keep 
pa inting until )'OU have pai n ted 262' 1, line . Thi s is one 
field of th e di spla y. >10\,· go back to th e to p. There's a 
gap betll'een eac h line. Fill in each gap . o ne at a time. 
Thi i th e seco nd field of th e display. an d it com p letes 
o ne frame. Do n't fo rge t yo u have to comp lete each 
field in '/,., of a seco nd. Also . your paint fades in less 
than '/, a cco nd. so don't to p painting. T his is ho,, · a 
mo noc hrom e mo nit o r works. For co lo r. get t\\'O friend 
with d ifferent co lo r 10 help you paint. Try not to tan­
gle your arm . 

That i the esse nce of raster-scan tech nology. T he 
paint sp ra y i the e lec tron beam. the ll'a ll is the ins ide 
of the CRT and you a re th e displar co ntroller. T he 
NT SC standard uses 262 '1, line in eac h fie ld. By int er ­
lacing two fiel ds, it i poss ible LO create a reso luti on of 
525 line s on the screen. Fo r h igher reso luti o n, ll'e 
requir e a differ en t techno logy. 

Th e NT C signal com bin es the info rm ation for the 
thr ee co lo rs in a sin gle signal. B)' sepa rati ng the se i11to 
thr ee. and se ndin g th em incliviclua ll)', we can increase 
the reso lu tio n signifi ca ntl y. Thi s se parated information 
is calle d RGB. aft er the reel. gree n and b lue s ignals that 
are its com pone nt . 

All of thi s in fo rmat io n is se nt to the C RT in anal og 
form (i.e ., as a voltage level tha t var ies depend in g o n 
the br igh tness of th e image an d in sync with the hori ­
zo n tal and ,·enical sca nnin g pul ses). These p ulses a re 
se nt eac h time the ra ster fini hes a horizon tal 0 1· ,·en i­
ca l sca n. and 1her tell the elec tron gun to tun1 off until 
it return s 10 th e lef t edge of th e scree n and mo\'es 
clow n o ne sca n line (fo r ho rizo ntal ) or to th e to p of the 
screen (for , ·en ical). The screen is compose d of ph os · 
phor tha t glo \\' " ·hen tru ck by the elec tron beam . 
Each po int of light i called a pix el. 0 1· p ictur e e lement. 
Th e intcn sit)' of the beam con trols the brightne s of 
eac h pixel. 

T he d i plar con troller co n, ·crt the bit-m appe d di s­
pla y of rour co mp ut er int o an ana log signa l tha t you1· 
T\ " o r monitor can displar. Holl'e ,·cr. it canno t con ,·cn 
an ana log signal back int o a bi t map . T h is is why ) 'OU 

need a digitizer (a lso k11oll'11 as a "fram e grabbe 1·"). 

An ot he r name for a digi t ize r is an ana log -to -cligi tal 
con\'C rte r. becau se it con ,·ens the ana log ,·ideo igna l to 

a d igi ta l ignal. T he ana log signal is a \\'a,·e \\'ith highs 
and lo ,\'s. Th e con\'e rt er loo k at. or ample . th e ana­
log sign al. and if it is a t a hi gh. it ccs th at a an "on" 
b it. If it is at a lo\\'. it sees that as an "off' bi t. Sam plin g 
0 111)· for hi gh o r lo" · ll'ill re sult in o nly a black-a nd ­
ll'h ite image. For mo re co lo rs o r a grar sca le . you need 
to sam pl e the sa me p ixel seve ral tim e \\'ith a gr adu ated 
th rc ·I10ld. Each graduat ed lc,·cl corrc po nd s LO a co lor 
o r gra y scale in the fina l image. Th e th resho ld le,·e l 
sho uld be a(\justab le throu gh e ith er hardwa re o r sof t· 



ware. Thi s samplin g goes on al a very fasl rate. To sam· 
pie enough in fo rm atio n fo r a screen wiLh a reso luLio n 
o f 640 x 400 pixels in b lack and white would require 
256,000 sample s in 1

/ 00 of a seco nd. To sLOre lhi s ima ge 
would req uir e 32 K of RAM. If you wanted to capture a 
16-color ima ge, you would nee d I 28K RAi'vl. The b it 
sampl es are usuall y stor ed in a malri x, wilh each screen 
line of the image in one row o f Lhc malri x an d th e 
samp led bit s in th e co lumn s. 

There are several tradeoffs evident here. To gel 
hi gher rcso lu Lion require s a higher samplin g rate. Thi s 
requir es mor e RAM in which to swrc th e informati on 
and a system Lhal can di spl ay that reso lULion. The same 
tradeoff occ ur s as you add mo re co lo rs LO th e imag e. At 
a resolution of 640 x 400 pixel s, bl ack and white need s 
32K RAM, four co lor needs 64K RAM, and 16 color 
need s I 28K RAM. Th at's for one imag e. Imagine trying 
LO digiLize and sLOre a one-hour film on di sk a l 24 
fram es per seco nd. Think o f il. A 16-color movie would 
require I 28K x 24 fram es x 60 seco nd s x 60 min­
utes. Tha t's over 11 gigabytes of memo ry! 

Th ere are ot her con sideration s. Nol o nl y doe s the 
digital co nven e r need to ca lcul ate a brighLness leve l for 
eac h p ixe l, it also mu sl assign a coo rdinat e for each 
pix el. This in formation is then passed to th e comput er. 
T he re are limit s to how fast th e informalion can be 
tran sferred. If the digital converter does not ha ve its 
own RAM in whi ch LO sLOre the memor y map, it is usu· 
ally not poss ible lo co nvert a video ima ge in one sca n . 
By using success ive sca ns, and sampling different sec­
tions of the image in eac h sca n, it is po ssible LO transfer 
in formalion al a rate the co mput er can hand le. Thi s 
could re sult in a smeared ima ge clue lo chang es from 
scan to sca n . So me slow scan system s ma y Lake as long 
as a minut e LO digiti ze an ima ge. 

For ma ny app lication s, you may want LO use the co m­
puter as a so ur ce of graphic s LO co mbin e with video . 
Althou gh it is possib le LO di giti ze a fram e, ad d your 
graphics to th e image and the n record it back to tap e, 
lhi s has m any limitati ons. lL will on ly work wilh still 
images, th e reso lution ma y be lowe red. and it will be 
diffi cult LO co mbin e graphics with pr eex istin g vide o­
tap e. The simple answer to thi s prob lem is to overla y 
the compu ter-gener alecl ima ge on to th e video image in 
rea l-time. T hi s requir es hardwar e that has ge n-lockin g 
capabili ty. 

Vide o signals req uir e co mple x timi ng and synchro ­
nizing. H ori zont al drive , verti cal dri ve, burst flag, sub­
car rier, color fram e ID pul se and blanking are some o f 
the signal s. Ever y vide o so ur ce has its own ge nerator 
for these signal s, and Lo comb in e two video sour ces, Lhe 
timin g mu st be " locked" tog e Lher. If th e two source s are 
not " in sync," you co uld have one sou rce tr ying LO start 
a ra ster sca n at the LOp of lhe scre en while the olher is 
already halfway clown. With two signals tr ying fo r co n­
trol of th e elec tro n beam, the display co nt roller would 
devel op schi zo phr eni a. Thi s lockin g is usua lly accom­
pli shed by usin g a sync or ge n-lock gene rator. You mu st 
also hav e a gen-lock input on your vide o equipment. 

W ith the proper softwa re and a gen-locked digitizer , 
you can perfor m dissolves, wipes, ove rlays, blackout s, 
fade s and a vari e ly o f other spec ial effec ts. Using sev-

era ! video dec ks, it would be poss ible LO create a co m­
puter -co ntr o lled video-edi ting system. 

Digitizing Systems 
Over the last 18 month s, seve ra l manufacturc1 ·s have 

released digitizing hard ware for a variety of mac hines. 
All of th ese system s includ e some software, and a few 
offe r h igh-leve l app lica t ions packages . The most int er· 
csting di scove ry l made af te r look ing al all th ese sys· 
tcms was that pri ces ai·e falling dramat ica lly at Lhe same 
tim e th at capabilit y is expanding. 

The1·e are several systems ava ilabl e for the Commo­
do1·c 64. T he Digi-Cam from Ca rclco is a combi ned 
black-a nd -whit e video camera and di gitizer. Sof tware is 
included to enhan ce 01· p ri m the image and transmi t it 
ove r a mod em . Comput e reyes from Digit al Vision is a 
hardware/software pa ckag e with three scanni ng modes. 
(Th ere is also a ver sion o f Computereyes fo r the Apple 
II famil y.) The MicronEye from Micron Techno logy 
uses an Opt icRAM came ra and an ime rfa ce boa rd. Soft· 
ware is include d to save and display black -and-white or 
gray·sca le images and p1·int Lhem with Epson /Gemini 
pr inter s. 

Koala Technologie s has a produ ct for the Mac intos h 
ca lled Macv ision. Th is is a hardwa re/sof tware system 
that au aches to any vide o sou rce and creates a gray­
sca lc ima ge in five secon ds. Th e Th unclerScan from 
Thundcrware is a n unu sua l dev ice tha t attac hes LO th e 
Macintosh print er. It repla ces th e r ibbon an d uses Lhc 
printer LO slowly advance a doc um en t or a n wo1·k 
through the platen as it scans th e image . 

T he most so phi sticate d applicat ions for microco mpu · 
ters arc curr entl y runnin g on IBM PCs. Im ag ing Tech­
nology offers a full lin e of im age-process ing hardware 
and so flwa1·e. T hei1· PC Vision Frame Grabber offers 
256-level gray-sca le, or I 6 milli on pseudocolors. It also 
ha s full gen- locki ng ca pabili ty LO a var ie ty o f vide o 
so ur ces. Choru s Da ta System s also has a pro fess iona l­
levc l system for ima ge dig itizing, ca lled th e PC-Eye 

For many applications, 
)'OU may want to use the 
com/mter as a source of 
graphics to combine with 
video. 

.... 
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YOU'VE ALWAYS HAD 
NOW YOU CAN HAVE AN 

Amigo's 4,096 colors give 
your business graphics a 
v1s1ble odvonroge. 

Amigo's 4 channels or srereo 
give you o sound odvonroge. 

Learning on Amigo is higher 
educorion. 

- Amigo is a 1rodemor1c or Commodore-Am igo , Inc • Mocimosh is a 1rodemark lice nsed 10 App le Computer, Inc . s IBM is a registered trade marl< or International Business Machines . Inc 
® la 'us is a registered trademark of lotus Development Corporo 11on • dBose is o reg isrered trademark of AShtan-Tate. Inc C 1985. Commodore Electronics limi ted 



\ LOT OF COMPETITION. 
JNFAIR ADVANTAGE. 

Nngo mol<eS telecommuniea· 
11ons fast. easy and cotorfut 

Nobody ever said it was going to be 
easy. But it just got easier. Now, there's 
Amiga '.M The first and only computer 
to give you a creative edge. 

Amigo makes you look better, 
sound better, work faster and more 
productively. It can be your number 
cruncher, filing system, audio-visual 
department, graphic designer, print 
shop and faithful workhorse. 

You can't buy a personal computer 
at any price that has all of Amigo's 
features. Nor can you find one thars 
easier to use. Amigo lets you point at 
symbols instead of learning compli­
cated commands. 

Amigo is friendlY, but irs a power­
house, too. It has twice the memory of 
Macintosh™ or IBM® PC It costs less 
than either of them and can do every­
thing they can do, better, because 
Amigo is more creative. 

No other personal computer gives 
you over 4,000 colors, stereo sound 
and incredible dimension. Imagine 
the advantage of preparing business 
presentations with color graphics 
and sophisticated animation right on 
your computer. 

Need to make creative use of your 
time? Amigo can do as many as four 
or five things at once in separate w in­
dows on the screen. Not just display 
them. Work on them. No other per­
sonal computer can. 

Amigo will print the cover memo 
while you're working on a spread­
sheet. And there's probably enough 
power left over to receive a phone 
message or a stock quote over a 
modem at the same time. 

Amigo is IBM-compatible, too. A 
simple piece of software teaches 
Amigo to emulate the IBM operating 
system, so you can run most IBM pro­
grams. You'll have instant access to 
the largest library of business soft­
ware in the world, including favorites 
like Lotus® 1,2,3 and dBase~ 

And since Amigo is the last com­
puter you'll want to buY, it was only 
fair to make it endlessly expandable 
and ada ptab le. You can plug in print­
ers (almost any kind), joysticks, your 
video recorder, video camera, 
modems, musical keyboards, draw­
ing pads, extra disk drives. You can 
even expand the memory to a whop­
ping 8 megabytes. 

Amigo will talk to you, read back 
wha t you write, answer your phone 
and compose music like a profes­
sional synthesizer. It can add new 
creativity to your life and bring new 
life to everything you create. 

See an Authorized Amigo Dealer 
near you. Now that Amigo is here, 
the question isn't whether you can 
afford a computer, it is whether you 

can afford to wa it. 

Amigo by Commodore 

/f 
AMIGA GIVES YOU A CREATIVE EDGE. 
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nu, addition of visual 
imngn cn11 make the dif 
fe rence between just an· 
other report and a 
ro111/1lete /1rese11/atio11. 
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Video Capt ur e Board. It ha s reso luti on up to 640 x 
5 12 in b lack and whi 1e. and i1 is supported by severa l 
applicatio ns packages. 

Fo r th ose S)'Slcms tha t do 110 1 have ge n-locking capa· 
bilit}"-1herc arc severa l manufacture rs offe rin g stan d · 
a lone devi ce for overlaying co mputer-generated g1·ap h· 
ic and video. Valian1 l.~l.C. mark ets th e Telecomp 
1000. Thi s mixes any 1wo TSC video sour ce and out · 
put s a single s igna l in NT SC video, or RF-modulat ed 
fo 1· d isplay on a te levis io n set. 

An Amiga Digitizer 
A dig itize r for th e Am iga ha s bee n d eve loped by an 

Oak land, Ca lifornia co mp any ca lled A-Squared. (And y 
Warh o l used thi s dig itize r to "pa int '' Deborah Harr y's 
ponrai1 at the Am iga's debut at Lincoln Ce nt er.) It 
plu gs into th e ex pansio n bus and ha s a n option al ex ter· 
nal powc 1· supply. You cou ld plu g in more 1han one 
digitizer and do d isso lves, wipes and o th er effec ts from 
one sour ce lO the o th er. Input from a ny com pos ite 
video ou rce-c am era, computer, laser- di sk pla yer or 
VCR is accepta ble. The re is also a n RGB input. 

Th e digi1izer is capable of sto rin g an image with 
e ight leve ls of gray, in 320 x 200 resol llli o n. T he re arc 
plans 10 all ow for th e ca pture of a 32-co lo r image, an d 
the1·e's also talk of sof twa re to allow for 640 x 400 in 
16 colors. A-Squar ed pla ns LO re lease a series o f pro· 
gra mmer's tool s to ease th e crea tio n of a ppli ca tions 
softwa re. T hese will include dri vers fo r th e hard ware, 
ove rlay and fa lsc·co lor ro utin es, mov ing wind ows, 
grap hics overla ys and ful l file stru ctu re information . 
The1·e will al so be rou tin es for captur ing a set of 
ima ges ove r tim e. 

Th e de sig n of th e Am iga digiti zer is uniq ue. It co n· 
1ains no o n-boa rd RAM, and yet it ca n d igitize in rea l· 
tim e. T hi s is in part du e to th e sp ee d of th e Am iga' s 
m icroprocessor. wh ich run s at exact ly twice the fre· 
quency of sta nd ard video signa ls. Since the bit map is 
store d in RA~I in the Amiga, it is possi ble LO capt m e 
mo re th11n one image at a tim e. ln fact. you are limit ed 
on lr by the amo unt of RA~I and th e s ize of the im age 
you are gr abbing. It is poss ible to store about o ne sec· 
ond of rcal·timc image s a nd view them in seque nce. It 
is a lso p o iblc lO ca pture images usin g a tim e-lapse 
tech ni que. 

The Amiga di gitizer wor ks by sa mpling a vide o fie ld 
e,·e1")' '/.,, of a seco nd. It th en conve rt th e analog signa l 
10 a bit map, ca lled a bit plane. It takes thr ee fields LO 

give eno ugh information for an eight-level gray·sca le. 
F.ach pi xe l is co nt ro lled b y thr ee bi ts, o ne from eac h bit 
plane. Thi s wou ld req uir e 'l,., o f a seco nd to co mpl ete 
1he th ree sca ns necessa ry fo r an image, but the so ftware 
retai ns th e ex isting bit plan es and upda tes eac h one as 
the scan is comp leted . o n scree n and in real-time. If a 
bit chan ges. the gra y sca le fo r that pix el chan ges. 

The so ftware in cluded with the digiti zer stores in for· 
mat ion in a file format th a t is co mp at ible with th e 
Grap hicra ft pa in t pr og ram from Amiga. Thi s forma t 

cou ld become a standard . with all o the 1· software dcvcl· 
opcr s crea ting appl icat io ns u ing it. It takes 24K 10 
st0 rc one dig itized screen. so you can fit o,·er 30 o n a 
single d i k. 

The Amiga dig itizer is due ou t in Oct. '85; the price, 
th oug h not yet offic ial. will be around S200-S250. 
Than ks 10 i1s open a rch itecture, A-Squared was able to 
use the r\m iga's unique hardwa re capab ilit ies and pro· 
du cc a produc t with professio nal fea tur es unheard-of in 
its pr ice range. 

Unlim ited App licat ions 
A-Squa red is look ing at seve ral appli cations for the 

Amiga d igi1izer. One area o f interest is th e crea tion of 
co lo r scparn tio ns fo r silk scree n, T-shirt and othe r 
medium-resolut ion p rint ers. The systems now in use 
cos t over $20.000 . 

T herm al Sllldie s using an in frared ca mera arc usef ul 
diagn o tic wo ls in sports med icine. Injured jo ints show 
u p hotte r th an the surrounding t issue. An Am iga, digi· 
tizer and th ermal camer a wou ld br ing the cost down to 
a level that a small clinic co uld afford. 

Other use s for dig ital image proces sing are limit ed 
on ly b)' your imagination and your po cketbook . Th e 
addition of visual ima ges to a business repo rt can make 
1he difference between ju st anothe r report and a com ­
plete p resenta tio n. Visual databases can be used for 
im·ent ory-con tro l purposes, a llow ing an o pera to r to vis· 
ually match a sto ck item with o u t knowing its pa rt num· 
ber. Pans supplier s co uld offe r electroni c cata logs of 
th eir produ cts . on d isk with an integra ted o rd erin g 
ap pli cat ion. Updates co uld be eas ily ad d ed witho ut the 
cost of reprint ing a pa per catalog . I n fact, th ey co uld be 
se n t ove r the te lep ho ne lines via mo dem. 

Real-estate list ings co uld be 11vailable on- lin e an d 
include picwrcs of the properties . Lo t size, floor sp ace , 
age and co ndition of each build ing could be listed, as 
well as inf ormation o n curr ent loan costs and compara· 
blc s. Financial calcu lat ions on monthl y pa yment s, pr o p · 
crty taxes, insurance an d clos in g cos ts co uld be ad ded 
LO a pr intout of the pro perty for pro spec tive buyer to 
study at the ir le isu re. 

Securi t)' and law enforcement personnel co uld mai n· 
ta in an image database of faces along with pe rsonnel 
reco rds. Sig natur es co uld be added to the file and corn· 
pared using sof tware. It"s hard enough to forge a signa· 
lllrc. let alone a face. 

~led ical records co uld include X-rays, soni gr am , cell 
slides or o ther visua l info rma tion. In the lo ng run, it 
might be poss ib le to create a stan dard for th e storing 
and retr ieving of med ical data. This wou ld a llow for a 
uni vers al medica l Eprom ca rd co n tain ing all of a n indi · 
vidual's I ifct i me mecl ical records. 

Th e re are o ther medi cal applications. Using a var iety 
of image-manipu lat io n functions known as radiometric 
o/1eratio11s, it is poss ible to en hance th e usef uln ess of a n 
ima ge. Co111ra st s1rc1ching is used whe n all of the pixe l 
brightness values in an image fa ll into a small range. By 
taki ng th e lightc t values and redefining the m as whi te 
and the darkest values as b lack, and linearl y vary ing the 
midvaluc . it i poss ible to increase the usea b le in for· 
ma t ion i 11 an i magc. 

Anot her function is density slicing. By selec ting pixel 
values that fall within a specifi c rang e, it is poss ible to 



elect certain detail within an image a nd highl ight 
th em. This proces s i of ten aided by the u c of pse11do­
color J1roce.ui11g, whi ch invo lves ass ignin g co lo rs to ranges 
of p ixel values. Yo u've see n thi s in p icture s taken from 
the Lr\'.\JDSAT sa tellites. 

So me ad diti o nal tec hni ques includ e spatial o/1eratio11s. 
Spa tial text ure. reg istra tio n proce dur es, fil ter ing and 
fea tur e ex tract ion are so me o f the o per atio ns th at arc 
u ed in image pro cess ing o f CAT sca n res ult s, st ructu ral 
X rnys . the rm al anal ysis, no ndes tru ct ive testing , ast 1·on ­
um y and geop h )'Sics. 

There are a tremendous number of o tJ1er appli ca­
t ion s: in te rio r des ign, co mputer -aided des ign a nd man ­
u fact ur e. robo t vision , vide o pos t produc tio n, spo rts 
tr a ini ng. gra ph ic an s, co mpu ter simulati o n , mot io n 
stud y, elec tron ic art. an ima tio n and hund r eds of edu ca­
tional po ssib iliti es. 

Ho me uses also co me to mind . Mo re and mo re fami ­
lies ar c using video ca meras instead o f Sup er 8. A di gi­
tizer would allow fo1· the crea tion o f e ithe r a disk- based 
picture alb um o r ha rdcopy still image s. With th e co m ­
ing of C:D-ROM-ba~ed encyclo p ed ias. a digiti ze r cou ld 
be used to includ e diagr ams and pi ctu res in school 
reports and homework assignmen ts. Children co uld 
color in digiti zed images of th ei r favo ri te Sa turd ay 
mo rnin g ca rtoo n characte rs. MTV fans cou ld crea te 
th ei r own pos ters of ro ck star s. 

Bright Futu re 
Th e future of digital image process ing is br ight. 

Impro veme nts in image re so lut io n will co ntinu e at an 
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acce le rated pace a the cos t o f memor y fa lls. ophis ti· 
ca ted data-compre ssion softwa re ma y deuea e th e 
nee ded RAl'l·I to sto re an image and allow d igi tall y 
sto red ima ges to approach the reso luti o n of taped 
image s at a co t th at busi nesses can affo rd. 

Link ed to a lase r p1·int er, image p rocesso r will co m­
bine man y of the fun ctions of th e o ffice ph o toco p ier, 
fax mac hin e and gi-aphi c work station. Co nne cted to a 
video projec tor. th ey will replace me 35111111 slide pro­

jector in bus in ess p resentat ions. T he addi tion of o ptical 
chara cter recog niti o n ca pab ili ty will crea te a system 
mat ca n int eractively learn new fo nt s. read a p r int ed 
page and convert it to an ASC II file. 

As mo re peo ple pu rchase digiti ze rs. mo re so ftware 
ap pli ca tio ns will be created by third-part y deve lope 1·s. 
Edu ca t io n. grap hi c art s, manufac turin g and bu sin ess 
will a ll benefi t from th e use of digi ta l image 
techn o logy. 

As a gra phi cs work stat ion. th e Amiga shoul d be at 
the fo re front of low-co t commercia l and co nsum er 
appli ca tion s of image pro cess ing. Th e potent ial of the 
Ami ga with A-Squared's dig itize r in the gra phi cs/video 
marke ts shou ld g ive th e Amig a a tremend o us boo st. 

Address all author correspondmu to Matthew Leeds, PO Box 
2 1062 7. San Fra11risco, CA 9·1121. 

SOUNDS GOOD TO US . .. 

THANKS COMMODORE-AMIGA™!! 
EVERYWARE", pro ducers of MUSICRAl'T", the quality music program for the: nc:w Amiga'" Computer, would like 10 take this op portunity 
to congr:ttul:ue Commodore and the team :11 Amiga for a job well done. 

To find ou1 more about our producu (or tht: Am1.)t;., nu out 1hc form hclow For .a chan c:r ,u~ ·riptl on tu our nC\\\l,:ncr . enclo>e Sil on l .S (S IR OU foreig n). You will lam ::1bou1 wund 
;:mll gnph1t., up~ :and trick, plw., :ill the bte brnkinjt nc\\, :about the Amig:a. Hl'RRY :and rake :id, ;m12i,:.c-or 1hb ,mruc.Juc..1.of') offer 

Name 

Address 

r, Mu,it.nft 

Mu,krJfa Alhum, 

[' .\IID I C'.omruller Sorrw~c 

fl (ttO x 200 GnphiC' !'ty"'1cm 

r ~cw~eucr 
r ()1hcr ________ __ _______ _ 

City State Zip ----- - -----

EVERYW ARE , INC . • Sound & Graphic Software • P.O. Box 34 18 • orthri dgc. CA. • 9 1323 
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Earth will be destroyed in 12 minutes 
to make way fur a hyperspace bypass. 

Should you hitchhike into the next galaxy? 
Or stay and drink beer? 

Simply slip the disk in your computer and suddenly you 
are Arthur Dent, the dubious hero of THE HITCHHIKER'S 
GUIDE TO THE GALAXY™ a side-
splitting masterwork of interactive 
fiction by novelist Douglas 
Adams and Infocom's Steve 
Meretzky. And every deci­
sion you make will shape 
the story's outcome. Sup­
pose for instance you 
decide to linger in the 
pub. You simply type, 
in plain English: 
>DRINK THE BEER 

And the story 
responds: 

YOU GET 
D1~UNK AND 

HAl,JE A TERR IF IC 
TIME FOR TWELl.JE MIN­

UTES t ARE THE LI FE 
AND SOUL OF THE PUB t 

. TELL SOME REALLY 
TERRIFIC STORIES, MAKE 

El,JERYONE LAUGH A LDT, 
AND THEY ALL CLAP YOU ON THE BACK 

AND TELL YOU WHAT A GREAT CHAP YOU 
ARE AND THEN THE EARTH GETS UND(PECT­
EDLY DEMOLISHED, YOU WAKE UP WITH A 
HANGOl.JER THAT LASTS FOR ALL ETERNITY, 
YOU HAl,JE DI ED, 

Suppose, 
on the other 
hand, you decide to: 

>E>< IT THE 1,1 I LLAGE PUB THEN GO NORTH 
In that case you'll be off on the most mind­

bogglingly hilarious adventure any earthling 
ever had. 

- ~~···_· --



You communicate-and the story 
responds-in full sentences. Which 
meansthatateveryturn,you 
have literally thousands of alter­
natives. So if you decide it might 
be wise, for instance, to wrap 
a towel around your head, you 
just say so: 
>WRAP THE TOWEL AROUND MY HEAD 

And the story responds: 
THE RAt.JENOUS BUGBLATTER BEAST OF TRAAL 
I S COMPLETELY BEWILDERED. IT I S SO DIM 
I T TH INKS IF YOU CAN ' T SEE IT t IT CAN ' T 
SEE YOU. 

But be careful about what you say. Or one 
moment you might be strapped down, forced 
to endure a reacting of the third worst poetry in the 
galaxy; the next you could be hurtling tlu·ough 
space with Marvin the Paranoid Android aboard 
a stolen spaceship. 

And simply staying alive from one zany 
situation to the next will require every proton 
of puzzle solving prowess your mere mortal mind 
can muster. Even simple tasks can put you at 
wit's end: 
>OPEN THE DOOR 

And the story responds: 

THE DOOR EXPLAINSt IN A HAUGHTY 
TDNEt THAT THE ROOM I S OCCUPIED BY A 
SUPER-I NTELLIGENT ROBOT AND THAT 
LESSER BEINGS (BY WHICH IT MEANS YOU) 
ARE NOT TD BE ADMITTED. 11SHOW ME SOME 
TINY EXAMPLE OF YOUR INTELLIGENCEt II 

IT SAYSt 11AND MAYBEt JUST MAYBE I MIGHT 
RECONSIDER. II 

Other interactil'e science fiction stories from lnfocom include 
PLANETFALL;· in which you're stranded on a mysterious deserted 
world. STARCROSs;· a puzzling challenge issued eons ago and light­
years away. SUSPENDED,N the race to stabilize an entire r.lanet's 
life support systems. And A MIND FOREVER \"OYAGING." 
a radically new work of se1ious ~cience fiction in which you explore 
the future of mankind. 
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But don't panic. You'll be accompanied 
every light-year of the way by your trusty 
Hitchhiker's Guide, which you can always 
depend on for up-to-the-nanosecond 
information. Well, almost always: 
>CONSULT THE HITCHHI KER ' S GUIDE 

ABOUT THE MOLECULAR HYPERWAt.JE 
PINCER 

And the story responds: 
SORRYt THATPORTIDNOFOURSUB- ETHA 
DATABASEWASACCIDENTALLY DELETEDL AST 
NI GHT DURING A WILD OFFI CE PARTY. 

So put down that beer, take that towel off your 
head, open the door, hitchhike down to yotff local 
software store today and pick up THE HITCH­
HIKER'S GUIDE TO THE GALAXY. Before they 
put that bypass in. 

Still not convinced? 'Iry our Sampler Disk 
which includes portions of four different types of 
stories for a paltry $7. 95. If it doesn't get you 
hooked on the addictive pleasures oflnfocom, 
return it for a full refund. If it does, you can apply 
the price toward any Infocom story. You can't lose! 

1n111acal\ 
For more information call I- 00-262-6868. 
Or write tousatl25 CambddgePark Dr., 
Cambridge, MA 02140. 

~ 1985 lnfoc:om, lnc. THE HITCHHIKERSGUIDE TO THE GALAXY is atndemarkol Douglas Adams. 
PL~NETFALL, SfARCROSS,SUSPE1'DEDand A MIND FOREVER VOtAGl1'G atttrademarbol lWOCO}I, Inc. 
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Music by MIDI: The Marriage of 
Talent and Technology 

J\1/DI is now the standard of 
communication between 
comput ers, musicians and their 
instrumen ts. For a euphonious 
price, your MID I-equipped 
A rniga can p lace you in the 
avant-garde of the revolution zn 
music. By Peggy Herrington 

Pn :din ion s abou1 Lhe drama1ic changes 1cchn ology i 
brin ging 10 our lives have made us expecL a i:,rreat deal from 
perso nal co mpu1er . Bul un less you like p rog ramming or 
\\Tite lo1s o f leuers. yo u ma y be lani:,'l.1ish ing for lack of 
s1 im ul,11 i ng. yc1 praCLica l. appl icalio ns for your co m · 
pu 1cr . .Ju~L recem ly. a spl endid ironr has been emerging 
1hrough th e i11f"usion of hi gh 1ech's austere log ic in w o ne 
of t he oldes t and 111os1 subjeCLive, emo 1iona l and crea tive 
disciplines known 10 mankind-music. This wa evid enL a t 
1he Am iga's laun ch in Ne w York , wher e Tom Scou. Micha el 
Boclicker and Roger Powe ll, usin g th e i>IIDI inLerface. drew 
b"rca1 app lause in a live perform ance. 

The 1rcnd now is to pu l toge 1he,· a profe ssio nal/home 
mu sic studio. whi ch fun ctio ns du e to an id ea ca lled 
i>!I DI (\-l us ical lnsLrumcnc Digital lt 11erface ). The bas is 
of thi s tudio i a personal comp ut e r ,,·iLh a di k drive 
and yo ur home stereo sys tem. If yo u a lready have these. 
Lhc addi1io11 of a mu sic synthe sizer or 1wo wiLh a ~110 1 
interface and some of t\\·are will cost mu ch less than a 
new piano or orga n. T he pme nti al uses of the two 
music S)'Stem s differ so cnorn1ousl y as to render th em 
incomparab le . 

J\ sm all ~110 1 stud io ca n provide hour s and hour s of 
en jormen t for you and yo ur fami ly and work 10 gi·cat 
adva n 1agc in man y hobby and ~emi -profe ssional situa· 
1ion s: pr ovid ing accompa ni mclll for choirs and bands. 
for in stan ce , o r produ c in g mu sic and so und effec ts 
1racks ~rnchronizcd with the ac tio ns of ho me vide o re · 
cording, or local th ea tri ca l prod uct ion s. Specia lized 
:\IIDI software for mu sic ed uca 1ion is in iLs infanc y. bu L 
it al re ady offe rs le son witho ut sco rnful g lances o r 
rapped kn uckles. scheduled em irely al yo ur co nve· 

n iencc wi1h as mu ch rep etiti o n as you (or yo ur kid s) 
find necessary. :\IIDl ·eq ui ppe d mu sic labo raLOries in 
schools and co lleges ma y revo lut io n ize the wa y mus ic 
has been Lauglll since :\loza n was a kid. 

Leader of th e Ba11d 
~110 1 b simply a se 1 ofs 1andard or rules go\'e rnin g­

a11d acwally making poss ible-com mu nica Lions be l\veen 
diff e re nt bra nds of elec 1ron ic mu sical insLrumentS thr o ugh 
the managemelll and memo ,, · of a per ona l compu Ler. The 
Am iga. " 'itl1 iLs 256K o f memory. mu lLilayere d operating 
system. so ph istica ted gr aphi cs and digiLal samplin g capa· 
biliti es . is ex ll'em ely well-suit ed for ~IIDI app lica Lions. (In 
order to gi-asp th e far-reachi ng effec Ls :\·1101 ha s had on Lhe 
mu sic indu stq ' as a whole and get so me idea s on what you 
co uld do with a home mus ic stud io. see How Lhe Pros U e 
:\ILDI. p. 56.) 

The music synth es izer is wide ly accla illled as th e 20th 
ce n 111ry's prim ary co mribution to mus ic, and i1 i the 
~tancla rcl fare of man y in trumenL manufacturers these 
days. Alth oug h Lhey va ry wide ly in featu res and pr ice, 
syn the ize rs a re \'irtua lly all ~IIDl·equipped. Developed 
in th e 1920 . syn1hcs izers usuall y house one Vol tage 
Co 111rollc::d Osci lla 10r (VCO ) per vo ice . and. jusL like Lra · 
d itional instru men ts. produ ce so und by vibratio n . Pit ch 
is contro lled by the amoun 1 of rn ltage app lied, usually 
one volt per oc La,·e. Thro ugh se lectable wavefor m s. 
multipart so un d enve lo pes, filters and o th e r so phi s1i· 
c.ucd inn ar ds. each brand ha · it~ o wn d is 1inCLive ound. 
a lo ng wit h th e ab il i1y LO imi iaLe Lraditiona l in sLrum enLs. 

So 1111ds Lik e Numbe rs 
.-\110Lhcr e lectrnnic in ·Lrumen L th aL lo o ks and pl ays 

m uch like a keyboar d sy111hesizer is a di gita l samp ling 
keyboard-but the simil ariLy is o nl y skin deep . A dig ital 
~alllpler is more ve r at ile and powe rful th an a synth e· 
s izer beca use it isn' t limi te d to produc ing so und with 

-----
.... 
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How MIDI Works 
Th e \lu sical In strum e nt Dig ital Int erfa ce ··~tanclarcl" 

was deve lo ped b~· a g1·o up of music·indu sir ~· sava nt s 
abou t fo ur ~·ea1·s ago . I 1 " ·as th e fi1·s1 con ce rted e ffort 10 
c tab lish a much needed indu st ry-wid e protoc o l for 
co mmuni cat ions bct"·ccn e lec t ronic m us ica l in ~tru ­
me nt s. recording and effec ts clc, ·iccs and comput ers: i1 
pro,· idc d th e fir st di1-cct link bcn,· ec n th es e t,, ·o indus­
u·ies. Th e fact tha1 ,·inuall r a ll e lecu·onic music eq uip­
mcm is nOI,· \II DI-equi pp ed is indi ca 1i,·c of its 
1-CSOlllldin g UCCCS . 

Musical Co11nectio11s 
Al ong 1,·ith its indi, ·idu al co mp o nent. and c ir cuitr i. 

each ;1IIDl-equ ipped instrument hou ses a rc cci1-cr for 
rece pti on and exe cuti on o f ins1ru ctions through use o f 
an o ptoi so lator a nd a L"ni versal As~·nchron o us 
Rece iver-Tra n . miu c r (LlART ). p lu. a 1ra11. mi11cr 1ha1 
ca n o ri gi nate \IID I mes sages. se nding th em b, · " ·ay of 
th e lJA RT and a line drivel". Connecti o ns a rc mad e 10 
5-pin female DI:\ receptacles . usua lly locat e d on th e 
bac k pa nel o f the in strum e nt (onl y pi ns 2. '.3 a nd 4 of 
wh ich a re use d a nd labelled \ !IOI In a nd \IID I Ou t). 
T he se arc o fte n accompan ied by an op tiona l \I IDI 
T hru. ,d1 ich forward s incom ing \ !ID [ dat a 10 th e nex t 
instrument within a ··d a isy-chain e d" \ [10 1 sys tem . 

Shi c lclccl ca ble s of t\\·isted pair wiring ,,·ith :'>·pin mal e 
0 1:-.J co nn ecto rs at ea ch encl are used to con nec t syn1hc ­
sizc rs to each 01h cr. to o th e r elec troni c d ev ices a nd IO 

an op t io na l per so na l com puter with a hardll' a rc 
int e rfa ce . 

In its m os t e le me n tary fo rmation. two brand s of syn­
th e izer can be co nne cted so that th ey bo th w und 
"·hen th e fir st i p layed. e ith er in uni so n o r a , pr edct c r · 
min ed int e rvals . b y insta llin g a ca ble fro m th e firs 1 syn · 
thc sizcr"s \110 1 Ou t to th e seco nd synth es izer's \ IID I In. 
\\'ith a no th e r cable running fro m the second syn1hcs iz· 
cr"s \I IOJ Out to the fir st·s \ fl Dl In. bo th synt he sizers 
so und when play ed from e ither keyboa rd. 

Cabl e a r rangement s bc 1"-ccn three ,y n1hc, i1.c r, dc 1c r· 
m ine if all thr ee will sound " ·hen pla yed from o ne key· 
boar d (done by using \110 1 Thru from the midd le o ne) 
or if onl y t\\·o "·ill be acti1·ate d. which 11,·o de pe ndin g 
on th e arran geme nt uf th e cabl e a nd "·hich kc}·boarcl 
is being played. 

A Song to Remember 
\ l usic pa ra me te rs from \ IID I in s1ru me11ts. such a~ 

p itch. no te dur at io n. sett ing s for ins trument so und s 
(ca lled ··p rogrnms .. in th e mu sic biz) and channel speci­
ficati ons can be a1·ed in com pu1er me1111>r). al te red 
(with appropria te soft1\"arc) and tr ansferred 10 disk. If a 
drum mac hin e is in use. i1 act s as the mas te r t im e 
kee per . j ust like th e drummer in a 1·cal ba nd. If no t. the 

com pu te r synchronize s all timin g system s. 

IIIIDI software in stru ctio ns a rc wriu c 11 in lo w-leve l 
asse mbl y lang ua ge and co nsis1 of spec ific se quences of 
cha ra cte rs th at make u p th e ;\!IOI instru c tio n se t. Wo 1·d 
length is cig h1 b its. with o ne sta rt a nd one stop bit (for 
a io ta! o f ten): transmiss ion is do ne se riall y a t a ral c of 
3 1.2:'>0 h its per seco nd. 1d1 ich is cc rt ain lr fas t eno ugh 
1d1cn )'O ll co nside r that mus ic is a ··re al-tim e'· p rocess 
" ·i1h no need to eve r re -send a no te. for exa mp le. Data 
can be tran smitte d over 16 ch a nn els simultaneou sly. 
and each inst rum e nt (so met imes c,·en eac h vo ice) can 
he assig ne d its 0 \\ "11 chann e l. Bu t th e manne r in whi ch 
an in st rum e m wi ll respo nd LO in co m ing chann e l infor­
m a tion is determined b )" se lect in g (o n th at instrument's 
co nt ro l panel. if no t avail abl e thr o ugh so ftwa re co ntro l) 

one of four \1101 modes of o pera tio n . The se mode s arc 
the result o f combina1 ions o f th ree ;\IIDI messages: 
Omni (O n means to accept inst ructio ns fro m a ll cha n­
ne ls, Off from only o ne) and Po lr and \ lono (which , 
de pend in g o n the Omn i cu in g, d e termine how man y 
notes arc ass ig ne d to eac h chann el). 
.,.. Mode I. Omn i On . Po ly (a lso ca lled O m n i mode ): 
\,\'hen se t in th is mode. an in strum e nt will respo nd t0 

in stru ct ion· se nt over all 16 chann e ls, rega rdl ess o f the 
chann e l LO whi c h it is se t. T his is the usual se tt ing o n 
power-u p . 

.,.. Mode 2. Omni O n. ;,!0 110 : This mod e assigns all 
inco min g in fo rmal ion from a ll chann els to crn c vo ice 
a nd will p lay monopho 11ica li)' (one no te at a ti m e). eve n 
if MIDI in stru ct io ns a rc 10 p lay a chord . 
.,.. Mode 3. Omn i Off, Po lr (a lso ca lled the Po ly mo de): 
Se t in th is mode. an ins 1nim c nt will res pond o n ly to 

inf o rma 1io n from i1s ass ig ned cha nn e l: it is useful fo r 
p lay ing spec ifi c pan s o n diffcrcn 1 ins1ru111ents. 
.... ,\l ode -I. Om ni Off. \ lono (a lso know n as \ lon o 

m ode ): In thi s se tt ing. eac h vo ice o n a multitimb ra l 
inst rum e nt can be se t 10 its own chann e l. It is use d for 
ge ttin g o ne S)' nth cs izer to pl ay diff e ren t in st rumen t 
pa rt s mult itimb ral ly. 

\1101 suppo rt s ma ny more subtl e fun c tio ns re qui re d 
for successfu l co nt ro l of synth es izer s and th e like. but 
it 's imp o rt a nt to real ize tha t it is not a cure-all: It " ·on ·t 
make a n instant m usic ia n ou1 o f jus t an) ·o ne. :\ e ith e r 
will i1 tr ansfer hardwar e-based feat ur es fro m o ne instru­
ment to a noth er. If a synthes izer isn't mul t iti mb ral in 
th e first pla ce . --:,.1101-ing .. it to o ne that is wo n't make 
an) · difference. 

For more information. a boo klet ca lle d f.."o,g Guide to 
U11derst1111di11{; .\Ill)/ is a,a ilab lc from Llnicord/ Ko rg. and 
th e \IID I 1.0 Spec ification itself" can be obtained from 
th e I nt c rn at iona l \1 1 DI Assoc iati o n. a no n-profit use rs· 
g rou p . located at 11 57 Hartsook St .. :'fo rth H o llywood, 
CA 9 1607 . 8 18-:'>05-896.J. 



1he ha ck-and -fon h vibration of VCOs. You ca n think of 
i1 as a dclu xe rccorcling dcv icc 1ha1 1ransla1cs ~ou nd s 
in10 numb e rs whi ch can th en be m anipula1cd in ways 
ot her than tho se of VCO . 

l.intil recently, a dig ital sampl ing keyboard \\"il S mu ch 
more expe nsive th an a synth es izer. '-Jm,·. hm, ·evcr. th e 
MIDI-equ ipped En soniq Mirage (Sl.69:>. develo ped br 
some of 1hc engin eers re sponsib le for th e video and 
mu s ic chip in the Com m o dore 64) o ffc,· eig h1 vo ice 
with a five-oc ta ve (6 1 key) \"cloci ty-scn · itivc kq board 
and built -in 3'.,(," d isk drive. It is capabl e of di g i1i1.in g 
so un d from j us1 abo u1 anr so ur ce. including rou r voice 
an d 1ho e so und s di t incti vc LO popula r 111ode ls o f yn­
th cs izers. 111 short. 1hc :vi iragc ca n 1101 onl y imi1a1e ira ­
ditional in st rumen 1s in a far wp er ior manner. i1 can 

le s, be ca use th is is a new ind us t ry. finding a pan icular 
MIDI so ftware app lica1ion for you r brand or co mpu ter 
ca n be exaspera tin g. \1101 softwa re determine wha 1 
yo u ca n do wit h yo ur sys tem. and it falls generally in to 
fou r cate gor ies: mu sic performan ce, sco re p r in1i ng. 
mu sic ed uca t io n and home e lll e rtainm e lll or 
re cre ati o n . 

Sound Software 
The Mu.sic Shop ( 49.95) from Passpo n De igns is th e 

fir sl soft\\"are o n th e mark e t de signed spec ifica lly fo r 
\ 110 1 re crea t ional mu sic co mp os i1ion . A mod ificat io n 
o f a p rogram desi gned ori g in a lly for 1hc Com modore 
64's S ID chip , it feature s ico ns wi1h p ull -dow n menu s. 
dial og boxes and ~cre e n di spl ays of pages of standar d 
mus ic nota1ion , ,,·hi ch can be printed " ·i1h a dot-ma tr ix 

Sophisticated MIDI software zs 
needed to foster the growth of 
electronic music in colleges and high 
schools. When it zs available, it will 
revolutionize the teaching of music. 

also m imi c syn1hc~izer~. II mu~l he hear d 1<> bc app ,·cc i­
atcd. llccau e of th ese qu a liti es and its pri ce. 1hc 
;'lfir age is one o f 1he mo s1 prnmin en1 brid ges ye 1 10 be 
co n tructcd bCl\\"ee n prof ess io nal and home \110 1 
appl ica 1 io ns. 

Sev cra l o ther pi eces o f l\·IIDI har d war e he rald i1~ 
home coming an d are d is1 i ngu ishablc from prof cs~io nal 
equipm en 1 by ease of use a nd lo\\"e1· prices. ,\l ax. a ix­
,·o ice \ 1101 -equ ipped syn 1hes izer. co 111es wi1h 80 buil 1-in 
in s1ru111c111 so und ~. Casio· s C7..-IUI syn1he ~i1.cr ( ·199) 
ha s fou r \110 1-pro gr amm ablc voices (plu s fo ur 111orc 
1ha1 ar c 1101 \ 11 DI) and a four -octave keyboar d (h<l\,·· 
cvc r. its kers are rou ghl y half 1he siand ard s i1.c). The 
CZ-10 I s1ores :12 diffcren1 in ~1n11ne n1 soun d~. Both o f 
the e ~yn1hc si1.crs arc 11wl1i-1imbral. ' '°hi ch mcans 1ha1 
the y arc ca pable or so unding diff e ren1 im1rum e111~ and 
mu ica l line s ~imuilan cous ly 1hroug h \ IIDI up 10 1hc 
limit of their voices : \l ax " ·i1h six . and CZ- 101 wi1h 
fou r. What' s spe c ial abou1 th cse syn1hes izcrs is tha l 1he~· 
arc des igne d wi th 1hc \ 1101 hom e mu sic . tu dio i11 
111ind. a lth o ugh they are findin g home s ,,·i1h th e profc,­
sio 11al cro\\"cl. ioo. 

PI11ggi11g fo 
A \110 1 hard,,·a re interface. " ·hie!, auachc IO a pe r­

sonal com pu1cr. i5 co nn ec ted b~ , 1andard ca ble s (\IIDI 
In. Ou1 a nd Thru ) io a sy nth c izer. wh id1 in 1u rn can 
be chai ned 10 anot hc r S)'nlh cs izc r. and a1101hcr. c1c. 
l n1crfaces for 1hc Am iga arc a, ·ailahle fro 111 C:hcrrr 
Lan e Te chn olog ies (S59 w S79). Int e rfa ce, arc pre 11y 
we ll s1anda1·dized no\\". with 1he ex ce p tion of a lin e of 
ln 1ellige n1 lm crface from Roland . \\"hich lake over 
so me of th e proce in g from 1he co 111pu1cr. '.\'c,·c ri hc-

printer . With 1his. yo u ca n record muhipan mu sic wi1h 
synthe size rs like ~fax. 1he CZ- 10 1 and/ o r 1hc ;\Jirage dig· 
ital sampl e r. s1o rc your com pos i1io ns in co mpute r 
memory (a nd la1er on disk), ed it. manipu la1e and rear­
range vou r mu sic. and finall y. lis 1cn 10 i1 o r p lay alo ng 
using i1 as pr ereco rd ed acco 111panim cn 1. 

Co111/J11/er Sheel ,\Ju.sic from Pas po n De,ign~ /1 lal Leon­
ard Publis hin g can be used with any \ IIDI kc)'boar d. It 
is a soft \\"are se ri es fea1uring mu sic from pop ular reco rd­
in g ar1is1s (\li chael Ja ckson. for o ne). Kc)'hoard 1cch­
niquc i 1augh1 with ,o ng d isplayed on 1hc screen in 
s1an dard no ia1 ion ,,·i1h chor ds: no1cs chan ge co l or as 
th ey a re pl ayed co rr cc tl y o n 1hc keyboard. 

A m o re extc nsive line of in1er ac t ive music educa ti on 
softw ar e. from Elec tronic Courscwarc Sys tem . i being 
di s1ribu1ccl by Passpon: Ke)'board Blues teac hes blu es 
chor cb . 12-bar blue s an d th e co mp o ·i1ion of or igi nal 
bl ues so los, with ou t making judge me nt o n qualit y. Key­
board Chords cove rs qu ali1ies o f simp le major. min o r an d 
aug m ent ed chord s in bot h lreble and ba ss clef and 
includ es spelling drill s and tes ts. Keyboard h11erual.s 
teaches lh c Sllld enl I<> p lay and recog n ize m:uor , mi no r, 
augmcn 1ed and d imin ished in terva l . Ke)'boardjm.1. Har­
monies in clud es tutorials and qui zzes o n chord symbols, 
cho rd re cog nit ion and chord spelli ng. Keyboard Kapers 
has 1hrec tim ed p ian o kc)'board games fo r develop in g 
ba ic sight-r ead ing skill s. Keyboard Nole Drill is a more 
adv anced sight-r ea din g pro gram cove rin g treble and 
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~ bass clef s. and Super Challenger is a kerboard-oriented 
car·lraining lutorial cover in g m,uo r and min o r inierval s 
on 1he 12-noLe chr o mati c calc. 

Leaming the Tune 
More so phi stica 1ed edu ca tiona l MlDI sof tware will be 

needed LO fos1e 1· the growLh of elec tronic music labora· 
ioric s in co lleges and high schools. When it is available, 
iL will revolutionize the Leac hi ng of music in the class­
room . Sin ce mo s! ~IIDI keyboards accommodate ea r 
phones, centra lized mu sic system s with pe riph eral corn-

pu ie r and keyboard could allow an instructor to mon itor 
1hc pr ogres s o f a gro u p of stud ents as each works al his or 
her own pace o n mu sic theory. car training . comp os i1ion. 
or chestra tion. sco ring and, of cour se. performance. So ft· 
ware could make lea rnin g notation mu ch easier by aut o· 
mati cally Lransla1ing keyprc sscs imo stand ard musi c 
symb ols. or d isplaying what the stud en1 pla yed as o pp osed 
Lo what should have been played. IL could help develop tim· 
ing skills o r p lay a coun 1erpo im melod y 01· harn1on ic 
accompanimen t alo ng with the student But wait-that' s 
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The ver y natur e of mu sical pe rfo rm ance has been 
impr oved by th e implementati on of MIDI. Not on ly ca n 
a mu sician so und more no tes on tage than he or he 
has lin ge rs (throu gh use o f pre -reco rded acco mpani · 
men ts loaded fro m di sk). but an y '.\flDl-equipped syn· 
th esizer can be se t up as a "m aster" unit. wirh ker 
pr esses o n it tr aveling as signal s throu gh '.\IIDI cable to 
be pla yed on "sla,·c" ynthe izer s capabl e of makin g 
sound not availab le o n the masLec That mean s a per· 
forme r can play mo re th an o ne synthesizer from a par · 
ticular keyboard - no small accomplishment. because 
different brand s o f synthe izer s (like comp uter s) do 
L)Jings diff erentl y. For exa mple . on e bra nd may produ ce 
a type of ound an o the r do es n' 1, 01· ma y p roduce a par · 
ticular sou nd be llcr than ano thc1· (woodw ind , for 
in stance ). which is why pe1·former s co mm o nl y use sev· 
eral synth esizer s on stage. 

Live Perfom,ance 
Po lyphoni c symh csizcr s can sim ult aneou sly ound 

different timbre s, o r instrum ent sound s (also ca lled 
program s. p resets o r pat ches), but in live pla y, mos1 
make on ly one type of sound at a tim e. In oih er wor d s, 
wh ile a synth es izer ma y have s ix vo ices, be pro gra mma · 
ble a nd th erefore capab le o f pr oducing a nead y unl im· 
ited variet y of ound s. all of its vo ices make 1he same 
type of insiru ment sound when pla yed live from the 
keyboard. (An excepti on to thi s is the synthe sizer that 
allow s you to pl it its keyboard. declarin g pan o f it as 
o ne instrumcn1. p an as an o th er .) 

W itho ut i\1101. on -board equence rs are used to re · 
co rd ep aratc in strument lin es from a single syn th esizer 
(o ne at a time). which , when p layed back togethe r, 
1·esult in th e multitimbr a l sou nd of a gro up of instru· 
mem s. How mu ch mu lt itimb ra l mus ic can be reco rd ed 
thi s way is de termin ed by th e amount of in fonm n io n 
that the synthe s izer' s imernal seq uencer can hold , and 
so metim es that's not mu ch. While it 's to ugh for one 
per o n to pla y more than two synthesizers live (o ne for 
each hand ). with ~IIDI man y d ifferent e lectronic in stru · 
mcnt s (synthe size rs. guitar . drum machines. spec ia l 

efft:cts d evices . et c.) can o pcrnLe in co nce rt . eac h mu lti · 
1imbrall y (prnvid cd it ha that capabilit y in th e firs t 
pla ce) . all under th e co ntrol of a sin gle musician. 

Playing the Circuit 
Tod ay's pr o fess iona ls who use sr mhesi zer con cern 

themselve less than th ey used to with techniqu e or the 
ph ysical/styli tic man age ment o f an in strum ent (called 
"c ho ps" b)' po pular mu sic p ro ). Ind eed . so me wo nd er 
if th e term 00 \'irtu o o" ha mu ch meanin g in 1his field . 
'.\IIDl·cqu ipped synihe sizcrs ha\'e gi\'en th ese new per· 
forme rs grea1 freedo m to esta bli sh rapp o rt " ·ith an 
audi ence and acco mp lish wha t th ey' re up the1·e to do: 
en tertain . Talent. skill and stud )' a rc . o f co ur se. still 
requ irem e nt . but th ey' re o fte n appl ied in d iffere n t 
are as: a lth ough symh csizcr s are associated with the 
fami lia r p iano keyboard, playin g one is world s away 
from pla ying a p iano . 

Of co ur se, S)•nth csizcr mu s ician s need no t learn 
aco ustic ins1ru111c.:nts in timat ely, b 111 a diff eren t iou ch is 
required lO mimi c 1he111 successfu lly on a keyboard: 
Horns , str inged and percussion instruments sound very 
diff e rent from each o ther, and each ne eds w p lay in its 
nat ive ran ge. f\r ran gc m en1 and in strum en taiion 
beco me highl )' \'a luc.:cl skills. as arc a kn o wlc.:dgc.: of com· 
putcr s and e lec tr o nic . Pro gr ammin g a drum ma chi ne 
(a spe cialized mu sic syn thcs izc1') isn't as easy as whi s­
tl ing Dixie . 

The MIDI Edge 
i\11 DI. hO\,·cvc r. offe rs man y ad\'an tagcs no t enjoye d 

by traditi o na l mu sician s. Wi1h a co mp o ncn1 '.\110 1 sys· 
tern (wh ich me ans eq uipm ent can be u pbrrad ed or nc" · 
pie ces added ), instrum en t pan ca n be pla yed indi\'id· 
uall y, eith er with a metr o n ome keepin g time o r with 
p revious))' reco rd ed part s. and stor ed aut o mat ically in 
co mpu ter memo ry and lat er save d 10 d isk. Thi s reco rd · 
ing o f part s ca n be do ne at a co mfo rtabl e pace and th e 
entire pie ce boos ted to temp o with no eff ect o n pit ch. 
Instrumentation - th e selectio n o f instrument s for ,·ar ­
io us pan s-c an be repeatedl y adju sted be l\,·een ynthe · 
sizcr . Th ro ugh '.\1101 of twar c co nt rol. mu sic can be 
di pla yed o n th e sc ree n o r o n pape r 1,·ith a p rint er and 
edit ed , mani pulat ed and re arran ge d as ex ten i\'cli · as 
the progra m allows. 

Playing li\'e (with o r with o ut a pr e reco rd ed acco m· 
panim cnt ) i enh anced b)' a synth e izcr. bec au se it ca n 
pr o du ce man )' ' ' fa t.'' int erestin g o und s. A pe r for me r 
can cre ate full. aurall )' rewardin g mu sic using on ly a 
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3Ctly what our nex t program does. 

Scroll Over Beeth ove n 

A lin e of I\IIDI sof twa re for the i-\miga fr o m Cherr y 
nc Technol ogies (so me of whi ch have educati on a l 
d recreati o nal feat u res) promi ses to es tab lish thi s 
mp utcr at th e forefront of l\110 1 appli ca tio ns, bo th 
o fcss io na lly and in th e hom e. Harmony, re leased con· 
.rr ent ly with the i-\miga, is an acco m paniment p ro· 
am devel o ped j o intl y b y Cherr y Lane and Carn egie· 

:w no tes. Bloc ked chord s, o ne-handed melodi cs o r 
ven o ne fin ge r a re so metim es all th a t' s n eed ed . 

Euph on ious Effec ts 

T he equipment th a t's avai lable for pro fess io nal per · 
) rm ance is a mu sician 's deli gh L If you' ve a lre ad y 
evelo ped your chop s on a guit ar. as o pp os ed to a key· 
oa rd , th e Roland GR-700 G uitar will so und no t o nl y 
:so wn int e rn a l ci rcu itr y. b ut a lso th a t o f 1\110 1 ke)'· 
,oa rd synth es ize rs. sequ e nce rs. drum ma chi nes and so 
,n . O r maybe yo u want to ge t an acou stic. e lec tri c o r 
·lec troni c piano int o the ac t: :\,IJDI Retrofit Kits fro m 
'on e Mu sic will send no tes, vel oc ity o r pit ch fro m a 
electab le area o f the p ia no keyboar d (it rea ds th e sus· 
a in pedal , too) th ro ugh MIDI to a synthes izer , leavin g 
he 1·e t o f th e pi ano keyboa rd playab le as usual. If you 
ion 't wa nt to haul a pian o around , may be Che rr y Lan e 
nak es what you ' re a fte r : Pitch Writer extra cts th e pitch 
·rom a mo no ph o nic sour ce (whi ch can be a vo ice) an d 
,end s it via ;\1101 to a synth es izer to p lay. Want to syn· 
:h ro nizc stage lights with mu sic? With J. L. Coo per 's 
~1101 Ligh t ing Co ntroll e r I , you ca n prer cco rd ligh tin g 
111d special e ffec ts in synchr o ny with t.he mu sic. 

Prof essiona l Reperc11ssio11s 
i\110 1 sy tems a re empl oye d wide ly in p1·ofe iona l 

·eco rdi ng studi os. Becau se i\lll DI synchroni zes in terna l 
im ing diff e rences be twee n ynthe izers and an cilla ry 
:qui p me nt , the reby pro viding co mpa tib ilit y, o nly MIDI 
111its with inh e rent speci a l qu a lit ies (e.g .. a S)'nth es izc r 
vhi ch p ro du ces a u niqu e sound ) need be cart ed to and 
·ro m th e studio by a performer cullin g a reco rd. In 
·act, sometim es a goo d dea l of the perform ance ca n be 
·eco rd ed by the arti st a t ho me and d e live red to the stu · 
.lio on di sk o r multitra ck tape . Progr essive rad io and 
e lev isio n stati ons and produ ction co mpani es hav e a 
nar ke ting ad va nt age, beca use in-ho use MIDI mu ic Stu · 
lios a re affo rdabl e and very well-suit ed fo1· makin g 
,o und trac ks for comm e rc ial s. T he versa t ility of sy nth e· 
,izers und er MIDI co ntr o l is so great that a sin gle 
rnowledge abl e co mp oser ca n reco rd complet e mo tion 
Jictur c so und tr ac ks. whi ch used to requir e an entire 
1rchc tr a. 

In th e mu sic indu str y, a nd a ll o ther ind ustries in 
,·hich so und pr od uc tio n and reco rd ing pl ay a pa n , 
,1101 is changing what we hear and the ro le o f those 
,·ho cre at e it. 

Mellon Un iver sity, incorp o ratin g artificial int e lligenc e 
and speec h-reco gni tio n con ce pt s. As you pl ay o n a 
1\1101 keyboa rd, it supp lies the acco mp an iment and fo l· 
lows your lead . Textur e fea tur es an exten s ive mu sic 
seque ncer; it is grap hi cs-ori ent ed , but it d o es not fea ­
tu re stand ard notat ion. I t utiliz es th e Ami ga's abilit y to 
o ve rprint graphi cs on vide o tape. Pit ch Wr iter work s with 
H arm on y and d igitizes pitch fro m monophoni c sou rces, 
send ing th e m through MIDI to be pl ayed by a symhe · 
sizer; this might be a goo d way to practice pl ay ing your 
ho rn , for in sta nce. 

Cherr y Lane is a lso d eve lo pin g an Amiga mu sic no ta· 
tion p ac kage and a syn the s izer pa ckag e, th e lau er us ing 
di gita l sampl ing tec h niq ues to cre a te so und s fo r :\11DI· 
base d synth es izers. With the exce pti o n of Textu re 
(S l99) , th ese program s will retail fro m S99 to $ 149 eac h 
and ar c plann ed for releas e in approx im ate!)' two· 
month int e rva ls a fte r th e intro du ctio n o f th e Am iga. 
(For more details, see our a rticle 0 11 Cherry Lan e Technologies, 

p. 58.-Eds.) 

Last No te 
Wat chin g the home ent e rt a inm ent in du str y eme 1·ge is 

an exp er ience th a t migh t mo ve you to visit a mu s ic 
re tail e r for a dem o nstr at ion of a key boa rd o r two. And 
aft e r th a 1, who knows? With a small MIDI mu sic studi o, 
you and yo ur Am iga ca n sta rt makin g so me incr edibl e 
mu sic. 

Addr ess all author corresf,ond e11ce to Peggy l-lerri11g ton, 1032 
Forrester St. N. W , A lbuquerque, N J\I 87 I 02. 
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15 Ga rd ner Road 
Fairfi e ld , NJ 07006 
(20 1) 575-7400 
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110 Mid land Ave nu e 
Pon Ches ter , 1y 
10573 
(2 12) 824-77 11 

Ensoniq 
263 Grea t Valley 
Parkway 
:\1alvern, PA 19355 
(2 15) 647-3930 

Fort e Music 
Box 6322 
San J ose, CA 951 50 
(4 15) 965-888 0 

J. L. Cooper 
Elec tronics 
2800 South Washin g· 
ton Blvd . 
Mari na Del Rey, CA 
90291 
(2 13) 473-877 1 

Passport Designs 
625 Mir amonte s S t. 
Suit e I 03 
H alf Moon Bay, CA 
940 19 
(4 15) 726-0280 

Roland DG Corp . 
7200 Do mini o n 
Circl e 
Los An ge les, CA 
90040 
(213) 6 5-5 14 I 

Sequential Circuits 
In c. 
305 1 No rth Fir t St. 
Sa n J ose . CA 95 134 
(408) 946-5 240 

Unicord/Korg 
89 Fro st Str eet 
Westbur y, NY I I 590 
(5 16) 333-9 1 00 
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Cherry Lane Technologies: 
Maestros of Innovative 
Music Software 
By Abigail Reifsnyder Cherry Lan e's inexpensive, easy-to-use 

music software for the A miga places the 
most advanced sound technology lit erally 
at your fingertips. 

Musicians and co mput ers have traditionall y inhabit ed 
different wo rlds. Art ists need freedom and flexibilit y; 
co mputer s, by co mr ast, nee d rules: nu ance is no t some · 
th ing they un de rstand . In ge neral, mu sicia ns ha ve 
shown eve n more resis tance LO diffi cult ·to· learn -and- use 
sof twar e tha n either grap hi c arti sts or wr ite rs. Further· 
more , ena bling a co mputer LO make mu sic has been an 
expen sive end eavo r-so met hin g m an y mu s icians can' t 
a fford -w h at with th e pri ce of a co mput er, an im er face 
so it can und erstand in strum ents or voices and th e nee· 
essa ry so ftware (a ll th is o n top of the pri ce of th e mu si· 
cian 's o wn instrume nt ). 

T he Am iga is chang ing all th at. and Cher ry Lane 
Techno log ies. th e o ne·ye,ll"·o ld co mpu ter ha rdwa re and 
so ftware d ivi io n of mus ic pub lishe 1· Cher ry Lan e, is 
pla ying a key role in thi s change. What wo1·d proce sso rs 
have do ne for writer s a nd spreadshee ts have don e for 
bu sinesse . Cherr y Lane believe s it can d o for musi · 
cians ""ith a ser ie of int eg rated mus ic so ftware fo r the 
Amiga. 

""The Ami ga is the mach in e that answers all of our 
que stions," exp lains Che rr y Lane Tech no log ies Pre si· 
de nt David Archambault. "It ha s superbl y de signed 
int ernal soun d capab iliti es, th e machin e is re lative ly 
inexpe nsive, it has unb elievable spee d and colo r gra ph · 
ics ... . We see it as a rea l op portunit y fo r us to develop 
a full y int eg rated , sop hi sticated package of music prod · 
uc ts right up fro n t rath e r th an a who le bun ch of littl e 
pie ces here, th ere and everywhere.'" 

Harmony 
T he co mpan y" fir st release fo r th e Am iga, Harmony 

(S79). ap pea rs o n the sur face to be a rela tively simple 
accom pan iment progrnm. In fact, it is only simpl e in its 

use; what's go ing on in the mach ine is so me ver y so phi s· 
ticate d o und p rod uct ion (cou rtesy of Am iga 's sound 
ch ip) co mbin ed with art ific ial in te llige nce cap abi litie s 
(court esy o f Roger Dannenbe rg, Researc h Compu ter 
Sc ienti st a t Carn egie-i\lello n Un iversity) th at a llow th e 
machi ne to actuall y listen to the perfo rmer and adju st 
its acco mpanim en t acco rdin gly. 

T he pr ogram offe rs a cho ice of songs (fro m the 
Bea tles and Lione l Richie initi ally); th e perfo rmer then 
se lects o ne of the five part s LO pl ay or sing. As th e 
musi c is di spl ayed o n the scree n , the musi cian p er· 
forms th e pan whil e the Amiga or a synth es izer 
a ttached to th e Am iga genera tes tJ1e fo ur -p an acco m· 
pan iment. If th e m usician slows dow n , the acco m pa ni · 
mem slows down ; if th e mu sician pla ys so ftly. th e 
acco mp anim en t pl ays so flly; and if th e musician j ump s 
ahead in th e sco re , th e co mpu ter recognize s thi s an d 
j ump s ah ead too. 

Danne nb erg ex plain s what's go ing o n : " It u ses so me 
patt e rn -ma tch ing tech n iques to co mpar e what you pl ay 
agai nst th e sco re th at's store d in th e co mpu ter. Th at 
mea ns you onl y have to get close to what 's stored in the 
co mput er, so yo u'r e allowe d to ma ke mistakes an d it 
will recog nize th em as misLakes an d no t be foo led. 
Th en th e o utput o f th is patt ern -matc h in g process te lls 
the Amiga wher e you are in th e pi ece so th at th e co rn· 
puter ca n tell if you' re speed ing u p or slow ing dow n 
an d th en do the app ro priat e thing s with the accompa n· 
iment. I n a way, you ca n th in k of it as a co mput er 
model of an ac tua l hum a n acco mpani sl. .. :· 

Binary j am 
An o th er imp orta nt differen ce betwee n this and oth e r 

accompa nim ent program s is th at the mu sic was re· 
co rded int o th e co mput er by live m us icians. "We are all 
very co nscio us o f th e mu sica l needs of these p rog ram s 
as well as th e tech nica l needs,"' says Dann en berg. ··Jf 
you've eve r hea rd a compu ter perfo rm ance of a piece 



of music done mechani ca lly, it sound s rea lly life less 
beca use eve r y single quarter no te is exac tly the sam e 
and all Lhe notes are su bdi vided very pre cisely." 

Having Lhe mus ic performed by real people gives it 
more life , making it mor e like a human acco mp anist. It 
also create d o ne of Lhe hard est prob le ms fo r th e Cher ry 
Lan e pr ogrammer s to overcome , be cause the mu sic di s· 
p layed o n the scree n is no t actua lly the music being 
performed. Each scor e is ent e red im o th e comput er 
twice , o nce for th e visual displa y and once for Lhe per· 
form an ce. This is whe re the Amig a Imerfac e techn o l· 
ogy become s so importan t since the pr ogra m m ust 
com pare what you p lay to wh at it is play ing to the 
graphics di splay of the sco re. 

Acco rd ing to Bill Buxt e n, Researc h Scie nti st a t th e 
Univers ity o f Toro nt o's Com put er System s Resear ch 
Institute and consu lta lll to Cherr y La ne, " in man y ways. 
[l-fan11011y ] a pp ear s to be a ver )' simple p rob•Tam. bu t 
tha t·s th e po int. The opera tion is almo st tl'ivial; it' s how 
you use it. Th e assumpti o n is tha t the ben e lit s accru e 
in th e pro cess of using it and no t in th e fascin atio n of 
figuring ou t how the damn thing work s.'· 

No Baloney 
Archambaul t stre sses the reaso nab le co t and access i· 

bi lity of th e prog ram. MIDI inte r faces and so phi ticated 
symhe sizers arc not nece ssa ry. Yo u can play a pa rt 
using the Cherr y Lan e-deve lop ed and manufactur ed 
(and Co mmod o re -market ed) keyboard . or you ca n use 
Cher ry Lane' s Am iga Pitch Writer with a m icrop ho ne to 
sing int o th e co mputer . 

Ch erry Lane is a lso de velo pin g a Pitch Writt>r for gu i· 
tars . Of co ur se, an Am iga MIDI int erfa ce is a lso ava il· 
ab le (549). "We dec ided a lo ng t ime ago that we wame d 
to kee p Lhe pricing rel at ively low." explain s Archam · 
bault. "T he ma chin es tha t peo ple bu y arc exp cn ivc 
eno ugh. We'r e sell ing to a mark e t whe 1·e. to a larg e 
ext enL, the mu sician s ca n barel y a fford th eir instru · 
ment s. If, on ce the y bu y th eir instrum en ts. we e xpeCL 
the m to go an d spend a no the r coup le th o usand do llars 
on a comput er, th e n an o ther S500 to SI OOO to ge t 
some thing tO do with it, th en ,,•e' rc ju st go in g to co n· 
t inue to lim it th e ma rket. We de cided th is " 'a ju st 
balone y." 

Texture 
T his same p hi loso phy of m usical int eg ri ty co upl ed 

with ea e o f use and rea so nable cos t has chara cteri zed 
all o f Chen y Lan e's e ffo rt for the . .\mi ga. It nex t 
p rodu ct. to be re leased in th e fall. will be an enh anced 
,·ersion of its Texlur e pr og ram (S 199). p reviou sly re · 
leased fo r the IB~I PC and Apple II. 

TPxl1irP was des ig ned and prog ram med by Roger Po w· 
ell. Che r ry Lane's Dire ct0r of Produ ct Deve lo pment 
and keybo ard ist for Todd Rund gn :n and Uto pia. A 
sophi sti ca ted co mp os iti on p roi,rram. Texture grew o ut o f 
Po\\'e ll' o wn need to be abl e to comr o l synthe sizer ~ 
while re tainin g th e spo ntan eity importa nt to mu sic 
co mpo sit ion . Wi th a key bo ard co nn ected to th e co m· 
put er. th e co mp ose r ca n play pi eces of mu sic wh ich are 
th en assigned to up to eight differen t tra cks in the co m· 
put er. Each tra ck. a well as each indi \' idual no te and 
e\'e llt within th e track. ca n be manipulat ed separa tel)'­
All e ight tra cks taken w get her for a ce rtain length of 

time fo rm a "pattern ." wh ich can also be ma ni p ula ted 
th rough vario us co mmand s and eve ntu all y strun g 
toge th er to form a co mpl ete sco 1·e. 

"It 's basica lly a toolbox ,'' Po well says, "o f a lo t of dif· 
ferent manipul atio ns you can perfo rm af ter yo u've record · 
ed the ma ter ial. For instan ce, you can rotat e melod ies 
within their bo un da ri es so th a t th e notes at th e be gin· 
nin g app ear a t the end. Yo u can scal e th e time o f 
even ts so that on e tr ack will pla y everyth ing with 
slight.ly longer time s than the one und ernea th it. You 
can filter o ut range s o f p itch data you d o n't wa nt, o r 
p erform transposi tion s so Lhat what you record can 
insta ntl y be played ba ck in an olh e r key th at may be 
difficu lt fo r you to play. You can alt er th e speed and 
tempo at any p oin t. It a lso has a b uilt-in editor t.l1at 
a llows you to zero in o n eve r y single evcm o n the 
tra ck." 

In its curr ent IBM and Apple versions, th e p rogr am 
is witho ut a doubt sop histi ca ted , but , like th e earl y 
word pro cesso rs, is also diffi cu lt fo r t.l1e compu ter neo· 
ph yte to o perate. "Obv iousl y, Lhe ad vantages of a mor e 
capab le com put er like Lhe Am iga off er th e rea l futur e 
of a program like Lhis," Powe ll says. "Wh at I hav e right 
now is th is toolb o x o f all these command s and man ·n·-·----
lations and specia l capab ilities, and wha t ,~ ly 
loo king fo r is a more sophi sti cated .i;~e r in te rface." 

For exa mple , in t.l1e curr en ~ - fon , if you wan t to 
erase a sectio n of a track , ng th e bo und ar ies and 
exe cuting the de letion inv Ives a whole se ri es of 
promp ts in whi ch t.l1e co m ose r m ust ent er specifi c 
numbers to ind ica te posi t i ns on th e tr ack. Beca use Lhe 
Amiga is more powe rful, ec iall y in its grap hi cs ca pa· 
bi litie s, such task s will be arri ed ou t by simpl y po int· 
ing with the mou se to a phi cs repr ese ntatio n o f Lhat 
tr ack o n the screen . T hi s d o f change has Lhc add ed 

re en-fil led , in Lhe current 

M s tegrit y, ease 
of use and reasonable 

cost characterize all of 
Cherry Lane 's efforts 

for the Amiga. 
ver sio ns, by com ma nd an d menu boxes-s o that mor e 
of the musica l score ca n be di spla yed. Th e Am iga's 
colo r capab iliti es will allow fu nh er enh ancem ent s such 
as co lor cod ing of cert a in op eratio ns or tracks so the 
co mposer will ha ve to reme mber fewer co mm and s. 

Piano R oll 
Powell a lso plan s to use "p ia no-ro ll" notati o n in th e 

progra m in stead o f trad itio na l mu sic no ta t ion. A mo re 
in tuiti ve form of notat ion , pian o-ro ll notati o n is a gr id .,.. 
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One advantage of thi s for m of no atio n is that it 
makes it eas ier to see at a glance eve that a e o c;u · 
ring s imu ltaneou sly. Since it i re ·m uit ive. rt<-lso 
mean s that mu sicians who can rea usic will st il b 
ab le to co mpose. (Powe ll is co n s1d in pro gra mmin g 
an add·on modu le that will tran slate sco res co mp ose d 
using piano·roll notat ion int o tr adi tional no tat io n.) 

Powell hopes lO add a n umber of o ther features lO 

the Am iga version. 'Tv e go t a list o f about 16 oth e r 
manip ulation s tha t r d like lO be able to pe rform on th e 
note stream ," he expla ins , " including a fa ir amo unt of 
aut0 mat ic note ge nerat ion. For example, if you have 
the gr id on th cree n and you d raw a line acro ss there 
with squ i gle · it, it would generate a melod y th a t 
w uJd fol ow that bas ic traje ctory. You cou ld sp ecify 

a t t e me lod~ hould happ en no t just as random 
no tes picked off th e keyboa r d , but th at the notes would 
ISe cwerced im b! fini ng into a ce rtain co he rent sca le ... I 
can see a whole se t of th ing s like this whe re you 
wo uldn 't need keyboa rd input. And it o pens up p oss i· 
bili t ies for m~ cians who p lay sp ec ific instr uments 
becaus e y u' re no t loc ked int o yo ur own tec hni que or 
you r, own iases th at you've deve lo ped over the years. It 
get more direct ly at the compos it ion pro cess. instead 
of ha ving lO filt er a ll your idea s th rough a mecha ni ca l 
dev ice like a keyb oa rd. Basi ca lly, it' s 'gestu re·or ient ed ' 
creation of music. " 

Nice Gesture 
''Ge stur e .. is a po pul ar word around Cherr y Lane. 

Bill Bux to n, the d esign e r of a soo n·tO·be·relca scd tradi· 
tiona l mu sic notat io n program fro m Cherry Lan e. 
dev elop ed hi s program (as of yet u nnamed , unpri ced) 
t0 be ·'ges ture -orie nt ed" from a des ire lO make co m· 
pu ter s easier to use. He exp lains: ''O ne of th e th ing s 
that always struck me is that thi ngs like pop -up and 
pu ll-down menu s o ften mean that it takes two o r thr ee 
step s lO do what you shou ld be able to do with o ne 
gesture. I wanted to deve lop sof twar e whe re you show 
the com put er what you want in a ma nne r that is rea lly 
analog ous to what I call "cha lk talk""-what the coac h 
d oes at hal f-time in a footba ll game - wher e you circle 
the th ings you want a nd j ust drag them to where they 
go , mu ch like the way you would lay out p lays.'' 

The impl emen tati o n of the gestur e co nce pt in a 
music-wr iting program is amazing ly simp le: a mu sic 
staff appea rs o n scree n with the inse rt io n poim ind i­
ca ted by a ladde r go ing verti ca lly through and exte nd­
in g above and be low it. To place a qua rt er no te, you 
simpl y move the mouse p ointer to th a t spot, click down 

p. Similar ly. if you want lO place an e ighth 
ad of j ust dr agg ing u p. you drag up th en 
if dr awin g th e flag on an eighth no te. A six­

l ' is crea ted br go ing up. down . th en up 
aga in. In he r words. you go up and do" ·n for as many 
flags as at on th e not e. 

Th e o the basic co mmands arc equa lly strai ght for­
ampl e. mov ing, inse rtin g o r erasing single 
, ks of no tes is easily acco mpli shed through 

simple ope tioi1s with the mouse . 
'.'!ext to s ' p lici ty, Buxte n's object ive was to show as 

much th ctua l m usic on screen a pos ib le. ··sc reen 
rea l e late IS s ill at qu ite a p remium.'· he exp lains, ··so 
you don wan to have a lot o f it taken up by all the se 
commands all$! so o n; you wa nt to use it for usef ul 
informati o n. By hav ing thi s chalk- talk type approach . 
you ge t it right. Yo u d on't need to cove,· up mate ria l 
with co mmand informat io n bec ause it's right the re 
imm ed ia te ly at you r fin gert ips:· 

Other Selections 
Sche d u led lo be released arou nd the same t ime as 

TPxlure is a mu nd sampl ing pack; 1ge wher eby the com­
puter digiti1.es a "sam ple"' of all)' so und - no ise. voice. 
instrum en t-a11d ex trap olaleb it m·er the fu ll range of 
the ker boar d. Th is gives the kerboard plarer the ability 
to genera te comp lete ly unique sounds, as \\'e ll as real 
pi a110 o r trump et sound s. etc .. from the keyboa rd . 

The co mpan y a lso ha a line of educa tiona l music 
sof tware. including an ea r-trai n in g program . th at it 
plans to p ort to the Amiga fro m th e IBM PC and Ap ple 
II. Tran slat ion s of exist ing software will not be the i,· 
main thrn st, howeve ,·, because they fee l the Ami ga is 
capa ble o f so mu ch mor e than the ma chin es fo r " ·hicl1 
these pr ogra ms were ol"igin all y crea ted . 

S ignifi can tly, all the pr og rams Che rr y L, 1e is crea t­
ing for th e Amiga use the same ba sic dat a t ·ucture so 
you can use them together . Cherr y Lane o 11dinated 
the ir work with Ami ga to make su re the tr ue ure corre· 
spo nd s to the Amiga's musi c so ftware. B ,iv 1 g eac h 
pr og ram a reasonable p rice an d makin g sure iey work 
toge th er, th e compan y ho pes that musi ci s wlio buy 
one prog r am will come back for more. Fl\t ,·e releases 
are likely to include such pro grams as a ,. ice ed itor to 
modify so u nds an d switch ins trum ents a nd ,·oice-
I ibrar y ma11age men1 10 keep tra c · of the "vo ii;cs"' ere· 
a ted \\'it h the sound sampl i g 

Artisti c Licens e 
O ne thin g is sure: Both th e com pany as a whole and 

its ind ividu als are co mmiued to th e r\mi ga. Cherr y 
Lane Produ ct Mana ge r Leo C lark sum s it u p co nvin c­
ingly: ··1 don 't own a synthe s ize r; I don't have a com­
put er. The on ly thin g I ha ve is an up right pia110. But 
loo kin g at the Amiga. I'll fin ally b rea k down a nd take 
mon ey out of my po cket and buy one. I don ·i like hav · 
ing my hand s tied with music p rograms. \lo st of the 
prog ram s we do remove co nstra ints, but we' re limit ed 
by th e ha rdware. However, with the Amiga. yo u have so 
many opt ions you ca n run wild. It's never good to tic 
a n art ist' s hands , and th e Amiga gi\·es you freedom. 
That 's th e mos t imp orta nt thi ng:· 

Address all author corrr.1/1011de11ce to Ab1i5ail lfrijrnydrr . 217 
E. 85/h St., Suite 396. ,\/nu York, N) ' 10028. 



OK. Enough small talk. You have 
the ideas and we want them. We 
know that you have been thinking and 
scheming and plotting and jotting 
down notes and even writing. Nice. 
neat, double-spaced, typewritten arti· 
cles, secreted away in desks, closets, 
and fruit jars buried in the backyard. 
Don't deny it. You're an author. You 
know it and we know it. So why not 
give up this coy charade of anonymity 
and face facts? 

Sooner or later you are going to 
mail us your compositions with a self· 
addressed stamped envelope (even 
though you are pretty sure we will buy 
your article and use the stamps for 
something else). And you are going to 
sit back as if nothing were going on, 
waiting those two to six weeks while 
we read it over, ponder, discuss and 
decide. "The longer they take, the 
better my chances," you will say to 
yourself, but we both know how confi­
dent you are. Oh sure. We might take 
our sweet time, but in the end we are 

going to buy your Amiga article be­
cause it is unique, interesting, useful, 
provocative, erudite and, to put it 
bluntly, damn good. 

It's inevitable, but maybe you want 
to toy with us a little longer, hold out 
until we squirm. Perhaps you wil write 
to us and ask for a copy of the au· 
thor's guidelines, even though you 
don't really need them, just to make 
us suffer for an extra week or two. 

Well, two can play at that game. If 
you don't send us your Amiga-related 
article in the next few weeks, we 
might just pretend you don't exist. We 
will just sit here at 
AmigaWorld 
Submissions 
80 Pine St. 
Peterborough, NH 03458 
buffing our fingernails and counting 
snowflakes until you break down, de­
cide enough is enough and send in 
your work. 

We will see who is the 
stronger ... won't we? 
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Programming in C: 
Speaking the Amiga' s Language 
By Sheldon Leemon 

You m igh t say 1ha1 the Amiga was respon sible for 
int rod uc ing me LO the C pro gra mming languag e. In 
1984 I was fo n u nate eno ugh LO sec an early pro1ot ypc 
of what was th e n being ca lled th e Amiga Lorr ain e. I 
wa~ of co ur e impr esse d with the gra ph ics and o u nd 
demon~ 1ra1ion . Bui I was eve n mor e imp1·e se d with 
the fact that 1hose pr og rams had be en wriuen in a 
h igh· level languag e ca lled C. Up umil that time , I had 
assum ed th at yo u jus 1 co uldn ' t ge t that kind of pe rfor· 
mance o ut o f a microcompute r witho ut re sortin g to 
tedi o us a embl y·lan guage program mi ng. Al1hough I 
had heard a liu le abou 1 C in 1hc past, I su ddenl y 
wan1ed LO kn ow a 101 more . 

Unix 
Even a late as a year and a half ago, howe ver , ther e 

wa 1101 muc h info rmalio n ava ilabl e fo 1· progra mmin g 
in C on micro co mpu 1ers. al lea st no t in boo ks that 
app ea red in my loca l book store . Tha 1's because C was 
de ·igned as pa rt of the Un ix o perat ing system , wh ich is 
used mos tly. o n mainfr ame an d mini computer s. (Un ix 
itself is wriuc n in C.) Thou gh Un ix is a ver y powerful 
and flex ible o pera tin g syste m (deve loped by AT&Ts 
Be ll l.abo ra1o ries ~ubsidi arr). iL ha s not gained wide · 
spread accep tan ce for use o n m icroco mputer s as o f yet. 
For one thing. Unix has a rcpu1 at io n for be ing so co rn· 
ple x th;11 o nl y programme rs who wo rk with it da y after 

clay reall y ge t to know and like it. For anothe r, th e Unix 
operating system usual ly incl ude s a hos t of ut ilit y pro · 
gram s. making th e size of the com p lete system far 
large r th an thos e co mm o nly associa ted with 
mi croco mput er . 

La11guage of Choice 
Whi le microco mput e rs ha ve no t ad van ced qu ite far 

enoug h LO reac h the poim whe re th ey co m fort ab ly sup · 
po n Un ix. th ey hav e ce rta in ly reac hed th e po int where 
th er arc rea d )' for C. With o lder 8·bit mi cros, the re ar e 
two facto r tha t make assembl y·langu agc programming 
almo ~1 a ncccss il)'. First, these pr ocessors are relativel y 
slow. so onl y machine ·language p rog ram s run qui ck!)' 
enou gh to achieve accepta ble perfo r man ce. Seco nd , 
th ese machi nes arc limit ed 10 64K o f memo ry (with o ut 
usin g 1ricky bank ·swi1ch ing tec h n iqu es). Th us. the y 
req uire 1he co mp act cod ing that can on l)' be ach ieved 
thro ugh the use of asse mbly lang uage . 

When the IBM PC was introd uced, it ma y no t have 
repre se n1ed a s1an ling tech no logical br ea kthrough. b u1 
it did al least pre se n 1 a system tha t use d a sligh tly faster 
m icroprocesso r and that allowed for more RA~I and 
larger 11rn ·~ s to ra ge 1ha11 was pr eviou sly avail abl e. O n 
the so ftware from, 1his mcam Lhat deve lo per s had a 
more fertil e env ironm en t in which to de velop p ro· 
gram s 1hat were mo re powe rful a nd eas ier 10 u e. 

Wri1in g la1·ge. full-featured program s o n 1he onlc r of 
1.otu ~ J .2.:1. howel' e r. b a ma s il'e und ertakin g. Whil e 
asse mbl y la nguage afford goo d perfo rm ance and co m· 



pac t co de si1.c, it is very diffi cult and tim e-con sumin g lO 

deve lop ex tr emely la1·gc ma chin e-lan gua ge appli caLions, 
and onc e such applicat io ns ar e develop ed , iL is diffi cult 
lO maintain a nd upda te Lhem . Whal was ne eded was a 
language th at o ffered some of the adva lllages o f a high· 
leve l language. such as sho n er d eve lopm ent Lime a nd 
case of ma in1e nan cc . and ycL p rodu ced prog ram s Lhat 
co uld Iii in a 2:J6K machine and offer go od speed. For 
an in creasingly large numb er of so ftwar e d eve loper s, 
the C language see med lO offer the bes L ran ge o f fea· 
lur es. As a res ult . C ha beco me th e lan gua ge of cho ice 
for so ft\\'are clevclo pm clll 0 11 th e IBt-.1 PC a nd simil ar 
111 icroco m pu tcrs. 

Features 
T he C lanbrt1age ha s man y feature s that make it a suit · 

ab le langua ge for so ftware development. ll is a modern , 
s1rnc1ured lan guage. Its des ign philo so ph y is base d o n 
1he use of sub progr ams called fun ctio ns. Each fun ctio n 
th a1 you crea te is a small, se lf-co ntain ed pr ogra m th at 
perfo rm s a parti cular task. T hi s allows th e pr ogr ammer 
to br ea k d o wn the over all Lask inLo ma nage ab le mod · 
ulc..:s. Each mod ule ca n be ind e pendent ly Lested and 
de bugged ; whc..:n pe r fected , it can be in corp o raLCd int o 
larger fun ctio ns that per form mor e co mpl ex Lasks. Thi s 
modu lar ity no t o nly make s it easier to writ e and ma in· 

iain p rog ram s, but it a lso hel ps LO elimin a te dupli cati on 
o f e ffo rt. If you are writ ing seve ral pr ogr am s th at each 
requ ire th e user to e lller so me spec ific kind o f inform a· 
t ion (such as an a mount ex pr esse d in d olla rs and 
ce llls). you can crea te o ne ge ne ral mo dul e th at will 
p ro mpt the use r and acce pt t.he in p ut., and use the 
sam e mo dul e in each of your p rog rams. In fac1, corn· 
mer cial libr ar ies o f such co mm o nl y-used m odule s can 
be pur chased. 

Ano th er featur e of C is th e kind of o ut p ut it ge ner· 
a tes. i\lo t C co mpil ers crea te mac hin e-language cod e 
that uses th e sa me for mat as asse mbl y-la ngu age pro· 
grams. Such p1·ogram s ma y run faste1· than co mpil ed 
langua ges tha l ge nerat e se mi -interpr eted co d e, and th ey 
d o not requ ire an y specia l supp o n p rogra ms to run 
them, makin g th e m easy to oper ate and easy LO d isLrib· 
ute. Th e pro gram s creat ed by a C com p iler can be rela­
tively co mpa ct. For o ne thin g, C is not a b ig language. 
At the co re level, C has o nl y abo ut a doze n keywords 
that co ul d be con sid ered co mmand s. All of its inp u rl 
o ut p ut fun ctio ns, such as p r imin g to th e di splay scree n, 
ar c inclu ded as a s1andard librar y of fun c1io ns. In some 
cases. it is poss ible to co mpi le a p rog ram usin g o nl y 
th ose fun ctio ns th at are actu ally use d in the prog r am, 
thu s redu cing th e ove rh ead req uir eme n ts of the final 
prog ram . 

Alth o ugh C is a hi gh -level langua ge, it wo rk s close r lO 

the ma chin e leve l th an man y such langu ages. It has a 

.... 
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_. numb er of ope rators th a1 man ip ulate indi vidu al bi t 
field s o f d ata. which make s hardwar e· in tensive progra m· 
ming easier. II also ha good facilities for imegra 1ing 
mac h ine language imo a program to speed up th ose 
port ions where t ime-int ensive com put at io n occu rs . 

Finall y, C offers a fair degree of portabi lit y. T houg h 
in theory. th ere is not an ' 'officia l' ' stand ard versio n of 
th e lan guage yc 1. in pra c1icc, vers io ns of th e la ngua ge 
th at arc a\'ailablc for a wide ra nge o f compu te r , fro m 
micro s to mainframes, are very simil a1·. Of co ur se, p ro· 
grams th at in clude a ny kind o f gra ph ics ge nerall y use 
ver y hardwa re-spec ific di spla y methods. ma kin g it hard 
10 conve rt them for u c o n comp ut ers with diff ere nt 
types of dis pla y hard ware. Still , by i ola tin g the se di s· 
pla y ro utin es in10 a sm all group of di stin ct fu nctio ns, C 
pro grammer s need o nl y to co n vert the se fun ct ion s LO 

e na ble their programs LO ope ra te o n anoth er ma chine . 
Thi s makes ii mu ch eas ier lO co n vert a C pr og ram wri1· 
ten for 1he IB~I PC to the Amiga th an it would be LO 

co nve rt a simil ar prognim from IBI\I Bas ic to the di s· 
tin ct Bas ic d ia lec t used on the Amiga. 

Ami ga and C 
In add itio n to the inh e rem virtu es of th e C prog ra m· 

min g la nguage, the features o f 1he Amiga are such that 
the co mpu ter lend s itse lf pa rti cularl y well to 1.he devel · 
op mcn 1 of sof tware wrin en in C. It has plem y of mem · 

ory, bo 1h for creating and execu 1ing large C programs. 
I Ls u c of large. spec ial-functio n co p rocessors to take 
ca re of tim e-int e nsive task s, such a grap hics di spla y 
ma nagemcm an d a nim at io n, sound and di sk 110, frees 
the main microp ro cessor to ru n at a hi gh ra te of speed. 
T hi s means tha t some C programs which wou ld exe cute 
too slowl y o n ot her microco mputers, will pe rfor m ver y 
well o n 1he Am iga. 

Another strong factor in its favo r i that the Am iga 
operat ing system i de ign ed to work with C programs. 
In fact, th e op era ting system itse lf is part ly wr itt en in C. 
One of th e main fea tu res o f th e Amiga o pera tin g sys· 
tem i~ that it offe rs upp ort librar ie of fun ctio ns th at 
allow programm e rs to easi ly take adv an tage of its 
powe r to di sp lay a nd anima te gr ap hics and tex t, or pro· 
duce sou nd and peech. e tc. T hese functi o ns are set up 
to me h perf ec tly with applica tio ns pro gra ms wriuen in 
C. In effect. C p rog ram mc 1·s can use th e Ami ga o perat· 
ing sy~1cm as if it wer e a librar y o f fu nctio ns tha t are 
pan of the C language. 

Compiling C 
Des pi te the c man y adva nt ages, C is st ill used mos tly 

by ex per ience d prog ram mers. T he re arc se veral reaso ns 
wh y newcome rs mig h t fee l intimidated by the lang uage. 
For o ne th ing . it is a comp iled , ra th er than an int er· 
p1·ctcd, lang ua ge. Using an in te rpre ted lang uage like 
Basic is a ver y int e rac tive ex per ien ce; it has a b uilt-in 
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Wh en Commod o re ·Amiga se t ou t lO acquire a C co rn· 
pi ler for th e Amiga, they turn ed to Latti ce Inc. Whil e 
the name La ttice may not rin g an y bells with you , it is a 
famil iar one to so ftwa1·c de velope rs. Hundred s of the 
best kno wn programs for th e IBM PC were wr itte n in 
Latti ce C. Amo ng them are dB ase Ill , Wo rd sta r 2000 . 
th e Smart Sof tware Syste m. th e Per fec t fam ily of pr o· 
i:,rrams and th e So rcimn S line of prog ram s. whi ch 
include s Supc rCa lc3. 

Begi1111ings 
La tt ice was found ed in 198 1, but its thr·ee prin cipa ls. 

Steve I lc rsec, Fran cis Lync h and Dave Sch mitt, had 
kn ow n eac h oth er for seve ral yea rs p1·io r to its in cep· 
tio n, havin g work ed t0ge th er in the so ftware fie ld . T he 
co mpan y sta rt ed with a co mpil er for min icom put e rs, 
and in I 982 re leased its co m p iler fo r the IBM PC. 
Tho ugh Latti ce was itself a sma ll co mp a ny. the pro du ct 
was soo n p icked up b y bo th Lifeboa t Assoc iates and 
tvli croso ft, who were ab le 10 give it widespread di stribu · 
tio n. The rn:,.1 PC \'ers ion of the co mp iler has won 
br oad criti cal accla im from th e co mpu te 1· p r·ess, and its 
users current! )' numb e r mo 1·e th an 30,000. 

Ste,e I le rsee. Dir ecto r of Ma rke ting for Lani cc. attri· 
bu tcs its success 10 what he calls "ego- less pro gram · 

mi ng." "We' re no t int erested in pro ving tha t we can 
wri te be tter code than anyo ne else:· he say . ' 'Our p 1·i· 
maq • co ncern has always bee n mee tin g the nee d s of 
our users." 

Although bes t kn own fo r its IBl\l PC co mpi ler . Lat· 
ticc ha ~ also done spe ciali zed so ftware deve lopme nt fo r 
Tand y. Sony . Texas lnstrumems an d IBM, among o th · 
ers. J or is it a stran ge r to 68000-basccl systems such as 
the Amiga, havin g alre ad y de veloped C co mpilers fo r 
comp u te rs runnin g unde r the CP/l\1-6 K opera tin g sys· 
tem, and for th e S inclair Q L, a 68008 system pop ular 
in E.uropc. Th e C<>mpi ler tha t Laui ce de veloped for the 
Am iga is thus a mat ure produ ct, eve n tho ugh it was 
written for such a revo lut iona ry new co mpu ter. 

Th e Family that Works Togeth er 
Herscc emp ha ·izes that Laui ce ha s deve lo ped a fam· 

ily of produ cts that wor k toge ther. nu mbe ,·ing 38 in a ll. 
I le is qu ick to po int out 1ha1 Co m modo ,·e co m m is· 
sioned l.aui ce not o n ly to wri te th e nat ive Amiga ver· 
sio n. bu t also to de ve lop Am iga co mpi le r for th e Su n 
;\licrosystems and Strid e 68000 devel o pm e nt systems 
and a cross -co mp ile r that ru ns o n th e IBM PC. "T his is 
sign ificant," he sa id , "because it shows th at Com modore 
is intere sted in supp o rtin g the whole spec trum of de vel· 
o pers. fro m the sma llest to the largest." 

All of th ese ve1· ions o f the Latti ce co mpil ers func · 
tion identical lr. o dc, ·elopers who are fam ilia 1· with 
anr of 1hem will have no prob lem usin g th e Ami ga ve1·­
ion. l.a1tice ha s also made e ffo rt s to ens ur e that 

bes ide !> be ing internall y co nsiste nt . its line of com p ilers 



editor , and afte r you ent er a line of cod e you ne ed o nl y 
1ypc RU1 to sec the pro gr am exec u te. Some Bas ics 
eve n pro vide synt ax chec ki ng on entr y, so tha 1 you ge t 
insta nt feed back if you make a typin g m ista ke. After 
running th e p rogra m. if it does n·t fun ctio n pro per! )'. 
)'O ii j ust list the bad lin es, make some ch ang e and run 
th e pr og ram aga in . 

With a co mpil ed lang uage , you mu st li rst co mpo se 
the so ur ce code us ing a tex t ed itor. T hen , you use the 
co mpile r to cha nge the so ur ce co de to o bj ec t cod e. 
Fina lly, you use a link er program to co nvert th e obj ec t 
co de to an exec utabl e form at. If an e rr or occu rs at an y 
stage (du e to a typog raphi ca l e rr o r in th e so ur ce co de, 
fo r instance), the who le pr oce du re mu st be repea ted 
agai n until the co mpilati o n proce ss is success fu l. On ly 
the n ca n yo u r un the pr ogram to d e ter min e whet her or 
not it do es wh at you wan t it to do. If it doe sn' t, yo u've 
go t to lo ad yo ur tex t edit or and tr y again . Th is is a fa r 
cry from Basic. where you type PRJ T "HELLO ", an d 
the co m puter simpl y do es it. 

Newer i.s N icer 
Lately, howeve r, C has been made a lot mo re fri e ndl y 

for 1he less-ex pe rience d pro gramm er. Ver r so phi st i­
ca ted pr ogram text ed ito rs arc now ava ilab le, so me of 
\\'hich can eve n pe rform sr nt ax chec kin g. so tha t you 
do n't have to wait until co mpilin g tim e to d iscov er sr n· 
tax e rr o rs. Some interpreted ver s io ns o f C have al so 

co nform as clo se ly as p oss ible to indu str y stand ard s, so 
as to affor d max imum portab ility. Th e)' have mad e sur e 
tha t 1he i1· versio n of th e lang uage is in close con fo r mity 
with the Unix System V standard. Hersee him se lf is a 
mem ber o f the ANSI co mm itt ee tha t is curr en tly work · 
in g o n stand ard iza tio n of th e C lan gua ge. 

In additi o n to its C com pil ers, Latti ce o ffe rs a nu m· 
bcr of pro grammer 's utiliti es and fun ction libra ries, 
ma ny of which sho uld be ava ilable for th e Ami ga 
honly after its rel ease. No r is Latti ce al o ne in su pport · 

ing its co mp ilers with aux ilia ry pro gram . Ou tside ven­
dor s di stribut e dozens o f uch produc ts, like" mart " 
cd i1or th at ca n perfo rm pro gram synt ax e ntr y, C int er· 
prc tcrs th a t prov id e an int e rac tive development envi ­
ronme nt for pro gra ms th a t will la ter be co mpil ed an d 
fu nction libra r ies tha t pro vide th e "bui ldi ng bloc ks" for 
appli ca tio ns like custom da tabases. 

Fulfilling a Promise 
Wh ile you ma y no t be intere sted in pr og ramm in g at 

all , th e ava ilabilit y of Latt ice C and oth er C de velo p· 
ment too ls, incl udin g cros s comp iler s, for th e Am iga is 
st ill very sign ifica nt. Such widely used, well supp orted 
so ftware d evelopme nt too ls th a t en co ur age po rt ab ilit y 
of prog rams fro m one mi crocom pu ter to a noth er will 
spu r the ea rl y p rod uctio n of th e ki nd o f software th at 
fulfill s th e prom ise of th e Ami ga's power ful ha rd ware. 

ap pea 1·ed. The se allow a prog r amm er to d eve lo p pro· 
grams in an int erac tive e nvironment th a t is mu ch mo re 
like Basic. T he d iffere nce i th at o nce pr og rams have 
bee n wri tt en usin g th e int er p reter, th ey can then be 
co mpil ed and run with a spe ed th a t Bas ic ca n' t to uch. 

T he a tmo sph ere p rov ided by tJ1e Am iga is mu ch 
fr ie nd lier to such de ve lo pm ent tJ1an tha t of mo st mi cro· 
co m pu ters, even if you choo se to use a C co mpil er 
instead o f an in terp reter . For o ne thin g, th e Am iga is a 
multita skin g system . So in stead o f load ing a tex t ed ito r, 
a co mpil er and a li nker in seq uence eve r y time you 
wan t to make a prn gr am change , it sho uld be p oss ibl e 
(i f yo u ha ve e nough memory) to have each o f th ese pro · 
gram s fu n ction ing simu ltaneously. Alth ough co mpilin g 
and linkin g is usua lly a multi stage pro cess, Am igaDOS 
allo ws you to set up bat ch j obs th at will per form tJ1e 
whol e pro cess aut o mati cally. Fina lly, if you have 
eno ugh memor y, you ca n use th e Am iga DOS RAM 
de vice to pu t yo u r files in a sup er-fast RAM di sk, whi ch 
will spe ed co mpilin g t ime dramatica lly. 

"C"ing i.s Belieuing 
Desp ite its re pu ta tion as a langua ge fo r skilled pro · 

gram me rs, C is no t mu ch mo re diffi cult to master th an 
a lang u age like Basic. Per h aps the be st way to co nvin ce 
you is to sh ow )'OU an examp le o f a C pro gram. The 
follow in g are list ings of two p rogra ms, o ne in C and 
o ne in Basic. Eac h prod uces a tempe ratur e co nver sion 
table fro m Fahr enh eit to Ce lsius in steps of 20 degrees 
Fahr en he it, whi ch loo ks like thi s: 

0 - 17.8 
20 - 6.7 

280 137.8 
300 148.9 

T he C pr ogra m is take n fro m pag e 8 o f th e class ic tex t, 
77ie C Progra mming La nguage, by Kerni gh an a nd Rit chie. 

I* pr int Fahren heit-Ce lsius tab le 
fo r f = 0, 20 , .. . , 300 */ 

ma in() 
{ 

*I 

int lower, upper , step; 
floa t fahr , ce lsius; 

lo wer = O; 

upp e r = 300; 
step = 20; 

falu = lower; 

I* lowe r limit o f tern· 
pe ra tur e table 

I* upp er limit */ 
I* s te p size */ 

whil e (fah r < = up per) { 
ce lsius = (5.0/9.0)*(fa hr - 32.0); 
printf (" % 4.0f %6 .1 f\ n ' ', fah r, ce lsius); 
fahr = fahr + step: 

>> • • 

..... 
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Here is the equiva lent pr og r am in th e dial ect of 
Microso ft Bas ic found o n MS-DOS mach ine s like the 
IBM PC: 

l O REM pr int Fah ren heit-Cels ius table 
20 REM 
30 DEFINT L,U,S 
40 DEFS G C,F 
50 REM 
60 LOWER = O 
70 UPPER= 300 
80 ST IP = 20 
90 REM 
I 00 WH ILE (FAHR < = UPPER) 
110 CELSIUS = (5/9)*(FAHR- 32) 
120 PRINT USING"####" ;FAHR; 
130 PRINT US! G "###### .#": CELSIUS 
140 FAHR=FAHR+ST IP 
150 WE 'D 

Basic Comparis o11 

As you can see, th e two pro gram s are no t a ll that 
diff e re n t. Let's co mpare them line b y line. To begin 
with, you will not ice th at th e C prog ram has no lin e 
numb ers. Th e fo_rmat of C is very free, and a single 
stat emen t ca n take up one lin e, or ma ny line s. Th is 
a llows the programmer to make th e program nea t and 
readable. Th e first statement, which starts with the char· 
aCLers /* is a re mark, co rr es pondin g to th e REM state· 
men t in line 10 of tl1e Basic pr og ram. In C, the remark 
can exte nd over many lin es unti l tl1e closi ng */ 
cha rac ters. 

Next co me s th e line Ma in(). Th is de fin es the fun c· 
t ion nam ed Main. C pro gr ams ,u-e m ade up of fun c· 
t ions. wh ich are sma ll subprograms. Every C p rogra m 
has at leas t o ne function , ca lled Mai n, witl1 which tl1c 
program starts its execution. The par entl1ese s af ter th e 
fun ctio n name show that it is a fun ct io n. Some fun c· 
tio ns co nta in tl1e names of var iables that tl1e fun ction 
ope rates up on (called parameters) withi n these paren · 
theses, but Main( ) does n't use any, and thu s is sa id to 
have an empty param e ter list. 

Afte1· tl1e name of the fu nct ion co mes a { (brace) 
charac ter. T hese braces arc pl entifu l in C progr ams; 
they are used to mark the beginn ing and end o f func ­
tions and th e beg inn ing and e nd of co mp ound sta te· 
me nts within a fun ction. As shown h ere, mo st 
pro gra mmer s use different leve ls of indentation to help 
group th e var ious p airs o f braces toget her. 

After th e init ial bra ce come two strange loo king 
stateme n Ls: 

int lowe r, up per , step; 
floa t fah r, Celsius; 

The se are roug hl y equ iva le nt to the DEFINT and 
DEFS 1G sta teme nt s in lin es 30 a nd 40 o f the Basic pro · 
gra m. To te ll th e truth , tl1oug h, those Basic lin es were 
added mo re as a point of reference than anytl1 ing else. 
Basic is not a stron gly typed lan guage; you don't rea lly 
hav e to spec ify to wha t kind o f stor age class a var iab le 
belongs (although most Bas ics give you th e opt io n to 
spec ify that it be sto red as an int ege r and no t in float· 

ing po int re pr ese nt atio n). Witl1 C. these sta temen ts arc 
no t op tio nal. Wh enever you wan t to use a var iable , you 
mus t decl are ah ead o f tim e whether it's an integer, a 
floa tin g po int or a tex t cha raCLer strin g. These d eclara · 
t ions a re made in a block at the top of the fu nct io n 
defin ition . 

When we com par e th e body o f tl1e program , we find 
that th ere are on ly two major differ ence . (O ne min o r 
change in the Basic program was to change th e variabl e 
name "STEP " to "ST IP", because ilie former is a Basic 
keywo rd. ) T he fir st is th at Bas ic uses the Wend sta te· 
men t to defi ne th e encl of th e Whi le state ment. C 
acco mpl ishes thi s by enclos ing the who le bod y of th e 
Wh ile sta teme nt within braces. 

Th e oth er maj or diff ere nce is the way in whi ch the 
resu lts are p i-inted. The C program uses a fu nctio n 
ca lled Pr im f( ). wh ich is not a part of th e language pro­
gram, but a pan o f the sta nd ar d librar y of 1/0 ro utin es. 
Thi s is an exam pl e of a fun ctio n tha t takes parame ters; 
the text an d vari abl es that app ear within the pa 1·en the· 
ses make up tl1e da ta up on which the func tion o perates. 
It perform s rou ghly th e sa me task as Bas ic's Pr im Usin g 
co mmand . 

The % and 'T ' charac ters are used to spec ify that a 
decima l number is to be formatted , and the nu mbe rs 
4.0 and 6.1 are used to specify th at th e numb ers are to 
be printed with four digits befo re tl1e d ec ima l place 
and none afte r. and six digits before the dec ima l place 
and o ne af ter, respe ctively. The Basic Print Usin g te rn· 
plates"####" an d '' ###### .#" d o rough ly the same 
thing. The C Printf () fun ction allo ws for mu ltip le su b· 
st itutions , wh ile se parat e Basic statement s are requi red 
for each formatted co lumn . 

No t H ard to "C" 

It sho uld be clea r fro m the above exa mpl e that o nc e 
yo u get past th e form al requirem ents of fun ction 
names , tl1e b races and declaring variable s, C is not as 
al ien as you m ight ha ve th ought . Thi s is not to say th at 
C is ju st Bas ic in ano the r disgu ise. There are a number 
of powerfu l fea tur es found in C that are qu ite d ifferent 
from Basic. Howeve r, there are eno ugh sim ilar ities so 
tha t th e beginn ing programmer can ge t started and ca n 
take in tl1e d iffer ences little by li ttle. 

Fo r mo st Basic progr ammer s, these aclclecl features 
will be quite welco me. Fo r exa mp le, C has a multitud e 
of powerful math and log ical ope rator s. The sta teme nt 
Fahr + = Step ; may be less recog ni zable than Fah r = 
Falu + Step , b ut it is a lot easier to typ e. C allows you 
to use either form. Pro gra mmers used to Basic, whe re 
If-Th en -Else stat emen ts are limited to a sing le line, will 
appre ciate th e fact that in C, If and Else clau ses can 
co nta in as man y sta teme nt s as d es ired. 

It is obv ious ly beyond the sco pe of this an icle to 
acqua int the un initia ted with all of the delight s o f C 
programming. Ho pefu lly, it will spur th e interes t o f 
some reade rs eno ugh to inves tiga te furth e r. Th e happ y 
rea der who do cs so will find much mo re ma te rial avail ­
ab le tlian whe n I bega n a yea r and a ha lf ago. Many of 
the larger booksto res have seve ral C t itles ava ilab le; I've 
see n so me with ove r a d oze n . 

Where to Look 

Th e follo wing b ib liogra ph y is a somewhat rand om 
amp ling of title s that I have see n recent ly. The Ker· 



ni ghan and RiLch ie book is Lhe Land ard reference 
work; it defines the co re ele ment s of Lhe lang uage , and 
is oflc n re fer red Lo simpl y as "K&R," or " the While 
Bibl e." It is a reference Lhat bel ong s on eve ry C pro ­
gra mme r' s she lf, bu t it is as dr y as du st and de finit e ly 
not a work LO be ap pr oac hed ligl1Lly by th e beginner. 
Th e ne xt two book s o n Lhe list arc rep resenta tive of th e 
" fir st wave" o f C boo ks fo1· microcom puter program ­
mers . T hey are Lho ro ugh yet und ers Landabl e. The resl 
are newer, and Lhough gener ally nol as co mprehens ive 
(wiLh th e excep t ion of Wai Le, Pra ta and Man in, whi ch is 
500 page s), Lhey ar e ver y easy for th e beginner LO 

und ersta nd . 

Selected Bibliography 

Ke rn ighan and Rit chie, The C Programming Language 
(P1·enti ce-Hall, 1978) 

Koc han , Step hen G., Programming in C (Hayden, 1983) 
Purdum , Ja ck, C Programming Guide (QUE , 1983) 
SLewa n , Warr en A., Sure.fire Programming in C (TAB, 

198 5) 
Trai sLe1·, Robe rt , Coingf rom BASIC to C (Pr entic e-Hall , 

1985) 
Waite , Pr ata and Man in, C Primer Plus (Sa ms, 1984) 
Wortm an and Sid ebo tto m, The C Programming T11tor 

(Brad y, 1984) 

Circle 32 on Reader Service card. 

Distortion -Free Digital 
Color Separated Image 
Created on the Amiga. 

: : Image~~! 
408 720-9994 

1307 S. Mary Ave. 
Suite 209 

Sunn yva le. CA 94087 

Circ le 33 on Reader Service card. 

Now Available In Atl,anta 
CPU- Mo1orola 68000 (16/ 32 bi!) 

256K RAM , expandab le to 512K 
Ex1ern al expansio n up 10 8 MB 
192K ROM 
3 CUSTOM CH IPS 

COLOR VIDEO 
DISPLAY-RGB , Composi1e or Co lor TV 

4,096 co lor s availab le 
Highes1 resolu 1ion -640x400 

TWO -BUTION MOUSE 

KEYBOARD-8 9 keys Numeric pad 
BUILT-IN DISK DRIVE- 311" 880 K 

SOFTWARE 

PERIPHERALS 

FULL SERVICE 

THES4 STORE 

AKERS IIILL SQUARE 2969C Cobb Parkway 
Atlanta, Georgia 30339 (404) 952~25 ~~P,,.,"-:.'!::W-.,"l:::, ......., 

MAKE YOUR 
IMAGES 

SUITABLE FOR 
REPRODUCTION 

NEW PROCESS 
DIGITAL COLOK SEPARATION™ 

Color Im ages direct from yo ur disk 
to Printing Color Separator! 

forget th e poo r quali ty from computer printers . 
forg et the distortions created by photographing the 
screen. Digital process creates Pixel Perfect TM image s 

for print reproduction. 

Process also available for IBM PC '" I 
Compatibles and Apple Macintosh ™. Digital 
Process can create black and white images 

for manuals and ads. 

Amlga ls a lradcnltlrk ol Comm odo1c. USM t'C Is a 1radcma1k of ION. Apple Mulntosh Is a trademark ol Apptc. Compute,~ . Digital Color Sc-p,r.-1k>n and f'b,tl Pcrfcc-l are tradcmarlu of lmagcSt:t Corp. 
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M aximillian '", from Tardis Software , is a 
breakthrough in software synergy , providing 
th e standard set of busines s funct ions integrated 
but not hardwired together. 

Our s tandard modules, spreadsheet with 
data base , word processor , g ra phics, and com­
municati ons so lve your day -to-day business 
problems . 

But power users need feat u res that compli­
cate inte grated packages , o r limi t them if left 
out. 

Maximilli an provides th e unprec edent e d 
ability to up gr ade to our Maxi+ modules in­
dependently, to provi de a c us tom p rice / per ­
formance mix to exactly suit you r needs . 

A nd , u sin g Max iSha re '", Maximillian can do 
what no other packag e does : Share data in 
real-tim e across the office o r across the country ! 

Ea ch module can be u s ed s tand -alone , but 
when two or more are used toge ther Maxi Net '" 
is active . 

The same MaxiNet '" also handles com muni­
ca tion with another Maximilli an to imp lem ent 
MaxiSh are '". 

EACH MODULE IS PLUG-IN AND TAILOR-MADE FOR THE AMIGA . 

Maxi Cale r" MaxlWord r" Maxi Graph "' MaxiTerm r" 

mm ----------
[tTo 

I- MH ISh, re'" 

AMIGA RUNNING FUTURE 
MAXI MILLIAN PRODUCTS 

Ma x1m1lha n. Mox1Colc, Ma xi Word, Max1Graph and Max1Term Are U4demarks of Tard1a Softwa re 



: · IT~ ~r !FFce-nvc ro 
&er rife Ms1e- 91~1lfA'I 
IIAIP JJl~AI t/r't,RA~ 1llt 
l'JJ()f?(ll/;7 ,4~ N&a~'f; 
11 ce!i"~ ~f'R&/1/?SHar r~ 
~NfiN(r, /J -@;fc 
M?/161.£ MJRP.

1 
~~ 

..... ..... .......... 
·········· 

Ft?K t.P'plL • . . . . .....:;...-_ · ·········· 

Max imillian St andar d Mod ules: 
MaxiCalc '" - 256 col by 256 rows , mouse or 

keyb oard , simple data base . 
Max iWord '" - memory b as ed , single font, 

word wra p, c u t/p aste grap hs and spread· 
s h ee t data . 

MaxiGraph '" - line , ba r and p ie c harts , hot 
inte g ra tion with sp read sheet. 

Max iTerm '" - 'ITY emulation , a ll ba ud rat es , 
te xt and Xm odem pro tocols . 

M ax iC alc+, Ma xiWord+ , Ma xiGraph+ and 
MaxiTerm+ avai la ble 4th qu a rter 198 5. 1----- - Tardis 

J l ,/ 1/ ' 

--
--

- -~ -.c . 

NOW 17/AT~ WHA1'" Z 
CALLA~ION/ 

APYA/tUP lf'4KPWAKP, iJIE ,4'/1/~ 1 
W/'TH APV"9~ ~,4,!?£1 

//Jt'fX1,11/U14tt4 ~v~ llfY ~! 
~PIK!? */!1,PJ..& ANP ~ r'J.Uq--/N 
flf?ANPABUJT'f, ,TIJ$T /,l/'4tr 'Tll- 7HE 
~ ~£"~ 7JII~ .. /1'/AXI/IJIUIAN 

WIJ..t PUT 11$ 'IMR~ AHEAP/ • 

Maximillian puts you ye a rs a he ad, wh ile 
letting you choose the cos t effective sol uti o n 
you ne ed today! 

a....--- -- 'Software ------.11 

• Pricing: 
Maximilli an: Only $19 5 .00 linclurles Ma xi· 

Cale , Maxi Wo rd , MaxiGr a ph and Maxi Term) 
Ava ilabl e NOW ! 

281 7 Sloat Road 
Pebble Beach. CR 93953 

( "108) 372-1722 

Maxi + modules : $149 .95 each (4th Q tr . 85) 
A sk us about the Am iga Pro g ramm er's Library, 
available now . 

Circle 18 on Reader Service card 
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Metacomco: 
Developers of AmigaDOS 
The name might not be familiar to you, 
but this small Eng lish company is the 
first nam e in systems software 
development for the A miga. 

On e of th e surpri ses a t th e Amiga laun ch in Jul y was 
th e di scove ry that a small Engli sh so ftware com pan y, 
i'vlctaco mco, was responsib le fo1· the de ve lopment of sys· 
terns sof tware for the ma chin e. 

AmigaDOS. a ce ntr a l co mp one nt of th e Ami ga's 
advan ced ope ratin g env ironment , was writte n al Meta · 
co mc o. By laun ch date, th ey had also supp lied Co mmo­
dor e with cross-d eve lo p me n t envi ronm e nts, a macro 
asse mbler. A.BasiC, MCC ISO-va lida ted Pascal and Ca m­
brid ge Lisp . 

Whence? 
:'vle taco mco was formed ju st ove r thr ee yea rs ago . A 

strong '' flavor" o f Camb rid ge Uni ver sity pervades th e 
com pa ny-b oth of its tec hni cal dir ectors, Dr. Tim Kin g 
and Bill Mea kin , rece ived de grees th ere. Bill Meakin 
has ove ra ll responsib ilit y for lang uages and com p ilers; 
Tim Kin g ove rsees Me taco mco' s system s developme nt 
prog rams. All of Met aco mco's emp loyees (abou t 25 in 
all) exhi b it great pr id e in the co mp any's re putat ion for 
te chni ca l deve lo p me n t ex pert ise. Loca ted in Bri sto l, 
England , the co mpan y also has a ba se in Ca lifornia. 

Who? 
T im King , 30, D irector of Resea 1-ch and Develop ­

ment , jo ined Metaco mco in 1984 afte r eig ht yea rs at 
Ca mbr idge Univers ity and thr ee at th e Un iver sity of 
Bath . Tim did hi s doc tora l thes is on relat io nal d a ta­
bases and ha s a co nt in u ing int erest in this a rea . 

ln cont rast LO h is co lleague 's aca dem ic ba ckgrou nd , 
Bill Meaki ns' expe rie nce lies in th e commerc ia l a nd 
ap pli ca tio ns areas. One of the co mpan y's founder s, he 
ha s spe nt mos t of the last th ree yea rs deve lopi ng a 
range of l3as ic in1er pr etel'S and co mpil ers fo r Meta­
co mco, in co nj uction with D igital Resea 1-ch . 

Why? 
Com modo re cho se Metacomco to dev elop th e mu lti ­

ta ski ng Am igaDOS beca use they wan ted a comp an 
with exte nsive exper ie nce with sta te-of-the-a n systems 

sof twar e . T he y a lso wa nted a co mp any th a t co uld meet 
the dead lin e (no small feat) and one that co u ld port key 
pro gramm ing lang uages fo1· the Am iga by the lau nch. 
Mctaco mc o delivered on a ll co unt s. 

What? 
What follows are descrip tio ns of Me taco mco 's 

AmigaDOS, ABas iC, \1CC Pasca l and Cambr idge Lis p. 
It sho uld be ap paren t tha t th e ir pr id e in "t ec hni ca l 
develo pme n t. expert ise" is well fou nded . 

A migaDOS 
Am iga DOS is a mult ipro cess ing opern tin g system th at 

a llows man y j obs to take pl ace simulta neo usly. Each v 
Amig aDO S pro cess repre sent s a parti cular process of 
th e o peratin g system (e.g., th e filin g system ). On l)'..9:" 
process is ru nning at a tim e, wh ile o ther p roce :sc's arc 
ei ther waitin g for so meth ing to hap pcn? ave been 
int errupt ed and are waiting to be resum ed. Eac h pro-
cess ha s a pr ior ity associated with it.T he process with 
th e hig hest p ri orit y th a t is fr e~ to run do es so; pro· 
ccsses of lower pri orit y r n on ly whe n tho se of hi gh er 
p rio rit y arc wa itin g. 

In develop ing .AmigaDOS , Metacom co drew heav ily 
on an English opera t ing system developed at Cam­

bridg e Unive rsity, called Trip os . Tr ipo s was des igned as 
a power ful too l fo r co mp u ter science researc h . ~ 

A p rocess ca lled Co mm and Lin e Int er face (CU ) is 
provide d for use in Am igaDOS. C U proccssc ~ 
com ma nd names and th en exec ute them~1Trm ands 
and user programs run u nder a part~c~ CL!, o r 
u nd er the Am igaDO S Workben c~ poss ibl e to have 
multipl e C U s. eac h ~ ia tcd with a sepa ra te scree n 
window. T he C U ~c ep 1s stand ard co mm and lin es, 
whic h ca n ind ud e co mmand files with pa rameter sub­
stituti.on and co mmand 1/0 red ir ect ion. 

migaDOS give s the wo rn -ou t ph 1·ase "user-fr ien dly" 
new vita lity. Whenever so methin g goes wro ng, for 
ex am ple. typ ing WHY di spla ys th e 1·easo n for the fa il­
ur e. If the for mal of a co mm and is forg o tt en, L)'pi ng "?' " 
after the co mm an d in que stion d isp lays its temp late. 

AmigaDOS has about 40 user 's co mm ands . Th ese 
incl ud e file-u ti lity co mm and s (incl udin g a screen an d a 
lin e edit or), CU co n trol co mmand s, com mand 
sequ ence co nt ro l co mm and s and system and sto rage 
mana ge men t co mm an ds. 



Files and directol"ie s are unlimi 111 size , number a nd 
depth ; o nl y the s impl e na re restrict ed (to 30 char-
ac ters). Oth er featur es · udc file comm ent s and 
ass ign ab le file pr o 

Am igaDOS · sa fe." Each bloc k ha s a header th at 
po in ts to t th e next and pr eviou s block s. Th erefore, 
an e disk can be re -created from o ne good bloc k. 

o this, th e o ne good bloc k is used to tr ace ba ck to 
the co re di rec tory in a central trac k o n th e d isk; fro m 
ther e, th e poi nt e rs to all the oth er bloc ks ca n be 
rec reated . 

Seve ral p hysica l devices and som e logica l de vices are 
pro vided by Am igaDOS. T he ph ysical devic es in clud 
th e prim er (PRT :), d isk driv es (e.g .. DFO:), se ria 
parall el pon s (SE R: and PAR:) and th e 1sk 
(RAM:), to name a few. Logica l dev· re used to find 
cert a in files th at your pro gra ay need . The se 
de vices use sta nd ard n at can be reass igned b y 
th e user to refere n y d irec tory. 

Th e folio · angu agcs ar c supp o rt ed b y 
Ami, . : C. Al3as iC, MCC Pascal 68000 and Ca m· 

e Lisp (Metaco mco); Am iga Bas ic (Microsoft) ; and 
TL C Logo (Th e Lisp Co.). It also support s a macro 
assembler and a linker . 

ABasiC 
ABasiC was spec ially des igned to access th e Am iga's 

graphi cs, so und and speec h ca pabilit ies, and is, there · 
fore, an exce lle nt in tr od uction to the po wer s o f the 
ma chin e. lt is a po rt of Mct aco mco's Bas ic 68000 int er· 
pr eter with extensio ns and alterati o ns. 

Th e usual featur es o f an interpr etive Basic are pr ov ided 
in ABasiC: thr ee num eric data types (integer and lEEE sin· 
gle- and do ubl e-precisio n floa t), ar bitra ry length strin gs, 
arra ys and serial and ra nd om files. In add itio n, the LIB­
CALL function pro vides access to the Amiga 's ROM libr ar· 
ies. as well as an y wr itten by the user. 

With th e pl ann ed in trodu ctio n o f a co mpil er, ABas iC 
is a n exce llent too l fo r th e d evelo pm ent o f co mm ercial 
appli ca tio ns, as well as for pe rso nal use. Th e mos t 
promi nent fea tu res are, how eve r, th e gr aphic s, sou nd 

and speec h ex ten sio ns built into the language. With 
th ese it is poss ib le to writ e remarkably sh ort and simpl e 
program s that create sop h isticated e ffect s. 

So me o f these command s will be fam ilia r to Basic 
users, but be careful-t hey have add itio nal par 
that add a grea t range of co ntr o l and nexi ihty. 

The Scree n sta tement defines a custo m scree n , a llow· 
ing definition of resoluti on an - ~ depth. Wind ow 
crea tes a wind ow and , as.-a added feat ur e, associate s it 
with a Bas ic file n -er. T he window in whi ch text 
and grap hi c to appea r can be sele cted by se uin g 
th e de a ile fo r th e out pu t. 

'r aw and Are a draw and fill arb itra ry po lygons , and 
attern and Linepac se t fill and lin e styles, respec tively. 

PenF, PenB and PenO set area fore gro und , background 
and o utlin e p en co lor regi ster s. RGB set s th e actu al 
co lor repre sen tation in a colo r reg ister. SSha pe reads a 
rectan gle from th e scr ee n ; GShape wr ites it o ut. 

Gr a phi cs o bjec ts can be saved in disk file s in comb i· 
nati o n with the file co mm and s (RGc t, RPu t or BLoad 
a nd Bsavc). Sound uses the so und generator s on any 
co mbination o f the four audio ch anne ls. 

So me unu sua l co mm and s are: Ani mate, wh ich creat es 
a mo veable im age and set s it in motion; Trans late an d 

arrat e, whi ch make Basic pro gra ms garrulous; and 
Wave, Peri od and Vo lum e, whi ch con tro l so und 
ge neratio n . 

MCC Pascal 68000 
Pascal was or iginall y des igned as a reaching langu age 

and h as beco me th e mos t po pula1· genera l p rogram · 
ming languag e in co mputer edu cat ion . MCC Pasca l 
68000 meets th e internation al stand ard ISO 7 185 leve l 
O and has bee n va lidated by the Briti sh S tand ar ds In sti · 
tut e. As an imp lement atio n o f the standard , it will be of ...,. 
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Circle 31 on Reader Service card. 

Manx Aztec C68k/Am 
The C for the Amiga 

Manx Soft.ware Systems will soon release an incredibly 
powerful, portable, and professional C Development System 
for the Amiga microcomputer: 

Manx Aztec C68k/Am 
THE FIRST CHOICE OF PROFESSIONALS 

Manx Aztec C Soft.ware Development Systems are used 
widely by professionals to produce software for business, 
educational, scientific, research, and industrial applications. 
Manx Aztec C is the first choice of professional C developers 
because Manx Aztec C Development Systems produce high 
quality code, are unsurpassed for portability, are bundled 
with powerful time saving utilities like make and vi, and 
because Manx Software Systems provides timely technical 
support. 

NATIVE AND CROSS DEVEWPMENT 
Manx Aztec C Software Development Systems are avail­

able as cross and native development systems. Manx Soft­
ware Systems has provided C cross development systems 
since 1980. No other C cross development system offers the 
complete, professional cross development environment pro­
vided by Manx. Every cross development system includes the 
optimized Aztec C compiler, an assembler, linkage editor, an 
object file librarian, a full set of UNIX and general utility 
libraries, and in some environments, such as MS-DOS and 
the Apple Macintosh, an array of time saving UNIX utilities 
like make, diff, and vi. 

MULTIPLE LEVELS 
Manx also provides different levels of Aztec C to meet the 

different demands and budgets of a wide range of software 
developers. The commercial system, Manx Aztec C-c, in­
cludes an optimized C compiler, assembler, linker, object 
libraiian, general library routines, library source, and extend­
ed library and utility routines. The developer's system, Manx 
Aztec C-d, includes an optimized C compiler, assembler, 
linker, object librarian, and general library routines. The per­
sonal system, Manx Aztec C-p, includes a less optimized C 
compiler, does not have an assembler, and has fewer library 
and utility routines. Each system is unbeatable for price­
petformance. Each system is upgradable. 

Prices: 
Manx Aztec C68k/Am-c .......... . ..... $499 
Manx Aztec C68k/Am-d ............... . $299 
Manx Aztec C68k/Am-p . . .... . ...... ... Sl99 
Manx Aztec MS-DOS to C68k/Am Cross . .. $500 

To order or for information call 1-800-221-0440, 
1-800.'.f'EC WARE, or 201-530-7997. Orders can be payed 
via check, COD, VISA, MASTER CARD, American Express, 
or net 30 to qualified customers. 

Portability: Manx Aztec C is also available for the Macin­
tosh, MS-DOS, CP/M-86, CP/M-80, APPLE II, TRS-80, and 
Commodore 64/128. 
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imerest to edu ca t ional estab lish men ts an d to any dc, ·el· 
opers seek ing po rt able co de. 

i\lCC Pascal is a one·pass na t ive code co mpi le r. T he 
translator p rovi des clea r , he lpfu l e rror messages in the 
case o f syn tax erro rs. O ne un usua l featu re is th e pro vi· 
sion of a ru n tim cc: de bu g p ac kage. As a n o ptio n, the 
trans lator p rod uces "s low" co d e, inco rp o~a Ling check· 
ing and line n umbe r in format io n. T he so u rce lines in 
wh ich errors occu,· are iden tifie d a l rum ime. 

Subrnu t ine s wr iLLen in C are access ib le tluo ugh l\lCC 
Pasca l's C in terfac e. These incl ude the who le o f the 
Amiga's graphics. sound and speec h libra r ies. 

Camb ridge Lisp 
Lisp is one of the o lde s t comp ut er lang u ages. hav ing 

bee n d eveloped in 1957 . It is a non-a lgo ri thm ic, S)•mb o l· 
pr ocess in g lang uage use d o fte n in a rtifi cia l in te llige nce 
researc h. It offe rs a llex ibi lity of da ta and co nt ro l stru c· 
wrc s un avai la ble i11 o th er languages. 

T he popular ity of Lisp ha s been grow ing a lo ng with 
the ris ing intere st. in expert systems . a prnc tical ap p lica · 
tion of a rt ific ial in tell igence resea,·ch. Li sp has been 
used ex tensively as a ba se lang uage for expert syste ms 
dc\'c lopmcnt. 

The prov ision of t he fu ll-fu nction Camb rid ge Lisp on the 
Am iga represen ts a fur ther step in the move men t towa rd 
prov id ing ex pert system dcve loprne m too ls for use on 
microcom put ers. Ca mb r idge Lisp 68000 is a memb er of th e 
standard Lisp fam ily, and it is sim ilar to Po rtable Standard 
Lisp . 

Camhr idgc Lisp he lps in p rogram deve lo pm ent in a 
nu mber o f ways. Using its l m e1·pre tive mode toge th er 
with the trace pa ckage. the prng ,·am mer ca n qui ck l)' 
and effic ientl y dc, ·clop and deb ug progr a ms. It check s 
for exceptional cases an d p 1·0,·ide s clea r d iagnos tics. 
Full tr acing i · avai lable in bo th im erprc tcd and com· 
pi led code, an d the co re ima ge ma y be dumpe d to aid 
in deb ugg ing. T he co nt ro l struct ur e of Lisp , whi ch 
incl ud es recu rsio n a nd funct ion compos ition, allows 
1hc pro gramm er to use a " top-clown" ap pro ach to 
brea k complex fu nct ions in to s impler unit s. 

A lar ge number of bui lt-in func tions arc o ffered by 
Camb r idge L isp. T he comp iled and interpreted func· 
tion s can be used in ter ch angeab ly. and, once devel· 
oped. a pro gra m can be comp iled to improve its 
operation spee d . 

Co11clusio11 
Hai ·d warc and sof tware m ust be jo intly d eve lo ped for 

a h igh-pe rforma nce m ulti- ta skin g D OS imp leme nt ati o n 
to be successfu l-i n comp ut ere se : You can 't ret rofit 
co nc u rre ncy. Mc tacomc o rose to th e occas ion. In tes ts. 
50 tasks hav e been ru n simu ltaneo usly in d iffcre m win · 
dow s u nder AmigaDOS. 

The people at ~lc tacomco had the benefit of state-of. 
thc·art de sign ,,·he n the y did the ir system s deve lop me nt 
for the r\m iga. Thei r comr ibu tio n of Amiga DOS. as 
well as n umero us opt imized program mi ng language s 
for the Am iga. sho uld gr ea tl y be nefit th e succe ss o f thi s 
very u n ique co mp u ter. 

Addr ess all rmn ,s/1011tf1,11rr to Am igaWorld Pliitorial, 80 Pine 
St .. Peterborough, N II OJ·/58 . 



PRE-PUBLICATION ANNOUNCEMENT 

The Second Annual RUN special Issue 
This is simply the most incredible 

all-in-one Commodore reference Ii· 
brary you can buy. It's the ideal gift 
for every C-64/C-l 28* enthusiast, and 
the perfect complement to last year's 
hot-selling special edition. In fact, 
last year's Specwl Issue was so popular, 
all 200,000 copies were sold within a 
matter of days. 

And this year, there are even more 
reasons to order early. In this excit· 
ing Specwl Issue, you'll get 

• An in-depth look at the new 
C-128 . . . step-by-step inf orma· 
tion that leads you through 
every extraordinary C-128 fea­
ture: graphics, music, telecom· 
munications, and 
programming. Plus, an intro· 
duction to CP/M, and a C-128 
programmer's aid. 

ul happened upon your first 
special, Issue in a bookstore 

... never before have I seen a 
publication more packed with all 

the 'right stuff'!" 
Oregr,ry Stubbltfold 

San Dilgo, Q\ 

• Commodore &l and Comnnm 128 are r,giltmd irademaruci 
Commodore~ Madtin<S, Inc 

• 500 "Magic" hints and tricks for 
the C-64 from Louis 
Sander . . . every entry pub­
lished in RUN in 1985, plus 
more than 100 neuer-bejorepub­
lished tricks for the C-64 and 
C-128. 

• A free pull-out wall chart- even 

bigger than last year's-con· 
taining vital reference material 
for C-64 and C-128 
users ... keywords, commands, 
programming codes. 

• Learn-as-you-go tutorials for 
new C.64/C-128 
users ... everything from graph· 
ics to maintenance. 

• Commodore Primer .. . a glos· 
sary of nearly 125 commands 
and terms. 

• A complete, up-to-date list of 
Commodore clubs and user 
groups. 

Remember, this limited edition of 
RUN will be in big demand. Hurry 
and order your copy . .. and order 
one for a friend. Simply return the 
coupon, or call 'i' 1-800-258-5473. 
(In NH, dial 1-924-9471.) 

YES. Please send me ____ capits of the Second Annual 
RUN SPECIAL ISSUE. I am e11dosing $3.95 fur each ropy that I order. 
D Check Enclosed D MC D VISA D AE 

Card# Exp.Date 

Name Signarure 

Address 

City Seate Zip 
Canada & Mociro WA~ Swfn $7.15, US funds dmm oo LS bank. ~ Airmail, pble iixpiirc. Onlen ~iB be shipped Ilca,rrur , l!l!i 
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Digital Canvas 

Digjtal Canvas zs designed to be a showplace for 
Amiga artists. This issue features the work of Sheryl 
Knowles, Senior Graphic Artist at Commodore­
Amiga. 

Shery l grad uated fro m Oregon Stat e Un ivers ity 
with a BS in Anthr o po logy and m in ors in art , co mput er 
science and Asian studi es. She moved LO Ca liforn ia in 
1975 where she began h er ca re er as a commerc ial art ist 
and free lance illu str ator, do ing a littl e o f every thin g: 
bu siness sta tion ery, adv erti sing, paper -do ll design , book 
and co mic-boo k illu str ation . 

In 1983. Shery l be came Amiga 's first art ist, producing 
artwork for dem os, user-int erface des ign, ico ns and 
font s . .. and ju st for fun , LO pu sh th e machin e to its ar­
tist ic limits . 

Sheryl is enthusi as tic about th e poss ibiliti es th at th e 
Am iga offe rs for arti sti c ex pre ssion. "Co mput ers are 
no t trad itionally co nsidered to be arti st's too ls," she 
says. "Bu t th e Amiga is revo luti o nary in th at it will 
make the co mput er a reasonab le too l fo r an arti st. And 
beca use it will be ava ilab le LO so many peo ple, more 
peop le than eve r will di scove r thei1· arti sti c ab iliti es. 

'Tm a traditi o nali st. I like the old maste rs. I don't see 
how comput er art diff ers ver y much from conv ention al 
an. What you can do with pa int and a ca nvas you can 
also do with pi xels an d a mo nitor screen . Th e prin ci­
ple s are th e sa me." 
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"What you can do with 
paint and canvas you can 

also do with pixels and a 
monitor screen." 
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Protocol 
By George Por 

Protocol is designed to help you tap the potential of 
your Amiga as a telecommunications tool-for busi­
ness, pleasure and profit. 

If you're amon g Lhose sman enoug h LO kn ow th al 
they can become eve n sma rt er by usin g th e Am iga fo r 
teleco mmunic ati ng, then you sho uld enjo y re ad in g Pro­
tocol. Our key cr iLer-ion for pi cking co mmuni caLions 
pro du cts, peopl e and app lica tio ns Lo wrile aboul is: 
Will Lhe story in sp ire so meone to try new Lhings th al 
can en han ce one's work or add more pi zzaz.z to one's 
lif e? You'll te ll us whe th er or nol ProLOcol is meeting 
that sland ard. 

As we ap p roac h the end of thi s millen nium , we' re 
fac ing situ ation s that one can see altern atively as cr ises, 
or as cha llenge s and oppo rtuniti es. T hose with flexible 
co mmunications systems will tend to be the winn ers. 
Learning h ow to unl eas h th e power of th e Amiga as a 
far -reac hin g com muni cation s LOOI ca n be your winnin g 
t icke t in th e years LO co me. 

T here arc so me techni ca l ex tr as built int o th e Amiga. 
Most of Lhe pe rsonal co mputer s on the market can per ­
for m the same ba sic communi ca tion s funct ions, pro ­
vided th at yo u ha ve the right sof tware. Be yond th e 
bas ics, th e Ami ga ha s in sto re for you o pportuniti es no t 
ava ilable LO use rs o f an y oth er m icro . Fo r example, you 
can: increase th e use fu ln ess of tex t or o Lher files yo u 
rece ive onlinc by co lor co din g them for easy identifica­
tion and re tri eval; work on other programs whil e in 
Te rmin al mode with out wasti ng ex pe nsive co nn ec t 
tim e; and se nd electro ni c gree tin g cai·d s with sound to 
Mom for her nex t birthda y, jus t to mention a few. 

O nc e yo u look in LO the mo,·e serio us thing s you ca n 
do with the Amiga, such as acce ssin g so me of tJ1e mu sh · 
roam ing o n-lin e co mmunications , tran sac tio n and 
info r mat ion serv ices, yo u' ll be dazzled by yo ur opt io ns. 
You might even beg in to fee l th e e ffec ts of inform atio n 
ove rloa d. The bes t way to avo id thi s is LO decide what 

Photograph by Edward Judi ce 

you want LO hea r about, what your prioriti es are, and 
ma tch th em with what is available. To facilit a te this 
deci s ion making, we've co mpil ed a list of Amiga-or i­
ent ed te leco mmuni ca tions top ics that migh t app ea r in 
future issues. 

Modems 
When you want the Amiga LO "talk" to any o th er 

computer o uts ide your pr emi ses, you need a d evice that 
transl ates its di gital sign als int o analog signals that the 
ph o ne system ca n pick up and forward. That device is a 
mod em (modul ator/demod ulator). Modem s co me with 
many diff ere nt co mbin atio ns of a var iety of fea tur es. 
Before decid ing which o ne to bu y, you ma y want to 
find out, for example , what it wou ld impl y to get one 
with tran smission capacity rou ghl y eq ual to 300, 1200 
words per minut e, like Co mm o d ore- Amig a's own 
1200 RS, or 2400 words per minut e, such as Tecmar's 
T-Modem. Thi s and man y o th er modem qu es tio ns will 
be answer ed in upc o min g Protocol in sta llm ents. 

Comm1111ications Software 
Co mmuni cati o ns so ftware fa lls into thre e diff ere nt 

ca tego ri es: access , host and terminal so ftwar e. Access 
pro gra ms are tailor ed to "talk with" speci fic o n -line 
datab ases, such as Dow Jon es, Dialog or Lexi s/Nex is. A 
ho st p rogram is what yo u nee d when , for example, you 
want to se t up a ne ighborh oo d bullet in-board serv ice. 
You' ll probabl y ha ve to wait a whil e befo re see ing 
access and hos t so ftware for th e Amiga. Terminal so ft­
ware d oes th e po stm an's job by delivering messag es and 
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files to and from your com puter. Fortu nately, terminal 
pro gra ms, whi ch arc used th e mos t freq uent ly, are 
;1lrcad) ' her e. We mi ght eve n have a rev iew o f o ne in 
ou r ne xt issue. 

Nuts and Bolts of Getting Ready to Communicate 
If you think hardwar e (th e Ami ga itse lf and a mo · 

dcm) p lus co mmu nicat io ns so ftware are all you need to 
go o n-lin e, then you 're in for a surpri se. "Bra in ware" is 
even mo re impon anL than har dware o r softw ar e; thi s 
include s knowin g how Lo se t th e switches, ho w to 
redu ce co nn ect -time ch arges and how Lo shon e n your 
learning cu rve. 

What You Should Know about "Telelaw" 
Since million s o f modem s are whirrin g in Am erica n 

ho mes and o ffice s. stale and fede ral leg islators ha ve 

II The persanal or business 
network that you form 
with your Amiga is a 
hotbed of promising ven­
tures and new, more effec­
tive forms of human 
com1nunuatinn. 
started LO figur e o ut what th ey shou ld reg ula te and 
wha 1 th ey sho uld n' t. I t's 110 1 a n easy job. beca use no 
o ne ca n pred ict. the lo ng-te r m impli ca tions o f an y law 
re lated to a fast-cha nging indu stry and vola tile telecom · 
muni cati o ns usage patt e rn s. We' ll kee p a n eye o n what 
" tc le lawmakcrs" arc coo king u p and will talk more 
abo u1 it late r. 

Bulletin -Board Systems 
Bulletin-b oard systems (BBSs) are the in forma tion -age 

de scend ant s of lh e goo d o l' brroce ry store bu lletin 
board s. You ca n use them for a var ie ty of pu rpo ses, 
such as buying and se lli ng, findin g a ro ommat c, swap · 
pin g p ublic d o main p rog rams, pla yin g co mpu ter ga mes 
and sha1·ing the la1cst news on Am iga prod ucts. 
Rec enll y, numerou s co rp o rations sta rt ed to use bu llet in 
boards for on- line pre ss co nferenc es, custo mer and 
shareho lder re lat ion s a nd o the r im crna l and externa l 
publi c rela t io ns functio ns. Fr om tim e to tim e, we' ll g ive 
you a rundown of Am iga-o r ic111.cd BSSs and so me nove l 
a ppli ca tio ns for them. 

Electronic Mail Services Compared 
Usi ng ele ctron ic ma il, you ca n pul th e leu er o r do cu­

ment th a t yo u've ju st wri u cn in th e hand s of an add ress· 
cc within minut es. Think o f the d ifference it can ma ke 

in th e use of your tim e! Th e ba11lc is h ea tin g up amo ng 
e-mail giants. You, th e ir current o r futur e custo mer, 
mi ght well benefit from it. Th e increasing com petition 
be twee n MC I Ma il, Federa l Expr ess· Zap Mail , Wes tern 
Uni on's EasyLink , Ge nera l Elcct ric's Q uick-Comm , ITT 
Dialco m and the o the rs may brin g lower pri ces , b ut it 
will st ill he up LO yo u to figu re o ut wh ich o f them 
offer s 1hc m ix of features mos t su itable to yo ur wo rkin g 
co ndi t ions and co mmuni ca tio ns nee d s. Readin g a com· 
parat ive ovc1-vicw o f the m in Protoco l ma y save yo u 
hundr eds of har d -earne d do llars in co nsul t ing fees. 

Computer-Assisted Group Comm1111icatio11s 
If you arc a member o r an y geog raph ica lly d ispersed 

group - a b i-coas tal famil y, a resea rch tea m, an int c rna · 
tio nal assoc iati on , a multi sitc task for ce. c tc.- and you 
nee d 10 ge nera te gro up syne rgy in spit e of th e d istan ce, 
co mput er-ass isted brroup co mmuni ca tio ns systems arc 
the answer. Th ere ar e 25 ve nd ors se llin g or lice nsing 
the so ftware tha t man ages gr o up co rnmun ica tio11s 
ll'af fic. We will report to you o n boLh sta te·of.t hc·a rt 
de vc lopmcm s a nd im ere sti ng uses o f th ese text-based 
co nf eren cing systems. 

The La11d of LAN: Lacal Area Netwo rks 
Le t's say peopl e i11 your work gro up are loca 1cd in 

th e sam e building and yo u're loo kin g for a sc t·up wh ere· 
by eac h of yo ur co mputer s ca n se nd and 1·ece ive do cu· 
mc nts to and fro m o ne a nother. You ma y wan t to ha ve 
eac h com pu ter hare expe nsive periph e ra ls instead of 
bu ying a lase r pr int er o r an o pti cal di sk dri ve fo r ea ch 
of 1hcm. Wh al yo u arc loo kin g fo r is ca lled a Local 
Arca e twork (LA ). What LANs are ava ilab le for 
Am iga users? Wh o sup plies them ? Wha t are th e ad van· 
tagcs and dr awba cks o f loca l vs. di stribut ed ne twork 
ar chit ec tur e? Answers to these que stio ns ma y be fo rth ­
co min g in futur e issues. 

The Big Three of Electronic Utiliti es 
T he So ur ce. Co mpu Serve and Delphi are th e th ree 

la rges t elec t ro ni c on -line utiliti es, pr ov id ing hun dred s 
of in fo rm at io n, commu ni catio ns and 1ran sac 1ion sc r· 
vices LO a quart er of a milli o n peo ple. T he ways in 
whi ch you ca n use th ese hu ge el ec tro nic utiliti es arc 
limit ed on ly by your imag inati o n. Yo u can buy and sell 
stocks, read the late st editio ns of news wir cs , chat with 
1he edit o rs o f e lec tr o n ic ma gaz in es. down load p 1·ob•Tam s 
of im crcst LO you o r j o in or form an on- lin e group o f 
/\m iga user s. Each of these th ree bi ggies is so un ique 
th at it deserves a se pa ra te a rt icle rev iew in g its off erin gs. 

The Videotex Co1111ectio11 
In a few year, whe n we loo k ba ck at 1985. we' ll say it 

was 1hc year o f the Amiga in d esktop com pulin g and 
th e year o f vidc o tcx in pe rso na l com put e r co mmuni ca · 
I io ns. We will have see n: vidcotcx system s a llow ing 
1ra nsmi ss ion o f bo Lh tex t and graphic s be tween the 
Ami ga and a hos t co mput e r; bankin g and shopp ing 
witho ut leav ing ho me; and o rd ering dinner from 
men us visua lly d isp layed o n scree n. We' ll di scuss the 
prom ises of video tcx and serv ices th at start to ful · 
fill Lltem. 

Electro11ic Libraries 
Th ere arc abou t 2,500 comm ercially ava ilab le on -line 

da tab ases tha t yo u can access with your Ami ga. /\ II 
aspects of hum a n knowled ge arc cove red , fro m bu si· 
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VIP Professional™ 
We Jazzed Up Lotus 1-2-3™ 

For Your Amiga™ PC 
The unive rsal dream - to have 1-2-J 
powe r on your Ami ga has to me true. VIP 
Pro fessional· is a p rogr am ident ical in 
features and command s wi th 1-2-J. The 
sam e spread shee t analysis. in for mation 
managem ent and ext rao rdina ry bu sine ss 
graphi cs. A ll co m b ined in o ne casy-to­
lc arn, casy- to-,1ffo rd package. W hat's 
mo re, V IP Professio nal not on ly has all 
the features of 1-2-J , you can also type 
the sam e keys to do the same thin gs. Or 
bett er yet, use a mouse to ma ke it all so 
mu ch simpl er. 

Not Just 1-2-3 in Mouse Clothing 
VIP Professiona l is to tally faithf u l to 
th e 1-2-J standard . In fact, you 
can send " 1-2-J" files crc,1ted 
with Professio nal to be used w ith 
1-2-3 it,c lf, or with versions of 
Profcssion,11 on the Appl e//, the 
Ma cint osh. the A tari ST, IBM 's 
even U N IX co mpute rs. But like 
the Amiga itself, Pro fessional also 
has the sp irit of a daring 
maveri ck. Just as th e Amiga 
out strip s the power and pe rfo rm­
ance o f th e bu sine ss co mput ers, VIP Pro fessional m eets and out featur es Lo tu s. 
Com pare for you rself: 

Featur e 
123 Com mands 
123 Grap hics 
1 23 Data base 
123 Ma cros 
1 23 Files 
Enhanced Graph s 
Uses mouse 
Dro p-Do wn Me nus 
Ico ns 
Intuiti on'" Int erface 
Multi p le w indows 
Availab le on Amiga 
Easy to use 
Af fo rdabl e 

Call It Intu iti on 

VIP 1-2- 3 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 

V IP Pro fessional is easy to use because it 
takes adv antage o f th e In tuit ion envi ron­
ment and o ther elegant features built 
into the Amig a. Throw in lot s o f help , a 
th oughtfu l tutor ial for the nov ice, and a 
thor ough referen ce manual, and you 

VI P Prof l' ))IOn ,tl. VIPAn..1!~1). VIP frc1..•IJnH' VIP (onsul!Jnl 

,and VIP I '" ''lh oug ht JfC' tr,idcm,.111,.) Qf VIP lt.•, hnnlog u:s. LOI· 

u, 1 · 2· l ,, .1 1r.1dl 1 ffiJ1 I,. of lotu, Ot•\t•lo1>m ,·nt Co,po,.11,on 

Am1g,1 ,1ncl lrll1111,on Ml' lr,1d('m.11f..., of Commodorl' 

Busuw ss M .1chm cs 0 1qsc; By VIP h· ,hno lo1,;u .. ·:, 

VIP Profession.al will do your financrs, keep your 
inventory, graph your salrs, and a whole lot more. 

·········-· [Iij
·-···-······-· .. ··· . 

~ 
:: .. 

E ; .• l . .,;:, __ J 
,,:, · - ..... 

I 

1& / 1 A,..., ._ / . / . . - ,, -/ . -.... ,.,,,, .... •-"" -
TECHNO LOGIES 

132 Aero Camin o, SantaBarb ara, CA 
93117 

have the makings o f the perfec t 
powerhouse p rod uct for the office, 
school and hom e. And at the sup er low 
price, VIP Professio nal is as easy to afford 
as it is to use. 

Just a Hint of Thing s to Come 
VIP Technolog ies is on the move. V IP 
Professional is the first of several pro du cts 
for your Amiga nearing co mpletion, all o f 
which will in teract wit h each ot her. 
Expec t to see soo n: 

VIP Analys is'" - A statistica l and analyt i­
cal tool to integrate and manage 
information create d wi th V IP Professional 
or Lotus 1-2-J. 

VIP Freelanc e~ - A co m p lete text 
processo r with full forma tt ing 
capabi lities, p lus a com pl ete 
wo rkbenc h o f w riter's too ls. 

V IP Cons ult ant '" - A proj ect 
management 
p rog ram to 

.,. help design , 
organ ize and 
im p lement any 
co mpl ex task at 
hand. 

VIP Foreth ough t'" - An outl ine processor 
usefu l for organizing any mental activ ity. 
Our ~oftware wi ll make yo ur Amiga 
inve stm ent one of the best 1•ou have eve r 
made . 

Alth ough VIP Professi ona l will sell for 
$199.95 af ter Feb. 1, '86 , as a special 
introdu ctory offer, you can get th is product 
for th e low pric e of : 

$149.95 
If Your Dealer is Out of Stock , 

Order Direct. 

1-800-328-2737 
In Califo rnia call: 

1-800-468-8737 
Order Status and Softwar e Questions, Call: 

(805) 968-4364 
M,ul ordC'r, For shi p pin g Jnd h.indhng Jd d SJ in the U.S 
56 CJnJd,, 52 0 O\N)t.'J.S I. C.1hforn1J ''-'>1dcna Jdd 6% sJl c.-s 

1..i., COO, .tnd Purch.isC' Order<, Will NOT be .:1ccep1ed . 
Pt•r,on.11 l hcd,, ,,111 tw h('ld for 1hr('C' ,,..C'cl..s to dc.ir All 
pm'-'' .111• ,uhwi 110 \ hJni.:?.C' '"1h o ut not1tc 

• 511~ Recommended 

Software Submissions Encouraged 



ness , science and law to politic s, religio n and curr e nt 
a ffa irs. T he hard est thin g is figuring out where to find 
what you need to know. We'll share with you a few sim­
ple but effective tri cks of the trade . 

Get a "Te/education" 
Co mputer -assisted lea rnin g is a ne w way to ea rn a 

degree , lea rn about th e sec ret s of Fren ch cuisin e from a 
native chef o r refr esh your knowledge of anything 
taught in the hundr eds of co ur ses offe red on-lin e by 
many aca dem ic and non -academic in stitution s. In Pro­
toco l, current use rs of thi s new ed uca tio nal vehicl e will 
tell you what to expec t as an on-line stud ent o r teache r. 

"Telework" 
A recent Pac ific Bell ad stat es, " ... in the next few 

year s, in the greater Los Ang eles ar ea alone , ther e will 
be 800,000 pe o ple te lecomm utin g to their jobs , using 
light -wave highways in stead o f freewa ys." Even if this 
figure is inflated , PacBe ll is right on trac k. Each yea r 
th ere are mor e people who send their work from ho me 
via co mput er to the co rp o rat e switchb oa rd s. 

Electronic Networking for Fun and Profit 

Modems, so ftware, LANs and o th er techni ca l issue s 
wouldn' t re ally be worth whil e if th ey didn ' t enr ich your 
pe rsona l or pr ofessio nal li fe. Electr o ni c ne twork ing is a 
new game in whi ch eve ry partic ip ant can win. The per-
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WHEN IT'S TIME TO 
MAKE YOUR MOVE 

Lattice® Cross Compilers Help You 
Hit Your Target On Time 

Lattice Cross Compilers let you take advantage of the 
speed and struc ture of a larger system to develop C 
programs for popular 68000 personal computers! 

Use your MS-DOS, IBM mainframe , DEC minicom· 
puter, or UNIX system to give you centralized source 
management , rapid compilation , and access to high· 
speed peripherals. Since the Lattice C Cross Compilers 
are fully compatible with the native compilers, you can 
compile and link on the mainframe or the micro 
interchangeably . 

The indus try-standard Lattice 68000 C Compiler for 
the Amiga is available for IBM MS-DOS, PC-DOS, 
VM/CMS and MVS/TSO, DEC VAX/VMS and 
VAX/UNIX, and a variety of MC68000/UNIX and 
iAPX/XENIX systems. Lattice also provides an 
assembler , linker and librarian for each host system 
plus the appropriat e file transfer software so you can 
move source and object code between the host and the 
microcomputer. 

so nal o r busin ess ne twork that you fonn by using your 
Amiga as a te leco mp ut er is a hotbed of promi sin g ven­
tur es and new, 11101·e effec tive form s of hum an 
co mmuni cat ion. 

The Future of Amiga Communications 
The Am iga is th e onl y tru e multi sensory te leco mpu· 

ter o n th e ma1·ket. What is a multi se nsory tel eco mpu · 
ter? Try to p ictur e your self in a situ ation in which you 
have to instanta neou sly co nvey a co mp lex message to a 
geogr aphi cally disper sed audi ence. The Am iga gives 
you a dazzlin g arra y o f bri ght co lors , high -reso lution 
an imated graphic s, tex t, vo ice and stereo music to co m­
bi ne int o a powe rful message . 

Multisenso ry pe rsona l and busine ss com muni cations 
open to us opportuniti es of unpredi ctable scope. Proto · 
co l reade rs ma y take the lead in exploring and creating 
th ose o ppo rtuniti es. You' ll be among the fir st to know 
wha t thi rd -part y deve lopers ar c p repa rin g for Amiga's 
videopo rt. Also , be sur e to writ e to us about your own 
telecomm uni cation s app lica tions. 

How to Reach Protocol 
Th ese top ics ar e a sampling of what we have in mind 

for futur e issues. Let us know what you th ink . If you 
have a modem a nd a sub scr ipt io n to Th e So ur ce o r 
Co mpu Serve, you ca n dro p a line to ou1· elec tro nic 
mailbox. Of course , USPS mail is welcome as well. 
Please addr ess an )' sugges tions, thought s or com me nt s 
to AmigaWorld ed itorial, 80 Pin e St. , Peterb o rough , NH 
03'158. 

See you o n-line! 

We practice portability. 

Make your move now. Call Lynn Magnuson at 
Lattice today! 

Latti ce , Inc. • P.O. Box 3072 • Glen Ellyn , IL 60138 
Ph one (312) 858-7950e TWX 910-29 1-2190 

International Sales Offices: BENELUX: De Vooght. Phone 1321·2·720.91.28 ENGLAND: Roundhill. Phone (06721 54675 JAPAN: Lifeboat, Inc. Phone (031 293-4711 
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• MODEMS• 

T-Modem 2400 ........................ .. .............. CALL 

... NCHOR 
Volksmodem 30011200 ................ ......... S 189.00 
Signalman Express ............................. $299 .00 
Lightn ing 2400 Baud .................... ....... . $399.00 

(DHayes' 
Smanmodem 300 ................................ $139.00 
Smartmodem 1200 ...... ....................... . $389 .00 
Smanmodem 2400 .......... .............. ...... S629.00 

AST 
Reach 1200 Baud Halt Card .......... ...... $399.00 

INovationS 
J-Cat .......... ..... ........ ........ .............. .... ..... $99.99 
Nova11on 2400 ........................................ . CALL 

•MULTI FUNCTION MODULES• 

T-Card ...................... ........................... .... CALL 
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We do not sell the Amiga Computer. Many of the products 
listed may not be available at time of pr inting. Please call for 

price and delivery. 

•MONITORS• 

..4vlcEK 
300 Green .... ..... ......... ......... .......... ...... . $129 .00 
300 Amber ........... ................................ $ 139.00 
Coler 300 Compos ite ........................... $179 .00 
Coler 500 Compos itelRGB ........ ........... $389 .00 
Coler 600 Hi-Res (640x240) ................. $399 .00 
Coler 700 Hi-Res (720x240) ....... .......... $499.00 

NEC 
JB 1260 Green .......... .............. .......... ... . $59.99 
JB 1201Gl 1205A ......... .. ........... ...... (ea.) $99.99 
JB 1270 ..... .. ........................................ $139 .00 
JB 1275 .. .............. .... ........................... $149 .00 
JC 1460 Color. ..................................... $269 .00 
JC 1410 RGB ....... ......... ........ ......... ..... $669 .00 

(# ~ 
440 Ultra Hi-Res RGB ............ ........... .. $589 .00 

~ ZVM 122011230 .............. .................... .. . $99.99 
ZVM 133 RGBIColor ........... ...... ..... ...... $429.00 
ZVM 135 RGBICo lor ............................ $459 .00 
ZVM 136 RGBIColor ................ ...... ...... $599.00 

• DISK DRIVES • 

T-D1sk. 20 meg ........ ..... .......... ........ . .. CALL 
T-Tape, 20 meg backup ....... .... ...... .. .CALL 

• DISKETTES • 

maxell . 
31/2" DSIDD .......... .............. .... ........ ..... $54.99 
51/2" MD-2.. . ........... .......... ........ $23.99 

AMARAY 
30 Disk Tub 31/2 --.. .......... ....................... . $8.99 

• 3rd PARTY SOFTWARE • 

• PRINTERS • 

CANON 
A40 ..... .......... .................. ................ ...... ... CAL L 
LBP-8A 1 Laser .................. .. ...... ..... ......... CAL L 

EPSON 
RX-100. LX-80 ... ......... ........................... .. CALL 
FX-85. FX-185 ........................................ CALL 
LO 1500. JX80 Color ............................. .. CALL 
Homewriter 10 ......................................... CALL 
NEW! LX-90 . S0 -2000. DX-10. 
DX-20. HS-80 ........... .................... .. .......... CALL 

JUKI ' 
6000 Letter Ouality ....... ......... ..... ............ . CAL L 
6100 Letter Ouality ............... .. ....... ........ .. CAL L 
6300 Letter Quali ty ................................. CALL 

Ol(JD\TA 
84. 93. 182. 192. 193 ................. ............. CALL 

Panasonic 
KX1091 ..... ...... ....... ........................ ...... $259 .00 
KX1092 ....... .......... ............................ .. $389 .00 
KX1093 ....... .... ..................... ...... .......... S479.00 

TOSHIBA 
1340 (80 column).................. .. .......... $589 .00 
P351 {132 column) ............................ .S 1149.00 

• PLOTTERS • 

HEWLETT PACKARD ..... ................. .... CAL L 
EPSON · HIBO .... ... ....... ....... , .. .............. .. CALL 

• ACCESSORIES • 
,r,m K!;N;!N< ;n ,r,. 
l~ JM ICRO\VARf'. 

Master Piece .......................................... $99.99 

CUUIS 
Diamond SP-1 ..... .......... ...... ...... ...... ..... . $39.99 
Emera ld SP-2 .. ........... .......... ...... ... ........ $44 .99 
Sapphire SPF-1 ....... ..... ........... ......... ..... $59.99 
Ruby SPF-2 .......................................... . $69 .99 

The following is a part ial listing of sotrware being developed with p lans to be marketed by third party sofllva re vendors . Please call for pricing and expect ed deliveries. 

-C QEATIVE 
, '-,s O nW AQE 

Creative Writer. .. ~ ' .. ...... .. ....... Creat ive Cale 
Creative Filer ........ ......... ... ..... Crea 11ve Finance 
Roll Call USA ... ........ .. ......... Personal Musician 
Air Defense ......... .............. Trolls & Tribulations 
Break Street.. ....................... .......... ..... ... Maze 
The Pando Wars ........... ........................... Warp 
Torpedo Junc tion .................. Conque st of India 

THORN EMI 
Perfect Writer .. .... ... ... ................... Perfecl Cale 
Perfect Filer .......... ................... ..... . Perlect Link 

THE SOFTWARE GROUP 
ENABLE 

HAYDEN 
Ensemble .............................. ...... Sound Vision 

Sargon Il l 

IIA.EL ECTKONIC ARTs·· 

Financ ial Cookbook ..... Music Construct ion Set 
Adventure Constr uct1on Set. .............. M.U.L.E. 
One-on-One .......................................... A rchon 
Adept. ....................... Seven Cities ot Gold 
Sky Fox ............................... Marble Madness 

AEGIS DEVELOPMENT 
Amiga Draw 

Mindscape 
Haleys Prosect ....... ........... ........... Typing Tutor 

rn,:::ocom 
Text Adventures (16 pkgs ) 

I BORIMO 
, 1(11,ar O-~•t 

TURBO PASCAL 

CHANG LABS 
Rags to Riches 

BROUDERBUND 
Print Shop .. ...... ........... ........ .. Welcome Aboard 

CALL TOLL FREE 1-800-233-8950 -Vis.I ' - IN PA 1-800-233-8950 
477 East Third Street , Dept. M311 , Williamsp ort , PA 17701 

SHIPPING: Add 3%, minim um SS.00 shipping and hand ling on all orders . Larger shipments may requ ire addit iona l cha rges . All items subject 
to ava ilability and price change . Returned shipments may be subject to restocking fee. 
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Accountability 
Keeping Track of Small Businesses 

T he image of account ing. Ho hum . That about sum s 
up Lhe image of acco untin g for most of us. Thick, bor· 
ing book s filled with numbers and used only by big 
compan ies at tax time to find loo ph oles. Un der sta nd· 
ab le only to CPAs and IRS auditors - small, hum or less 
men with bow ties, glasses and zern personalities. A 
ted ious but necessary evil o f bu sinesses everyw here. 
Accoun tin g is keepi ng tra ck- keep ing track of money 
or nu mbers or inventory or debts or o rd ers. The fanci· 
est accounting software in the world is no t going to 

make the business of account ing an y more excit ing or 
fun , but in order to jus tify the existence of any corn· 
puter in the bus iness market, there has to be some sort 
of acco untin g software ava ilab le. After all , that's what 
computers were invented for. 

Accounting so ftware var ies grea tly. From phenome· 
nally complex program s that d o mor e tha n any busi· 
ness could posssibl y hope for at high costs in bot h 
pur chase price and tim e involved with learn ing the 
program and maintaining Lhe system, all the way down 
to semi-ad equate program s with cheap price tag s and 
cheap res ult s. Ne ith er option is particularl y attractive 
to the bu sinessperson looki ng for an acco untin g pack· 
age . Most peop le who are in the market for acco untin g 
software want to make one purchase with ou t a lot of 
fuss and have the software perform up to their 
expectations. 

If that mean s spending ex tr a mone y, then in man y 
cases, the money will be spe nt. But there are probl ems. 
An expensive package impli es a comprehen sive pack· 
age, and th at impli es a co mplicated piece of software 
that is go ing to take a long time to learn (unl ess you 
are alread y an acco unt ant , in which case you already 
know exac tly what you want). On the other hand , a sim· 
pie program may no t be comprehe nsive eno ugh to do 
all the thin gs tha t a busin essperso n might require. 

There are also the problem s of tra nsferrin g existing 
records ove r to a new system of accounting, deciding 
on the proper hard ware configurations to do the thin gs 
requ ired , a nd, fo r most of us, there is a problem of 
learn ing enoug h abou t accounting in the fir st place in 
o rd er to make an ed ucated decision. Let's assume that 
the com put er to be used will be an Amiga . The hard· 
ware quest ions then become ones of memory , sto rage 
and printed output. 

First Things First 
Var ious "expe rt s" have sa id Lhat it is better to sho p 

for the sof twar e fir st and then get a compu ter that can 
run the packages that you want. Th ere is a lot to be 
said for thi s appro ach, but there should also be a cau· 
tion here. Ju st because a parti cular software pack age is 
the best for doing so methin g on a particu lar comput er, 
it may not be the best software of its kind runnin g on 
any comp uter. T he best accou ntin g sof tware that runs 
on a $70 comp uter may not be the bes t acco untin g soft· 
ware anywhere, and the best acco unti ng softwa re that 
runs on a $700 or $7,000 or $70 ,000 comp uter may not 
be the best for your particular needs. So where doe s 
that leave us? First , perhaps , we shou ld de termin e just 
who needs acco untin g software. 

If you run a multibillion-dollar company with 
hundred s of emp loyees, then you probab ly alread y have 
a few fu ll-tim e accoun ta nts worki ng for you and they 
have devi sed a system that works , so you don't need 
any adv ice. Beside s, anythi ng tha t run s on a microcom· 
puter prob ably wou ldn 't fulfil ! your needs anyway. At 
the other ex tr eme, if you work at a pizza parlor as a 
di shwasher , live by your self and walk to wor k every day, 
then account ing sof tware is probab ly no t high on your 
list of prioritie s. But , if you fall somewhere in between 
these two exa mple s, then it might be wort h your while 
to invest iga te compu ter accounting. 

The peop le who will benefit most fro m an acco unt · 
ing package are tho se who cou ld be stereotyped as 
en tr epreneurs, yuppi es or o ne of the many in the great 
sea o f self-empl oyed small-business peo ple: consultants, 
sma ll manufacturers , farmers, ranc hers, peop le with .... 
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Software Virtuosos Will Compose 
Masterpieces for the New Amiga 
By Dash Chang 
Presi dent, Chang Labs 

Amiga's Speed, Colar, Graphics 
and Sound Capabilities Promise 
a New Generation of Easy-to­
Comprehend App lications 

Th e Amiga ca n be likened to a Stei nway grn nd pi ano. 
A good p ianis t will pr odu ce goo d music fro m a Stein · 
way. b u1 a , ·inu oso will use it to imp art hi s un ique , 
magnificent interp reta tion of the world. 

Sim ila rly, a good sof tware house will d eve lo p good 
a ppli cat ions that make the Amiga perform, but a great 
sof tware publi sher will co m pose masterpi eces for th e 
Am iga that !Ouch th e soul and de light the se nses. 

>Jew s1andards in graph ics, co lor, sound and speed 
promi se lO bri ng exc ite me nt LO the Am iga, the first rea l 
inno vat ion in person al co mpu ting since th e Macin w sh . 
Ho weve r. befo 1·e any trul y inn ova tive app licat io ns 
bestow th e full pr o m ise o f the Ami ga. a b it of t ime will 
pa ss. So it goes with all new, standard ·se u ing 
inven tio ns. 

The software virtu osos wh o will e me rge for the 
Am iga will cre ate pr ograms that are not onl y easy to 
use but easy to comp rehen d also. At th e same time , 
these pro gra ms will deliver functiona l featur es to mak e 
dail y comp utin g task s eas ier. 

Cha ng Labs . like o th er soft ware develo p ers, requ ires 
gr eat too ls like th e Am iga if we arc w develop new pro· 
grams \,·ith th e speed. re o luti on and com muni ca tion 
capa biliti es th at will ra ise our pr o du cts abov e the ordi· 
nary. Without such sup erio r too ls, we are no bette1· o ff 
than th e pi ano virtu oso who va inly tr ies to crea te th e 
same timbr e, resonance and sublet y with a brok en· 
do wn honk y·tonk upri ght that he rai ses from a Ste in· 
way grand. 

Cha ng Labs create s acco untin g so ftwa re so lut io ns for 
sma ll bu sines ses. Trad i1ionall y, acco un ting has prov e n 
1he mos 1 diffi cu lt bu s in ess appli cation to co mmuni ca te 
to o thers. so ou r task ha s be e n a challenge. 

With our IBM PC ver sio n o f Rags to Riches (Chang 
Lab s' best-sellin g mall-bu s iness acco unt ing ser ies), we 
ach ieved speed. Beca use th e package is RAM-base d, th e 
resu l1s of eac h 1ransac1 io n ca n be see n instantan eo usly 
on scree n. With ou r i\la cint osh ve rs io n of Rags to Riches, 
we went one step furth er a nd added visual impact. 
Beca use th e pa ckage is wind o w-based as well as RAM· 
based. reco1·ds and ins tant resul ts are a lways ava ilable 
on scree n. Bo th accomp lishm ents. we be lieve. h ave 
cased th e users· ab ilit y to com pr ehe nd accoun tin g. Rags 
to Riches. introduced in the fall of 1984, jump ed int o 
the to p ten in acco untin g sof twa1·e reta il sales thi s pa st 
spr ing. acco rdin g lO a n at io nal surve y co nducted by 
F.as1man Publishing for Computer J\lercha11disi11g maga· 
zin c. an in d ustr y 1rade jo urn al. 

Th e Amiga' s future impa ct o n acco unt ing so ftware 
will re st primari ly in its ne w standard s o f visual corn· 
muni ca tion-speed. graph ic and co lo r (and ove r· 
lap pin g co lor ). As we all kn o w, mos1 peop le respond 
eas ier to gra phi cs th an to word y 1ex t. 

All o f the Am iga's fea tur es are intert wined , howeve r. 
As so ftwar e d eve lo pers. we will be tes ted to o u r utmos t 
to co mmuni ca te ideas 1hrou gh grap hics ba sed on 
speed. For examp le, if br inging a p ictur e up o n a co m· 
pu ter scree n takes four seco nd s, the visua l image is no 
longer an effect ive commun ica tion dev ice be cause of its 
slowness. (Be lieve me, four seco nd s is an e te rnit y to vet · 
era n co mput e1· use rs.) 

O n the other hand , if the com pu te r dr aws a complex 
picture in . I sec ond s-a nd in co lo r to boot- th en th e 
visual image br ings a new, pos itive d ime nsio n 10 co rn· 
mun icat ions be tween you an d yo ur co mput er. 

Don' t mistake pi cture s for tin y ico ns or Do n key Kon g 
in 96 shade o f every co lor of the rainb ow. In busines s 
applica tio ns. th ink of pic tur es in term of a · ingle 
invoice among 2.0 00 other invo ices sto red in your co m· 
pu ter·s memm -y. Th en think o f pulling th at sing le 
im·o ice o n your scree n in . I seco nd s and with such 
high resolut io n and co lo r that yo u can qui ckly und er· 
tand th e info rm at io n befo re yo u. 

That is the prom ise th e Am iga ho lds! An imat ion 
ca pabilitie s ex tend thi s new mach ine's visua l impa ct 
even furt he1·. An imat ion co mmuni ca tes with o ut sound 
and wor d s by d raw ing you1· auention to crit ical factors 
showin g cau se and effect. 

Th e Am iga·s so und cap abi litie s ho ld 1he mus t exc it· 
ing pot en1ial for fulfil ling th e ex pec tatio ns o f the co m· 
pui e r user. Unfort u na tely, speec h is 1h e area of 
co m pu ter scien ce hard est to und erstand. We are, how· 
eve r, plun ging head lo ng into d isco vering how to im e· 
gr ate speec h capabilit ies into o ur produ cts with 
meaningfu l, easy- to-under stand result s. 

T he Ami ga is a mil esto ne in personal co mput ing. It 
will attract th o usa nd s of sof twar e deve lo pers who will 
create th e next generat ion o f ex citing. easy·to·co mpr e· 
hend appli cat io ns. From the m will emer ge th e Am iga 
sof tware virtu osos- im pa rt ing th eir kn owledge a nd 
inte rpr etat io ns of th e perso nal comp w ing worl d 
th ro ugh soun d. speed. color and grap hi cs. 



... inve stm ent s and stoc ks, mu ltip le-income fami lies ... j ust 
abo ut anyone cou ld ga in from an acco unti ng pa ckage, 
even if it do cs nothing more than make you awa re of 
your fin ancial statu s. T his does not mea n that goi ng 
o ut and buying an accounting package to run o n your 
Am iga is going to turn yo u,· life aro und o r fauen your 
ban k ba lance overn igh t. but th ere are very few peop le 
in th e world who can keep track of all the ir fin anc ial 
respons ibi liti es in the ir hea ds. 

Acco untin g softwar e is a form of chec kboo k on disk. 
If you can' t be bothe red to keep you r record s on p aper, 
then com put erizing yolff books isn't go ing to do you a 
whole lo t of good. If. howe ver, the reaso n th at you 
co uld n' t do it on paper was a question of time alo n e, 
th en putti ng yo ur boo ks o n a co mput er mi ght be j ust 
th e thi ng fo r you. 

Comp uter s were meant to make things eas ie,· fo,· 
humans-not do eve ryth ing. T hey still can't read mind s 
or walk th ro ugh th e wareho use and take in ventory at 
th e end of th e yea r. An y acco untin g pa ckage is o nl y as 
goo d as the data ente red. But, if yo u can keep entri es 
fairl y u p LO date (and that d oesn' t mea n ru shing to th e 
compu ter the moment you make a sale o r writ e a 
check) and would rather let the comp uter do a lo t of 
th e work for you, then it is probab ly a good idea to 

loo k int o accou ntin g sof tware . A good package sho uld 
le t you figure your net worth , t rack th e profitabil ity of 
your bus iness , kee p re co rds for tax tim e, prov ide an 
aud it trail , h elp loca te prob lem a,·eas, prin t out tr ansac ­
tion repo rts and ge nerall y provide fin ancial sta tus 
in for ma tio n with o ut 100 much pa in and frust ration . 

What is Accounting Software? 
As menti o ned above , a good accou ntin g package 

sho uld prov ide you with a meth od o f kee ping tra ck of 
your fina nc ial stat us, whether it is th e inco me sta tus o f 
the in vestment propert y you bo ugh t last year o r th e sta· 
ws o f your burge r-in-a-basket restaurant. One of the 
biggc l problems tha t man y small bus in esses run int o 
(an d you can think o f any th ing mor e tha n a sing le pay · 
check eac h week as a small bu sin ess) is making th e tran­
s it ion from chec kb oo k acco untin g LO some thin g a b it 
mo re sop h isti ca ted. You ma y h ave financed you,· bus i­
ne ss ou t of your sa, ·ings , but soone r o r la ter. you're 
go ing to wa nt a loan from a ban k or inve sto rs, and th ey 
are goin g to want some co ld, hard rea so ns for giving 
you 111o ncy. And even if you never int e nd 10 bo rrow 
mo ney. you will h ave t.o fill o ut an income tax form 
ever y year , and an accounting pac kage can ma ke Ap ril 
I 5th a litt le eas ier to face . 

A minimum acco unLing system is a ge neral ledger 
that tells yo u how mu ch mone y you arc makin g (or los· 
ing) by keepi ng tr ack o f where your money is co ming 
from and where it is goi ng. It shou ld also pro vide a 
balance sheet show ing asse ts, liab ilit ies and net worth 
and an income state melll or p rofi t-and- loss statemen t.. 
Like a da tabase , an acco u nting program ha LO be set 
up with a .. ch art of accounts" befo re you can di ve in 
and start enterin g sa les recor d s and chec k numbe rs and 
printin g in vo ices. 

:\lost account ing softwa ,·c comes with a numb er of 
d ifferent modules Lo cove r vari ous busin ess ap p lica­
tio ns, such as accou nt s receivable, accou nt s pa yable and 
sa les , which may all be separa te modul es. If you are 
goi ng to need som e or all of these types of programs , 
be sure that th ey can all work with the same in fo rm a­
tion , or yo u may end up do ing a lot mo re da ta ent ry 
than you a nti c ipat ed. You sho ul d a lso be cenai n that 
the package you decide to bu y will be abl e to ex pand 
with your busin ess. (You do ex pe ct your bu s ine ss to 

expa nd. don't you?) And p ro babl y th e most imp o rt ant 
feature in an y acco unting pa ckage is its flexibi lity. Th e 
softwa re isn't go ing to do you muc h good if it can o nly 
keep tr ack o f 90% of your inco me or acco unts. a nd the 
od ds ar e exce llent that your bus in ess is u niqu e in some 
"·ay. Be sure tha t th e so ftware is easily mo difiabl e co 
suit your spec ific nee ds. 

Why Accounting Software? 
There arc a number o f reaso n s for co nsider ing 

acco untin g so ftware for your Amiga . The best rea so n is 
th at you know wha t it can d o to save time a nd mon ey. 
Goo d acco u ntin g so ftware is bett er than seat -of-the-

just about anyone can 
gain from an account­
ing package, even if it 
does nothing more than 
give financial status 
information. 

pan ts boo kkeepin g. I L shou ld le t you r bus in ess grow 
withou t too much strain an d even help yo u,· bu siness 
grow by pro, ·iding detailed in forma tion about the sta· 
tu s of th e bu s iness. If you can acc ur ate ly tr ack where 
you a re spen din g th e mos t mon ey or mak ing th e most 
money, th e n you sho uld be ab le to cap ita lize on that 
informa tion. 

Taxes are simplified when yo u ca n get a printout o f 
all inc ome , expenses , loans , debts. etc., all in a nice , 
neat report gene rated al the end of the year. By provid · 
ing an au dit tr ail , an acco untin g p ackage might keep 
you out o f jail (or put you in o n e), but an audit tr a il 
can also be used to find di screpa ncies, mis takes and 
even em ployee crime . You shou ld also save money on 
accoumams ' fees. By seei ng the bo u om lin e of your 
vemu re. you ma y di sco ver th at you are better off th an 
you th oug ht , or th a t it is time LO qui t. 

Obv iousl y, thc, ·e are thousa nd s o f reasons to think 
about acco untin g sof tware, and for ma n y peop le, the 
o nl y reason Lo think abo ut buying th e Amiga compu ter 
is th at th ere is go od accoum ing software ava ilab le for 
it. In so me cases , th e softwa, ·e alo ne is go ing 10 make 
t.hc p ur chase of an Amiga wort hwhil e, and the fact th at ..... 
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Computerizing Small Businesses 
Rags to Riches Accounting Software 
Developer Advis es Computer Novices On 
How to Select Softwar e Packages 

T hi grim ce nari o ha s un folded too man y tim es in 
th e past: An uniniti a ted sm all-bu ine ss ow ner sp end a 
few th ousa nd bu cks fo r an exp ens ive persona l co rn· 
put er system , po ur s in hu ndr eds o f do llars mo re fo r 
highl y co mpl ex so ftware and shells ou t another gra nd 
for installati on and trainin g. Th en. at the mome nt of 
truth , he di cover th a t the new sy tern won' t do the 
work ii was supp osed 10 do. 

Th e expe nse problem has been so lved with th e 
ar rival of the Ami ga. N01,· small -busin ess owners finall y 
have a co mput e,· they ca n ca ll the ir own , and it sells a t 
a small-busine ss p r ice. 

But what ab o ut th e so ftware , the p rogra ms th at make 
th e Am iga perfo rm it feats o f magi c? How can you , th e 
small -businessper son, find the r ight so ftware for yo u r 
exan needs? 

First-time com put er b uyers are the mos t susce ptib le 
victim s of sof twa re "ov erbu ying" or " wro ng-buying." 
But with thou sa nd of so ftware pro gram on the mar ket 
(some es tim ates pu t 1hc numb er of t itles a t mo re tha n 
30.000), where d oc s th e novice go LO ge t relia ble 
inform atio n? 

Chang Labs, dev elo pe r of the Rags to Ri ches small · 
bu s ine ss acco unti ng seri es fo r th e Amiga , suggests five 
dependabl e so ur ces: 
• Co lleag ue in your fie ld , who a lre ad y have co mputer · 
ized th ei r b usin esse . 
• Your bu siness tr ade jou rn als, wh ich o ften publi sh 
art ic les abou t co mput er izin g. 
• Co mpu te,· trnd e magaz in es. which co nt inu ally pot · 
light new software pr og rams. 
• Libra ries and bo oksLOre s. which are stac ked with 
co mp u ter boo ks o f a lmos t every ilk. 
• Amiga comp ute r o u tlets, where expe r ts speci alize in 
packag in g th e right b usine ss so ftware solut ions. 

To add ress th e need s of small busine sses, Cha ng 
Labs , headqu art ere d in Sa n J ose, Ca lifo rn ia, dec ided LO 
publi sh it own se ries o f '' How LO Com pu terize' ' book s 
excl usively for m all-bu sin ess owners . 

.. ' ntil recentl y. our indu str y virtua lly igno red th e 

sma ll-bu ine s marke t in favor of th e Fo rtun e 1000 , edu · 
cati on and home mark e t ," adm itte d Dar h iun g " Dash" 
Chang , fo und er and pr esi de nt o f the co m pan y th at 
bears hi s nam e. 

"Sur veys show that on ly a few of Ame,·ica' s m illio ns 
of sm all bu in esses have com puter ized the ir acco unt ing 
p roce dur e . and it' th e indu stry's faul t. We h ave fai led 
Lo edu ca te small bu sine s abo ut the ben efit of co mpu t· 
er izin g. And th i is in pit e of th e fact that a Dun and 
Brad stree t sur vey showed tha t th e numb er o ne sof tware 
ap pli cat io n fo r bu sin esses with I 00 or fewer emp loyees 
is accou n ting." 

Chang Labs has alread y pub lished th ree ''How LO 
Co mput erize" books a nd is curr e ntl y di str ibutin g them 
to sma ll-busines s owners thr ough its 1,200 -stro ng 
nat ionwide Rags to Ri ches dea ler network. 

"We believe our grass-ro o ts edu ca tio na l campai gn is 
the mo t effec tive way o f ex planing ho w compu ters can 
benefit sma ll busine sses:· Chan g sa id . Curre n t tit les in 
the Rags to Riches " How Lo Co mpu ter ize" libra ry are 
77ie Service Bus iness Management Guide, The Retail Business 
Managemenl Guide and A Personal Finance Guide. with sug· 
ges ted reta il pri ces of S9.95 to S 14.95 ea ch. 

"O ur 1h ree 'How to Co mpu teri ze' boo ks ad d ress th e 
im med iate needs of a m yriad o f small b usin esses. 
includin g se rvice and retail bu s ine sses, profe ss ions, 
mall manufa cwr ing pla nt s. farm s and ra nches, co nsult· 

in g firm s. ho me-o pera ted bu sin esses, ware houses-a ny 
small bu s iness." Chan g sa id . T he books are wr itt en with 
hum or and in layman' s langua ge so the pro spec tive 
co mputer owne r does n't ha ve to be an acco unti ng whiz 
o r a co mput er b uff Lo und er rnnd them. 

Chan g con cluded , "T he small-busines s ma, ·ket is 
emer gin g; it's j us t a ma tter o f Lime befo re o ne sma ll· 
busin esspe rso n te lls an o th er who te lls an o th er and so 
0 11 .. . u111il ever y sma ll-business owner d iscove rs he can 
bene fit fro m co mpu ter izingj us1 as b ig b usine ss rea lized 
lo ng ago ... 



..... the Am iga ca n do thing s o th er than acco umin g is just a 
bon us. Use the acco unting so ftware to keep tr ack o f 
eve r ythi ng, a wo rd p roces sor to writ e repo rt s, th e 
grap hics to show how thin gs arc go ing in th e bu siness 
an d a mod e m to bOLh gathe r and send out informat ion. 

lt 's no t ha rd to imagin e an cmir e busine ss base d o n 
o ne or mo re o f the cap ab ilit ies of the Amiga com · 
put e r. .. le t's say. a gr aph ic an i t o r an adve rti s ing 
age ncy that uses the Amiga· s gra ph ics. anim atio n and 
sound alo ng with an accouming package to kee p th eir 

Shop carefully, analyze 
your needs and hope 
for the best. You have a 
great computer to start 
with, and if you bought 
it strictly to run your 
business, then it's tax 
deductible! 

boo ks. Their report s, bu siness leu ers, bill s and invo ices 
can be ge ne rated by the Amiga; it can even e nterta in 
exec uti ves a fte1· ho ur s. T his ma y see m like a bit mu ch, 
but co ns ide r all the sma ll bu sinesses tha t ar e goin g to 

be us ing o ne or mor e o f the Am iga's ever yd ay fea tur es 
and the bu sin esses that will sp ring up becau se of th ose 
featu res that are u n iqu e. Each of th ose smal l bu sin esses 
will have to kee p acco um s of some sun , and sin ce they 
will alread y ha ve the machin e, for a sma ll extr a 
ex pense th e y can make th e Ami ga that much more use ­
ful. Even the ro ck ba nd that uses th e Amiga· s sound 
a nd mu sic featu 1·es will ne ed to keep tra ck of inco me , 
expe nses, equipment , et c. 

Obv iously, we have n't cove red all the ba ses here. A 
lo t could be sa id about th ings such as awa reness o f how 
reve nue arc bo o ked (ea n 1ecl. acc ru ed. e tc.) o r how a 
part icular pi ece of sof tware hand les credit , th e d iffer­
ences betwee n single-and doub le-emry bookeepin g sys· 
tems, or th e numb er of accou nt s that a package can 
handl e, e tc. Above all, rem e mbe r to shop car e fu lly. ana· 
lyze your nee ds a nd ho pe for the be st. AL leas t you 
ha ve a great co mputer to start with. and if you bo ught 
it str ictly to run acco untin g so ftware fo r your bu siness, 
then it"s tax dedu ct ible! 

Addre.1s all author correspo11de11ce to Guy Wright, do 
Am igaWor ld editorial, 80 Pine St., Peterborough, 
NH 03458 . 
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Circle 36 on Read er Se rvic e card. 

Your World of Power, 
Productivity and Graphics. 

at Comp uter Creations 

HARDWARE 
TECMAR 3W' DISKS (5 Per Box) 

T·Card (Multi function Board) 

T·Drsk (20 Meg. Hard Disk) 
Hl odem (2400/ 1200/300 BAUD) 
T· Tape (Tape Backup) 

# Boxes 

2 

3-6 

Generic (Ea BASF (Ea 

3.2 9 3.99 

3. 19 3.79 
CALL FOR AVAILABILITY AND 

PRICES ON HA RDWARE 7 - 10 2.99 3.69 

SOFTWARE 
A·SOUAREO SYSTEMS GROUP 

Do1111er 
ARICTRONICS CORP 

Tu1 Cratt 
BROOERBUNO 

Welcome Aooard 
P1m1sh0p 

CHANG LABORATORIES 
Gene,al Ledge, 
Accounts Payab~ 
Accounts Receivable 
Sates Invoicing 

CHERRY LANE TECHNOLOGY 
Harmony 
Ttxlure 

ELECTRONIC ARTS 
A1cnon 
V•OtO Construcuon Se1 
One On One 
Marble Maelness 
Return 10 A!lan1,s 
Seven Ct1ies ot Golo 
Sky fo , 
F1,ancaal CookboOk 

EVERYWARE INC 
MJs,c,alt 

INFOCOM INC 
Zork I 

EPSON PRINTERS 
LX·80 (80 col umn l 
LX·80 Tractor Feed 
Epson FX-80+ (80 col I 

STAR MI CRONICS PRINT 
SG· t O (80 column ) 
SG· t 5 ( 136 column) 
SD-10 (80 column) 
SR· 1 O (80 co lumn) 
Powcnype Da1sywhee l 
Powcnype Trac1or Feed 

PANASONIC PRINTERS 
KX ·1090 
KX · 1091 
KX · t092 

MONIT ORS 
Sanyo 1 r Green 
Sanyo 1 2" Amber 
Moni10, Cable 

Zork II 
Z0<k III 
The Underc;rouno Empue 
The W11ard of Frooou 
The Dungeon Masters 
Encr\ante1 
SOl'cerer 
SuSPt(I 
The w,1ness 
Cumnoa1s 
Deaa11ne 
Seas1atk.er 
In Mel 
Ptane1fall 
Suspended 
S1arc1oss 
H1tchn.1kets Gu,de 
lnmic lues 

ISLAND GRAPHICS CORP 
Graphic rail 
Movie Crall 
P1estn1a11on Craft 

LAmCE INC 
la lllCe C Compiler 
LalllCe C Cross Compiler 
IBM MS·OOS 
Lane• C C•oss·Coml)ll<r/ 
Umr; 

CALL FOR PRICES! 

MODEMS 

Lane• C Cross·Cor,,prl<r/ 
Va, 

LMK' 
LSE' 
TMN' 

USP CO 
TLC - Logo 

METACOMCO 
Arruoa Assember/Linker 
USP 
Meracomco Bas1C 
Am1ga Dos 
MCC PSCAL 68000 

MINOSCAPE 
De Ja Vu 
HaD•y Proiect 
K•yt>oarO Cadet 

THE SOFTWARE GROUP 
Enabl•" Fil• 
Enabl•' Cale 
Enable' The Ott,ce Mgr 
Enable"" Write 

SOFTWARE 66 
Telecral1 

SUBLOGIC 
Ra(lar Rau:Jers 

SYNAPSE 
Cal Crall 
Mutanl 

Ana Dex (Hayes com p.) 229 

CALL 
FOR 

PRICES 

CAL L 
FOR 

PRICES 

79 
79 
15 

Volksmodem XII 199 
PRINTE R RIBBONS 

Gem1n1 Pnnle rs I Black) 3 
Gem1m Pnn1ers (Blue / Red/ 

Purple / Brn /G rn I 4 
Epson P11nters (80) Ser.es 6 
Panasoni c Pr,nters. Black 6 
Panasoni c Printers. Colo, 11 

ACC ESSORIES 
Power Str,p (6 oullet) 16 
L1neguard Sp,ke Suppressor 13 
Disk Dr ive Cleaning K11 6 
M,cr0 Ma1e Paper 
(20 • . 540 sheets) I O 

Pr1n1er Stand (w ire) 16 
Dust Covers Can tor ava1l1blllty 
FAC·PIIC (3'i" holds 25) 12 
FAC·PAC (3'i" holds 12) 7 

To order call TOLL FREE 

1-800-824-7506 
ORDER LINE ONLY 

COMPUTER CREATIONS, Inc. 
C!O P.O. BOX 49 3 - DAYTON, OHIO 45459 £8 

For in l orma l io n , o rde r inquiries. or for Oh io orde rs (5 13) 4 35·6868 
Oroer \.Jnes0pen9am to9 pm Mon-f n, to am 104 pm Sat (EasternStandarOf,me) M,rorrumStS peroroer COO 
(a<lcl $3 001 Please Sl)OC•ly ~ter system Call lol lree nunber to ,.,,ry pr,cos and avaiablhty ol proruct Pre" and 
ava11abi1ty are sooi,ct 10 charge without rotice We shrp CO o to Cor11...,1a1 us ad<lresses Ml)' Please ,rclucle 41\b 
shll)l)llllJ on all HarrlWar• 01lers (mu\ S4 00) Sol1Wai• and acxessones add $3 00 sh,oprr,g and hardhroi 111 Contrre<Ual 
u S At1Ual lr•~ntwillbeCharge<lou1Sa US tol"du<leCana<!a.Alaska HaW311.PIJer1oR<:namAPO Ohioreso0er11Sa<lcl 
6"b sales tall. Cana<)anonlersS"b sh,opr~ (Mn SSOO) AJI 011"' f<Jeognonlers. pteaseadrl 151\b shW ~ (Min $101 
for immecllate <lel,very sero cashier's ClleCl< rrcn:y order or 011ect Dari< transfers Pers<nal and company ched<s albw 3 
weeks to dear Sclall iX'Chase orrlers wok:orre Due to our I># prees. a! sales ar• l1nal NO CREDITS Al clelectM! 
re1urns m.JSI ha'IC a return authc:ruatm rumbef ?tease call 1513) " 35·6868 toot>ta1n an RA• °' yo.JI retun win rol be 
ac:c.eo1ed rcr re()tacernent er repatr 
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Devel o per: 

Pub lisher: 

List Pri ce : 

E 

Textc r aft 

Arktronics Corporation 
520 East Libert y SL 
Ann Arbor, Ml 48104 

Commodore·Amiga, Inc. 
983 Univers ity Ave. 
Los Gatos, CA 95030 
408/395·66 I 6 

$99.00 

A wo rd proce sso r is a p rcu y str a ightfor · 
ward pi ece o f softwa re. You should be ab le 
to en ter tex t on the co mputer keyboard. 
ed it the tex t, save and load it on di sk, and 
finally send it LO a printer. Ever ythin g be· 
yond that is ex tra . There is a nobber y 
abou t word pr oce sing. imply ing tha t the 
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Textcraft 
Ease of use and fl exibility high­
light A rktronics Corporation 's 
A miga word processor. 

more feature s yo u have th e be tter . But if 
yo u ask so meone who uses word pro cessors 
every day. you will find 1hat th e re are only 
a few bas ic editin g and formatt in g com · 
mand s nc cessa t")' to make a \\'Ord processor 
usef ul. 

Some tim es the more commands a word 
processor co nt a in s. th e har d er it is 10 use. 
With so man y thin gs 10 remember. it can 
take months of famili ari za tion be fore )'O U 

can type with ou t t.he manual on your lap. 
Yet. no matter wh at th e word proces so r is. a 
com puter isn 't a co mput e r unl ess there is a 
word process o r for it, and that word pro ces­
so r had bett er be flexible eno ugh 10 cover 
mo st of the bases. 

Almo st no one nee ds a ll th e features o f a 
com p lica ted word proce ssor. but if you r 
pa ni cula1· program d oes n' t do that one 
thin g you need fo r a pa rti cular job, th e n it 
isn ' t eno ugh . A novelist ma y never need to 

ent er tex t in co lumnar form. but he mu l 

E 

• f1 ln28 
f Il11& 
unu :led 
i1h,! 

w 

be abl e to p r int extra long documc11ts in 
double- spaced l'ormat. Some peop le can 't 
, pc.:11 their own names without a spe lling 
checker: ome ca n't remember , ix n1111-

111a11cb. let a lone six1y. Some people don' t 
care ,,·hat a leu er look s like until it comes 
o ut of th e printer. while o ther s ne ed 10 sec 
c.:ach page on cree11 exactly th e war it's 
go ing lo print. Some will wa nt 10 u,e a 
word p roce~sor stri ctl ) 10 se nd tex t over a 
modem. whi le mos t people will nee d a 
word proce s,or th at will " ·o rk " ·i1h th e ir 
pa n icular pr i111e1· (and th ere ,-ll'e hundred s 
of d ifTerl'n l p1·i111er, 0111 there 1ha1 each 
need th eir own pc cu lia1 co n tro l codes and 
:,ig nals in order lO work a1 a ll). 

The mai11 points of any wo rd p roce ssor 
arc that it be flex ibl e enough to ha11dle 
mo, 1 " ·o rd pro cc, ing job,. ~·et ·imp lc 
enoug h to learn in a rcla1ivel) shon per iod 
o f time. It sho uld be able LO ,,·o rk with al­
mo ~I an) ki11d of printer. fro m a thermal 
do t mall'ix lO an cxpen si,·e la er pri nt er. It 
,hould have the feature ~ 1ha1 )OU need. like 
1eil'(o1111111111ica1io11s capa hili ti..:,. a , pellin g 
checker or ,l feature fo1 merging with other 



R E v E w 

HtlP ProJect Layout Styles Extras ~ llelp ProJect Layout Styles Extras ~ 

0 

0 
0 

a..!J!i nute Tutor ials 

0 

0 
~I nserting New Text I\ 

0 
0 
0 
0 

o. 
0 
0 
0 

0 

0 
0 

0 
0 
0 

so ftware (such as a data ba se m anage r or 
sp re ad shee t). 

Textcraft from Arktr oni cs has bee n called 
a n entr y leve l word pro ces sor , but it does 
j ust about eve rythin g th at you cou ld want 
from an "adva nced " word proce ssor (plu s a 
few thin gs th at most oth er word proce sso rs 
can't do). It' s ma in fea tur e is its ease of use. 
With out rea di ng the ma nu al, the re are 
enough on-screen help files so that anyone 
should be able to start wr itin g in less than 
half an hour. It is str aightforward a nd sim · 
p ie to use, but it has th e flexibili ty neces· 
sary in a ny goo d word p roce ssor. It makes 
ex tensive use o f th e Ami ga's wind owing ea · 
pabi lities, a nd th e co mm a nds are ea sy to re· 
me mb er. Neverth eless , if you forg e t 
some thin g, th ere is a help m en u th at will 
give you qui ck remind ers, keyboa rd corn· 
mand s and 21 diff ere nt o ne-minut e tut or i· 
als cover ing j ust abo ut all aspects of using 
Textcrajt. 

Runnin g th ro ugh th e tut o r ia ls will give 
you a work ing knowledge of Textcrajt, but I 
wouldn 't th row away th e man ual un til you 
have had a chance to rea lly ex plo re. T here 

Quick Re" ind-=e;...r --------- ~I 

r:-, lhe Penc 11 i s for "ov1 ng 
...::.J the t ext cursor. 

"J'l l he Scissors are f 01• 
!i::.) deleting text 
Q lhe CaKera 1 s for copy1 ng 
.~ text. 
~ lhe Paste Jar 1s for pasting 
...!.) back cut or copied l! X t. 

'-!l lhe Align~ent Brush H for 
~ changing the text for11a1 

·'!l The Style Brush 1s :'or J.J changing type st yles. 

are num ero us opti ons th a t peo ple who are 
familia r with word p ro cesso rs will rcco g· 
ni ze, and th eir inclu sion will be a pp rec i· 
atcd . Wh ere Textcraft goe s be yond ot her 
word p ro cessors is in its wr itin g tem plates. 

Th e temp lates, or read y·m ade form s fea­
tur e, is an id ea that m ade me th ink, "Wh y 
hasn' t a ny oth er softwa re des igner though t 
o f th is befor e?" You are given six bas ic 
forms, each with var iat ions that you se lect 
fro m: business letter, me morandu m, techni · 
cal rep ort , busin ess report, ter m paper a nd 
resume. (The resume fo rm alone makes 
Textcrajt wo rth the pri ce .) 

Wh en startin g a new doc umen t, you arc 
asked which form you would like (in clud ing 
blank). After suppl yin g som e in for mation 
like na mes, addr esses, etc., Textcraft ar ra nges 
the in for mat io n in th e p roper fo rma t. Busi­
ness lett e rs are o rga nized cleanl y and easily 
so th at th e co nt ent of the le tter - not the 
fo rma t- is your ma in con cern . Tech ni cal re-

o:. IJ • 'f.;. I Harg1n Indent 

x I ... 
_J St ngl e Sp;" 
~ Double Spi.ce 

l 

_;;;] Left 
~ Center 
'.2[j Right 
= • Flush 
= \ ) 

Screens fro m left to 
right: Keyboard 
Reference help screen; 
Project menu; help 
screen of One-Minute 
Tutorials; help screen 
showing icon uses. 

po rts, bu siness re por ts and term pape rs 
give you blank fo rm s fo r bibliogr aphi es 
(bo th boo k and ani cle re feren ces). Th e re­
sume fo rm lets you pi ck whet her to e mpha­
size work ove r ed ucation a nd whethe r you 
wou ld like th e resu me to be chro no log ical, 
fun ctio nal or anal ytica l in natu re. 

You can use th e fo rms ex actly as th ey are 
or modi fy th em as you wish. Th e ir ma in 
functio n is to give you a fr amework when 
co mp os ing some of the more common 
kinds of doc ument s. You may ne ve r ne ed to 
use an y of the fo rms more th an once or 
twice, bu t all of us could use some helpf ul 
remi nd ers when wri t ing . 

.... 
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Help FroJect Layout Styles Et trl s 

R,suii"! 
Your lb tte 

c~rrent Address 

!Buffy Di, 1 es 

!Wts t >vtnue Curi ?r1n1 Docunent 1 ;.A 
Q~11 Textcraft tQ here, Oregon 

Curn nt Phone Nunber Cur rent Phone Nunber · I m 555 m e 

Pernanent Address . Pernanent Address : I S3ne as 1bo, e 

Pernanent Phone Hu11ber : Pernanent Phone Hunber: 
Style of Reswie ® Chrooolog1cal O 0 

® llo 
StYI e of Resune: 0 ®Analyti c, I O 

Mork exper 1 ence?: ®Yes O Enphastze eduCI. t1 on over Mork experie nce?: 0 · £nphas12e educati on over 

Ntlp ProJect Layout Styl es Extra s ~ 
Bu . s 1n,ss ,tter 

Sender Rec1p1en1 
®Hr 0 0 0 

!Ctre~;:n1.:l Fncuc ;;, in th,; Outback 
forn or AddrPSs ® til' 0 0 0 
Fir st H1" e: !Joe lld, r J 

Author Ret! ?I ent Lis t Hane !l>r :;.rer llr., cirnl d ) 

Screens clockwise 
from top lefl: 

N;ne 
(ijurse nllle 

L c::=. = ==::::: 
Conp;.ny N:i.ne: !kr :;.r er ent erpr1 : es llr , do, ;l d .adve!'l! m ,I 
Co,,panv Address · !6oS Mest :3 nree t U16qs M:!i ' mm I 

R esume template; 
sav ing a dccument 

from the Project 
menu; Bminess 
Letter template; 

Tenn Paper 
template. 

Sec t1 on n1111ber : 

..... Textcraft is noL the ultim a te word proces-
so r, a nd it wasn' t designed to be . It is a ge n­
era l-purp ose , eas y·to-use word pr o cess or 
that will sat isfy 90 % of the peo ple who bu y 
it. It h as th e adva nta ge of simpli ciLy with o ut 
th e usual accomp a nying limitations. 

It can . of co ur se, do th e srnndard th in g 
tha t oth er word pr o ce o rs ca n : in seni o 11, 
delet io n, form al chan ges, sear ch and re · 

94 November/December I 985 

!ne• yorL ny lls:.er :;.:,ento, Cl I 
Job Till e !presi dent llvp ~:;r ~etl~g I 
Typist 's ln1t11ls D )a, e· !,, p:e•h r : m~ I 
Carbon Copy: 
Fort1at : 
Encl osure: 

place. bloc k moves, set margin s, line spa c· 
ing . righ t an d left align men ts, cenier in g 
titl e and pa ge numbering. 60· or SO-column 
di pla y. pr int. ave. load. etc. It al o ha spe · 
c ial feature s like interna tional cha racter s 
and accent mark s, preset templat es and 
type styles (bo ld , italic. und erl in e, sup er­
and subscript s, or any co mbin ation o f 
these). All of th ese fea tur es are r ight a t th e 
click o f a mouse butt o n; o r. if you don ' t like 

I I 
®Ful l-blocl--0 
0 ®No - ~ C;Q 

to take yo ur hands off th e keyboard , yo u 
ca n access them with o ut the mou se. 

Unl ess yo u are loo king for a parti cula r, 
more advanced fea tur e , Textcraft will no t be 
a d isapp oi mm ent. It is a very goo d pr ogra m 
tha t will help turn you r Ami ga im o the in ­
strument for prod uctiv ity and crea tivity th at 
it was de s ign ed to be. 

GSW 



Help Key seeks to provid e answers 
to questions about the Amiga com­
puter that new users or other int er· 

ested computerists are most likely to 
ask. Rob Peck, Director of Descrip­
ti ve a11d Graphic Arts at Comma· 

dore-Amiga , answere d the questio11s 

in this i ns tallment. If you ha ve ques· 
tions abou t the Amiga that you <lim't 

find covered here or in other articles 
i11 /\m igaWorld , se11d them in to 
AmigaWorld editorial, 80 Pi11e St ., 
Peterborough, N H 03458 , and we 'll 

do our best to giv e you sa tisfactory 

answers. 

Q· Is every add -on peripheral going 
to be external, or will there be 
boards or 11wdificati<ms that require 

opening up the compu ter? 
A: At the pre sent time , all the 
periph e ral s (and memo ry ex­
pan sion) can be adde d without 
o pen ing th e box. T he sales a nd 
marketin g peopl e will probabl y 
d isco urage openi ng the box at 
all. The expans ion co nn ecto r on 
the side of th e un it br ings out 
alm ost eve ry fun ction th at an y­
o ne co uld want. Th e co mple te 
bus of th e 68000 p rocesso r is 
ava ilab le th ere, as well as sev­
e ral special-purpo se s igna ls. 

Q: What is the diff erence between a 

custom chip and a coprocessor? 
A: Ge nerically , a custo m ch ip is 
a se t o f circu itr y that has bee n 
des igned for a specia l purpose . 
IL co uld be anythin g fro m a 
mem ory circuit to a specia l-pur ­
pose log ic circu it, or so methin g 
th at ju st makes a connection 
from one place to ano tner . A 
co pro cesso r is some thin g th at 
opera tes with its own co mpl ete 

Help Key 

set of co mmand s at the same 
Lime that ano th er pro cesso r is 
runn ing in the same system. 
The Ami ga has a p ro cesso r that 
does share the memory bu s with 
the 68000 an d co ntr o ls the spe· 
cia l-purp ose chip s. 

Q: The 68000 chip is sometimes de· 
scribed as a 16/32-b it processor. 
Wh ich is it? 16 or 32? 
A: It is a 32-bit pro cessor, mea n· 
ing that it handl es da ta in 32-bit 
chunk s; however , it is a 16-bit 
dat a bu s, which mea ns that the 
pathway to the mem ory is l 6 
b its wide . If th e pro cessor 
wishes to handl e a 32-bi t-wide 
pi ece of data, it mu st do so in 
two sepa rate in stru ctions or 
data ba tches. 

Q: Can you nm both a ]'/,-inc h and 

a 5'/.-inch driv e at the same time 

wi th the Amiga? 
A: Yes. The dri ves ca n be daisy· 
chain ed off th e back of the uni t. 

Q: Which 5'/.-irich dri ves wi ll work 

with the Amiga ? 
A: Th e only 5'/.-in ch d rive that 
will work with th e Am iga ini­
tia lly is the /\ I 020, mad e by 
Co mmod ore -/\ miga . It is a dou· 
bl e-sided, doub le-de nsity dri ve 
with a form atted capacity o f 
360K bytes. It re ads and writes 
d isks in stand ard IBM-PC for ­
mat a nd fea tur es a n Int eg ral 
power supp ly. 

Q: Can the Am ign do batch processing? 

A: You can di rec t th e machin e to 
execute a text file in orde r to do 

batch pr ocess ing. A facility bu ilt 
into the comm and -line int erface 
(CU ) allows you to bu ild a co rn· 
mand-instruCLion stre am using the 
editor. 

Q: Will the Commodore 1 702 mu / 

1902 monitor s work on the A miga? 
A: We are using I 902s on th e 
machine at th e mom ent, but I'm 
not sur e how well th e 1702 
would work . 

Q: What should a user look for in 

buying disks for the A miga? 
A: Ju st loo k for 3'/,-in ch , doub le· 
sided micro nop py di sks. Maci n ­
tosh di sks, as Macint osh stan · 
<lards are at th e mom e nt, will 
not functi on in th e Amiga dri ve, 
becau se th ey are onl y certified 
as single-sided . The y mu st be 
double- sided for th e Amiga ­
ther e are no ot her spe cifica­
tions. We ha ve preferen ces, but 
do not have reco mmend ations. 

Q: How is infonnation stored, as to 
tracks, sect(}rs, and so on, on the 

Amiga s 3'1,-inch disks? 

A: It is sto red at I I sec tors per 
tr ack, each secto r co ntainin g 
5 12 bytes. T he di sks are doub le­
sided, 80 tr acks per side, so 
th ere are approx imately 880,000 
bytes ava ilab le per d isk. 

Q: What does the /Jhrase "o/Je1i ar · 
chite ctur e" mean? 

A: Ope n arch itec tur e refers to a 
system de signe d so tha t pe o ple 

will be able LO devel o p othe r 
periphe rals to attach to it. If a 
co mput e r is de sign ed with open 
archit ec ture , it usua lly indi ca tes 
that th e man ufactur er is int er­
ested in encouraging peop le LO 

attach o th er p rodu cts LO it; a 
closed arcl1itectu,· e mea ns that 
th e manufac tu rer is pr ov idin g 
th e add -ons that it feels every­
body will want , mak in g it diffi · 
cult for ot he r peo ple to des ign 
thin gs that will work effec tively 
with th e ma chine . Far from d is­
couraging add -on s, Com modore­
Amiga is ac tively enco ur aging 
them . If there is a pani cular 
periphe ral th at peo p le be co me 
very int erested in, for examp le, 
the y will probabl y bu y th e 
Am iga just to ha ve th at add-on. 

Q: Is there a way you can network a 

num ber of Amig as together? 
A: Sinc e the Amiga in cludes a 
se rial and paral lel port, ther e 
will be ways of do ing thi s. Tel e­
co mm uni cation s op tions for th e 
Ami ga will be intr odu ced in 
1986. 

Q: Wlw wro te the operatin g system 
for the Am iga? 
A: T he fellow's nam e is Ca rl 
Sassenra th. He wro te th e Exec u· 
tive, whi ch is the low-leve l mu l­
tit asking system. Th e di sk 
operatin g system , Am igaDOS , 
which makes use of th e Execu ­
tive, was writt en at Meta co mco. 
(See our article (}11 Met acomco, p. 

70, i1i th is issue.-Eds.) 
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Coming Next Issue 
Graphics- Th e ne xt issu e of Amiga· 
IMJrld will foc us on graphics of a ll so rts . We 
will in vestigate the progr ams, tec hniqu es, 
tricks and qu estions rega rdin g all aspects of 
th e Amiga as a gra phi cs too l- from using 
th e Amiga in th e o ffice for busin ess pr es· 
se ntation s to in vestigating the ro le of the 
Amiga in creat ing ne w forms of arti st ic 
exp re ssion. 

Adventure- We' ll enter anothe r 
world where th e next move is u p to you­
wizards , spaces hips, puzzl es, end less rooms, 
path s, o pti o ns, baffl ement s and stran ge 
crea tures in and be hind th e art of int era c· 
tive adventur e gam ing . Ho w to pl ay th e 
games, who plays th em, who designs them , 
what the y are and where the y might go. 

Lisp?-Wh at is it? Is it onl y a languag e 
for artifi cia l int elligence? Is it a not her Basic 
a.ltern ative? Or , is it a too l fo r intr ospec tive 
ex ploration? 

So don ' t touch that di al. T he Wo rld is 
ju st beginning! 

Hors d'oeuvres 
Unique ap,plications, tips 

and stuff 

You may be using your Amiga at work, at home, 
or in the back seat of your car, but somehow you'll 
be using it in a unique way. You will discover things 
that will lel you do something faster, easier or more 
elega ntly. 

Am,gaWortd would like to share those shortcuts. 
ideas. things to avoid, lhings to try. etc., with every· 
one, and we'll reward you with a colorful, appet iz· 
ing, otticial AmigaWortd T-shirt. (Just remember to 
tell us your size.) 

Send it in. no matter how outrageous. clever, 
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 your thinking berets and rush those 
suggestions to: 

Hors d'oeuvres 
AmigaWorld editorial 
80 Pine St. 
Peterborough , NH 03458 
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lead you thr ough the exciting and 
revo lutionary featur es oftJ1e Am iga! 

• Amiga World . .. helping you di scover and 
util ize a whole new world of comp uter 
graph ics and sound s! 

• Amiga World . .. beca use crea tive 
compu ting was never so excit ing and 
easy! 

Get 1 Year (Six Issues) 
Of Amiga World At The Special 
Introductory Rate 0£$14.97 

That's 25 % Off The Basic 
Subscription Price! 

The CW Comm uni cations Guaranue 
As 1he \\Orld·s larges1 pub lisher of compu1cr-rela1ed 

infonna1ion. ,,e uncondiLionaJly guaramee )·our Am,,gnl\orld 
subscription . lf)ou·re 1101 comp lc1ely saLisfied.1ell us. we· 11 
refund Lhe full price of )'Our subscrip1ion- no quc>1ions 
asked. 

YES. I want to 
saue 25% off the basic rate. 
Enter my one )'ea r 
subscripti on (6 issues) to 
AmigaHi>rld for the low 
charter subscrip tion 
pr ice ofS l4.97. Ifl 'm 
no t satisfied a, any time, 
I will receive a full 
re fund-n o qu estions 
asked! 

O Payme nt Enclosed 

O Bill Me 

YES. / want to 
save 25 % off the basic rate. 
Enter my o ne year 
subscripti on (6 issues) to 
AmigaH6rld for the low 
chart er subscript ion 
pr ice of $ 14.97. If I'm 
no t satis fied at any time, 
I will rece ive a full 
refund - no questions 
asked! 

O Payment Enclose d 

O Bill Me 

YES. I want to 
save 25% off tlU! basic rate. 
Enter my one year 
subscripti on (6 issues) to 
Amiga\<\i>rld for the low 
chart er sub scription 
pri ce o f $ 14.97. lfl'm 
not satisfied at any time, 
I will rece ive a fu ll 
refund-n o questions 
asked! 

O Payment Enclose d 

O Bill Me 

Name 

Address 

Ci 1y State Zip 

Pk'3se make chec~ payable wAm,gr,Ui,rld. Canada and Mexico $17.97. I ):"r 
only. US funds drawn on US bank. foreig n Surfa ce $34.97. I year only, US 
runcls drawn on US bank . Fore ign Aim,ail please inqu ire. Please allo" 6-8 
weeks for de livc1y 

35NR2C 

Name 

Address 

Cit1· Staie Zip 

Please make checl payable 10 Am,ga\\i>rld. Canada and Mexico $17 .97, I ,ear 
on ly. US funds drawn o n US bank. Forciiv.i Surface $34.97, I ) car o nly. US 
funds d rawn on US ban k. fo reign Airmai l p lease inquire. Please allow 6-8 
"cek.< for de livery. 

35NR2C 

Name 

Address 

C it y State Zip 

Please make check payable to Arnyp,ll l>r/d. Canada and Mex ico SI 7.97. I year 
only, US funds draw n o n US bank. Forc iiv.i Surface $34.97. I year on ly. US 
funds draw n on US bank. Foreign Aim1a1I please inquire . Please allow 6-8 
"ccks fordelhc ry. 

35NR2C 



I I 
BUSINESS REPLY MAIL 

Fgst 0ass f'ermll No 73 Peterborough NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

CW Communications!Peterborough 
AmigaUbrld 
POBox868 
Farrningdale, NY 11737 

I.,, I I,,, I I I •• , I .. I I. I,,, I I. I,, I, I,,, I I,. I,, I, I, I,, I 

BUSINESS REPLY MAIL 
Fust 0ass f'erm, No 73 Peterborough NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

CW Communications!Peterborough 
AmigaUbrld 
POBox868 
Farrningdale, NY 11737 

I, 11 II,,, I I I., ,1 •• 11.1 ••• 11.1 •• 1.1 ••• 11 •• 1 •• 1.1.1 •• 1 

BUSINESS REPLY MAIL 
FIS! Oass Perm11 No 73 Peterborough NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

CW Communications/Peterborough 
AmigaUbrld 
P0Box868 
Farmingdale, NY 11737 

I.,, I I,,, 111,,. I.. I I, I,,. I I, I,, I, I, 11 I I,, I,, I, I. I,, I 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED 
STATES 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED 
STATES 

NO POSTAGE 
NECESSAF.lY 
IF MAILED 

IN THE 
UNITED 
STATES 

AMI GA 

Become A 
Charter Subscriber 
And Save Nearly 

37% OFF 
The Cover Price 

It's the lowest sub scription offe r you'll 
ever find for AmigaWorld ... the new 
com put er magazine for users of the newest 
Com modore computer. 

• Amigo World ... the only Amiga·spe cific 
magazine on the marke t. It 's as fresh and 
dazzling as the compu ter itselfl 

• Amiga World . .. where ex pen authors will 
lead you thr oug h the exci ting and 
revolULionary features of the Amiga! 

• AmigaWorld . .. helping you discover and 
utilize a whole new world of computer 
graphi cs and sounds! 

• AmigaWorld ... because creative 
computing was never so exciting and 
easy! 

Get 1 Year (Six Issues) 
Of Amiga World At The Special 

Introductory Rate 0[$14.97 
That's 25% Off The Basic 

Subscription Price! 
The CW Communications Guarantee 

As lhc wo1 ld"s largest publisher of com puter related 
infomia tion, we unconditi onally guarantee your Am,gnlll,rld 
subscription . If you're not comp letely satisfied. tell us. We'll 
refund !he full price of your subscription-n o questions 
asked . 



.1G Reader Seroice 
This card valid until November 30. 1985. 

O Mr. 
O Mrs. Name ____________ T itle _______ _ 

O Ms. Address----- -------- - ------
City _________ Stale ____ Zip ____ _ 

Telephone ( 

CLRCLE NUMBERS FOR MORE LNFORMATIO N 

I 6 II 16 21 26 3 1 36 41 46 5 1 56 61 66 71 76 HI H6 91 96 

2 7 12 17 22 27 32 37 42 47 52 57 62 67 72 77 H2 H7 92 97 

3 8 13 18 23 28 3:1 38 4:1 48 53 58 63 68 73 78 83 118 93 98 

4 9 14 19 24 29 34 39 44 49 54 59 64 69 74 79 84 89 94 99 

5 10 I!> 20 25 30 35 40 45 50 55 60 65 70 75 HO H5 90 9!, 100 

101 106 Ill 116 121 126 13 1 1:16 14 1 146 15 1 156 161 166 171 170 IRI 186 191 196 

102 107 112 117 122 127 1'2 137 142 147 152 157 162 167 172 li7 182 18i 192 197 

!03 108 113 118 123 128 133 138 143 148 153 158 163 168 173 17H 183 188 193 198 

104 109 114 119 124 129 13< 1:19 1'14 149 154 159 164 169 174 179 184 189 194 199 
105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 ! ll(l 185 190 195 200 

201 206 2) l 216 221 226 231 236 24 l 246 25 ) 256 26 1 266 271 276 281 286 291 296 

20!! 207 212 217 222 227 232 237 242 247 252 257 262 267 272 277 282 287 292 297 

203 208 213 218 223 228 233 238 243 248 253 258 263 268 273 278 283 288 293 298 

201 209 2 14 219 224 229 234 239 244 249 254 259 264 269 274 279 2114 289 29-1 299 

205 210 215 ~10 2'25 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 

301 :106 311 316 321 326 331 336 34 1 346 351 356 361 366 '71 376 381 :186 391 :196 

:102 307 312 317 322 327 332 337 342 347 352 357 362 367 372 377 382 387 392 397 

303 308 313 3 18 323 328 333 338 343 348 353 358 363 368 373 378 383 388 393 398 

304 309 314 319 324 329 334 339 344 349 3:>4 359 364 369 374 379 384 389 394 399 

305 3IO 315 320 525 330 335 340 34 5 350 355 360 :165 370 37!', 380 3~5 390 395 400 

401 406 4 11 416 121 426 451 436 441 446 451 456 461 466 471 476 481 486 491 496 

4024071 12417422 427 432 437 442 447 452 457 462 467 472 477 4112 487 ·192 497 

403 408 413 418 423 428 433 438 443 448 453 HI! 463 468 473 47H 411!1 4118 493 498 

404 409 41'1 4 19 424 429 434 439 444 449 454 459 464 469 474 4 79 48'1 489 494 499 

405 410 415 420 425 431) H5 HO 445 450 455 460 465 470 475 480 485 490 495 500 

Reader Seroice 
This card valid until November 30, 1985. 

0 \fr. 
0 :O.trs. Name ___ ____ _____ T itle ______ _ _ 

O Ms. Addr ess---- - - --- --- -- ------

CiLY--------- State _ ___ Zip - - -- -

Tclephone ( 

CIRCLE NUMBERS FOR MORE INFORMATION 

I 6 II 16 21 26 31 36 4 1 46 5 1 56 6 1 66 71 76 8 1 86 91 96 

2 7 12 17 22 27 32 37 42 47 52 57 62 67 72 77 82 87 92 97 

3 H 13 18 23 28 33 38 43 48 53 58 63 68 73 78 83 88 93 98 

4 'I 14 19 24 29 34 39 44 49 54 59 64 69 74 79 84 89 94 99 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 9!> 100 

101 lll(i 111 116 121 126 131 136 14 1 146 151 156 161 166 171 176 181 1116 19 1 196 
1()2 107 112 117 122 127 132 137 142 147 152 157 162 167 172 177 182 187 192 197 

103 108 113 118 123 128 133 138 143 148 153 158 163 168 173 178 183 188 193 198 

104 109 114 119 124 129 134 139 144 149 154 159 164 169 174 179 184 189 194 199 

!05 I iO 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 

20 1 206 211 216 221 226 231 236 241 246 25 1 256 261 266 271 276 28 1 286 291 296 

202 20; 212 217 ~"12 227 232 237 242 247 252 257 262 267 272 277 282 287 292 297 

203 20H 213 218 223 228 233 238 243 248 253 258 263 268 273 278 283 288 293 298 

201 209 214 219 224 229 234 239 244 249 254 259 264 269 274 279 284 289 294 299 

205 210 21!> 220 225 230 235 240 245 250 255 260 265 270 275 28-0 285 290 295 300 

30 1 306 311 316 321 326 331 336 34 1 346 351 356 361 366 37 1 376 381 386 39 1 396 

302 307 312 317 322 327 332 337 342 347 352 357 362 367 372 3 77 382 387 392 397 

303 308 313 3 18 323 328 333 338 343 348 353 358 363 368 3 73 378 383 388 393 398 

304 309 3 14 319 324 329 3'4 339 344 349 354 359 364 369 374 3 79 384 389 394 399 

305 3 10 3 1[> 320 325 330 335 340 345 350 355 360 365 370 375 380 3K5 390 395 400 

101 406 411 416 421 426 431 436 HI 446 451 456 46 1 466 471 476 481 486 491 496 

402 407 412 417 422 427 432 437 442 447 452 45; 462 467 472 477 482 487 492 497 

103 108 413 418 423 428 433 438 443 448 453 458 463 468 473 ~78 483 488 493 498 

104 409 414 419 424 429 434 439 444 449 454 459 464 469 474 4 ;9 484 489 494 499 

!05 410 41:, 420 425 430 435 440 44 5 450 455 460 465 470 475 480 485 490 495 500 

A Do you own an Amip compute r? 
O I.Y rs 0 2.So 

B. Do ) 'OU amend to pul'"cha~ on('? 
O I Yt.t 0 2.No 0 3. Maybe 

C. ~~a'cI;~~;!u1cn do )OU cur rcn 'a :.~:~\{ 

0 2. Radio Shac.k O 5,, Aun 
0 3. Apple 

D What primary applica tion arc )'OU u,ing your microcomputer for? 
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0 1. Gr.aph1a O 6. Product RC'\'IC....,\ a 11 D.atabllr-' 
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0 ~ Duab~ 0 8. Tu Prcpantion 
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II What iJ )OUr education lc~,cl? 
O t. Cndc S<hool 
0 2. !Ugh School 

o :t:..1~-3" 
0 < !1!,-49 
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0 4. Graduated College 

I. What i) )ou r annua l hou\Chold income? 
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0 !.? Midd le M:t.nagemcm 
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0 ~. Technician 
0 6. ket1rcd 

K.. Is this )'OtU cop) of Amig;,.Wo,l& 
O I. Yes O !.No 
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0 2 Hume A1>phca11ons O 6.. OC\elop Apphcauoni 
0 , _ Gnph k.1 0 7. O~d op Progninu 
0 ,4. )lu,ic D R.. O:at:1.hak: Man;,~nl 

0 6 Other (Plc:ue: Spee.if>·) - --
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0 6. Re11rcd 

K.. h thi, ,our cop) o ( AmigaWorld ") 
0 1 Yn 0 2.No 
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j product demos they came to Island GraplJics 

I same. For all your computer graphics 

I Taste the jlavors of the Island. Write or call: Island Graphics, One Harbor Drive, Sausalito, California 9496 5 (4t5) 332-5400 . I . 



TODAY IF YOU COME IN SECOND, 
YOU'VE LOST THE RACE. 

Amigo con help y0u design Uke y0u, Amigo con do many Amigo's color graphics leave 
onytnirg. frcm auras ro 01oms rh1ngs or once t1'e comperrnon for behind 

It may have been good enough in a 
Soapbox Derby,® but these days there 
is no second place. 

Fortunately there's a new way to get 
a jump on your competition. Intro­
ducing Amigo.'M The first personal com­
puter that gives you a creative edge. 

Amigo makes charts and graphs 
with more color and dimension than 
any other personal computer (and 
faster than most of them). But thors just 
a start. You con prepare presentations 
wi th stereo music and animation, slide 
shows, create package designs. in­
struction manuals, brochures. 

Amigo con not only do many more 
toskS, it con do more of them at once. 
And work on all of them simultaneously. 
While you're preparing the spread­
sheet, Amigo will print the memo. 
And there's probab ly enough power 
left over to receive a phone message 
or a stock quote over a modem at the 
sometime. 

You won't find a computer thars eas­
ier to use, either. You point at symbols 
with the mouse or use keyboard com­
mands if you prefer. Only Amigo is built 
to give you a choice. 

Amigo hos twice the memory of on 
IBM® PC. But although it con run rings 
around IBM, it will also run IBM pro­
grams. You hove instant access to the 
largest collection of business software 
in the industry, including old standbys 
like wordstar® and Lotus® 1,2,3. Amigo 
is more powerful than Mocintosh,'M too, 
and more expandable. With on op­
tional expansion module you can 
add memory up to 8 megabytes. And 
while it con do much more than 
Macintosh or IBM, Amigo costs less than 
either of them. 

See on Authorized Amigo Dealer 
near you. Now that Amigo is here. 
the question isn't whether you con 
afford a computer. irs w hether you con 
afford to wait. 

Amigo by Commodore 

/I 
AM/GA GIVES YOU A CREATIVE EDGE. 

• Soapbox Deroy is a registered trademark o f tnterna11onor soapbox Derbv. tnc Akron. Ohio • Amigo Is a trademark o f Commodore-Amigo, Inc .a IBM is a registered tradem ark 
of Internationa l Business Mach ines. Inc • w ordstor IS a reg1stereo 1rodemark of Mlcropro . Inc £ Lotus is o registered trademark of Lotus Development Corpo rat ion ·• Macintosh is 
o trade nark licensed 10 Apple Compu ter Inc ~ 1985 Commodore Eleetrorncs Limited 


