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14 A First Look at the Amiga 
By Margar et Morabito 

i\la rgare 1 Morab i10 answers the llues
tio n ·:Just what is an Amig;1. an yway?"" in 
th is co mpr ehensive ani clc tha1 ou ilines 
th e many featu1·es of the Am iga , giv ing 
yo u an ove rview o f thi s remarkab le 
new co mput er. 

36 What If ... 
By Guy Wright 

Th e Ami ga is go in g to o pen new 
worlds of co mp ut er wo nde 1-- it is j ust a 
matte r of time before the /\ mi ga tu rn s 
··wha t if' ' into '"wh al is." 

44 Amazing Graphics 
Sit back, strap your self in and pr epare LO 

be dazzled! Thi s graph ics sp read will show 
you ju st some of the Amiga·s graph ics 
capabilit ies. lt "s a visual banqut:1 that will 
leave yo u crav ing for more. 



8 Columns 
8 Articles 

S6 Stimulating simulations : Electronic Arts Gets Involved with the AJniga By Jim Forbes A \ook inside fJectronic Art s, a renowned sofl\,·are develo per with 
ple nty of creati ,·e talent and vision, 
plu s a chat with company pr esident Tri p Hawkin s. 7 2 Sounds Like By Guy Wright Thi s arti cle will play for you the open -
ing ba rs of an Amiga symph ony that 
should brin g do,.,.n the house. 7 6 A Peek at the 68000 By Brian Epstein This articl e takes a look at the heart of 
the Amiga comput er - the Motorola 68000 chip . 81 The AJniga as a Teaching Tool By Guy Wright Th e ,\ miga "·ill enh ance and enliven 
the \earnin g pr ocess for a ne,.,. genera · 
tion of stud en ts-a nd not ju st in the classroo m. 
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~1ga o utions : .. : -: 
Amigaw,-rufs resident doubting Thomas 
gets hi s first look at the new machine. 

8 Departments 

64 Digital Canvas Amiga artis t Jack Haege r shows what 
can be done with an Amiga, a mo use 
and a lot of crea tive talent . 86 Help Key Questions abou t the Amiga, answered by the expe rt s. 9 0 List of Software Software packages available (and some 
to be rel eased soon) for the Amiga . 9 6 Coming Nex.t Issue 
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oursoc 
Secur ity is important in our business . So wr it

ing the tutor ial prog ram for the new Commodore 
Amiga was a special challenge. 

We couldn't tell anyone ab~ ut 
Am iga graphics. Amiga stereo 
sound . Amiga power. 
Amiga speed. 

We couldn't even say 
the word Amiga to our 
closest fr iends. 

Now we can offic ially 

welcome Am iga . And greet the readers of 
AmigaWorld . The only rema ining secret concerns 
the new software we're about to introduce for 

Amiga. Mi ndscape's Keyboard Cadet™and 
The Halley Project™ are coming soon. 

So nold on to your socks. 
:----., And your hat. 

J~!!!1~~!R~ 

Mindscape, Inc., 3444 Dundee Rd., Northbrook 1 IL 60062 
~rrnga ,s a reg1s1ered trademark of Commodore Bus iness Machines . Keyboard Cadet and The Halley ProJect are trademarks of M1ndscape . Inc. IC> 1985 Mindscape. Inc. All Righ ts Reserved. 



A message from a leading software publisher. 

"The Am iga will revolutionize 
the home compu ter ind ustry. It's 
the first home mach ine that has 
everything you want and nee d 
for all the major uses of a home 
computer , including ente rtainme nt, 
education and productiv ity. The 
software we're developing for the 
Amiga will blow your socks off. We 
think the Amiga, with its incom· 
parable power, sound and graphics, 
will give Eleccronic Arts and the 
entire indu stry a very bright future '.' 

WHY ELECTRONIC ART~ 



S COMMITTED TO THEAMIGA. 
In our first two years, Electronic Arts has emerged as a leader of 

the home software business. We have won the most product quality 
award s- over 60 . We have placed the most Billboard Top 20 

titles- 12. We have also been consisten tly profitab le in an indu stry 
beset by losses and disappointments. 

Why, then , is Electronic Arts bankin g its hard won gains on an 
unpro ven new computer like the Amiga? 

Th e Vision of Electronic Arts. 
We believe that one day soon the home computer will be as important 
as radio , stereo and television are today. 

These electronic marvels are significant because they bring faraway 
places and experiences right into your home . Today, from your living 
room you can watch a champi onship basketball game, see Christopher 
Columbus sail to the New World , or watch a futuristic spaceship 
battle . 

The comput er promises to let you do much more . Because it is 
interactive you get to participate. For example, you can play in that 
basketball game instead of just watching. You can actually be Christophe r 
Columbus and feel firsthand what he felt when he sighted the New 
World. And you can step inside the cockpit of your own spaceship. 

But so far, the comput ers prom ise has been hard to see. Software 

Dr J and Larry Bird Go One-On-One 
The number one so ftware sports game 
of all time. Shoot as accurately as Larry 

Bird. skim d,mk like the Doctor. while 
you're cheered on by the victory chants 

of ,he Bc>Ston Garden crowd. 

Deluxe Video Co nsrruction Ser•• 
Be your own video di rector for business 

prese mations or just for fun. Set up 
special effects, anim:ucd computer 

graphics. sound effects and tides - even 
record them to videotape for use 

with a VCR. 

Skyfox'" 
Get in 1he sp.,ccs hip and fly. Out your 

window or on your radar screen you 
have bu1 split .. scco nds to appreciate the 

flcrcc beauty o( enemy jets and tanks. 

Arcticfox'" 
You command the advanced and deadly 

rank of ,he future - the Arcticfox. A 
first person rank combat game with all 
the stunning graphics and sound of the 

lks t 3·D simulations. 

has been severely limited by the abstract , blocky shapes and rinky
dink sound rep rodu ction of most home computers. Only a handful 
of pioneers have been able to apprecia te the possibilities. But then , 
pop ular opinio n once held th at television was only usefu l for 
civil defense communi cations. 

A Promise of Artistry. 
Th e Amiga is advancing our medium on all fronts. For the first time, 
a personal comput er is providing the visual and aura l quality our 
sophisticated eyes and ears demand . Co mpared to the Amiga, using 
some other home compute rs is like watching black and white television 
with the sound turned off. 

The first Amiga software products from Electronic Art s are near 
completion. We suspect you'll be hearing a lot about them. Some 
of them are games like you've never seen before , that get more out 
of a compute r than other games ever have. Othe rs are harder to 
categorize, and we like that . 

For the first time, software developers 
have the tools they need to fulfill the 
promise of home computin g. 

Two years ago, we said, "We See 
Farther '.' Now Farther is here. 

Seven Cities of Gold •• 
Be Christopher Columbus and discover 

the New \\brld . Lcam history and 
~oeography. or generate your own random 

new worlds to explore. 

Rerum to Atla n tis'" 
Play Indiana Cousteau. oceanic hero. in 
this three dimensional simulanon under 

the seven seas. 

ELECTRONIC ARTS '~ 

Archon 
A new kind o( computerized board game. 
like chess with wiL1rds and dragons for 

pieces. But when o ne lands on another. 
they have 10 fight a white·knuckled 

acuon baulc. 

Marble Madness'" 
For the first time. the home version o f 

a coin·op arcade game is just as good 
as the original. Same graphics. Same 

sound. And you can play it in your 
bathrobe. 

For clerail.s abouc avat.lahlhfy, ~c your Amiga software dealer or call us :u (41S) 572-ARTS. For a produce ca,alog send S.50 and a stamped, scl{-addrcsscd envelope co: Elecuoruc Arts, Amt~>a Oualog Offer, 1755 Camp.is 
Drive. San M:uco. CA 9H 03 Amig2 is a trackm.uk of Commodore Bui1ness Machm,es Sky{ox. Seven Ciucs of Gold, Deluxe Video Coru1ruc11on Sc1, Arcncfox, Re1um ro Ad.am~ and Electroc1ic Aus arc trademarks 
o f El~crronic Arts Marble MadncSJ as a trademark of Atan Games, Inc 
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By Steve Twombly 

In De cember of 1984, I had 
m y first loo k at an Amiga proto 
type at the co mp any's he adquar
ters in Los Gatos, CA. Although 
th e Amiga was st ill unfini shed, I 
was given a dem onst rati on o f its 
so und and grap hics cap abilit ies. 
l was ove rwhelm ed. When I 
lea rn ed wh at feature s were yet 
to come for bu siness user s an d 
what thi s new machin e wo uld 
reta il for , I was co nvin ced it 
would be the mo st advanced mi
cro com pu ter to come on th e 
mark et in I 985 and I 986. 

Th e d eve lo pers a t Amiga had 
bee n work ing o n thi s n ew micro 
fo r mor e than two years before 
I saw the protot ype. The y had 
been prop elled by a vision tha t 
a sup ermic ro co uld be b uilt and 
d elivered in high vo lume at an 
unpre cedented low pri ce. The y 
" ·ant ed to crea te a supermicr o 
th at would full y exp lo it th e ca
pab ilit ies o f Motorol a's 68000 
m icroprocesso r and stim -
ul ate th e con sum er marke t· 
place. The Ami ga was de signed 
to crea te new market s and 
reac h new con sum ers. 

8 Pm 11irre 1985 

Avision 

For me, the Amig a vision 
be came a co mpellin g ur ge to 
bring to m ar ket a d edi ca ted 
pub lica tion that woul d fea tur e 
th is astoundin g co mput er. Im
medi ately. a small team of us 
began to conceive a new maga · 
zin e to cove r th e Am iga . We 
were all of o ne min d: Beca use 
th e Amiga is a uni que machin e, 
it needs an equ ally uniqu e ma g
az ine . Am igaWorld lives up to 

th at bill in g. 
So ftware develop ers. too. 

were imp rc sed with th e new 
Amiga. T hey saw the o pp o rtu 
nit y to de velo p o n th e Ami ga 
th e mos t ad\'an ced and ex citi ng 
so ftware imag ina ble. Some of 
the ir produ cts are no w availabl e 
and ma n y arc yet to come. b ut 
th ei1· enth usiasm i typ ical of 
th at found at Am iga headq uar
te rs, Co mmodore an d here a t 
CW/Peterborn ugh . 

Th e new Am iga will become a 
necessi ty in a va1·iety of mark ets. 
It will be a powe rh ouse for r un · 
ing bu siness app licat ion s du e to 

its incredib le spe ed , easily ex
pandab le memor y and mul ti
taskin g capab ilit y. As a creativ-

ity a nd prod uct ivity too l. th e 
Ami ga is un surp assed and will be 
frequen tly used in pe rformi ng 
spr ead shee t. daLabase. graphi cs 
and word processi ng app licat io ns. 
T he deve lopme nt of int egrated 
and ··expe rt" oft ware pro gram s 
will rea ch new horizons with the 
Amiga. T he Amiga' s ran ge of ca
pab iliti es is so b roa d Lhat it will 
beco me a crit ica l ad dit ion to spe
cia lized prof ess io ns. such as arc hi 
tectur e. ad verti s ing. CAD 
(co mputer -aided design). market· 
ing. film and ,·id eo. m usic and 
man y mo re. 

Bot h the pro fessio nal and 
home user will find it casr to 
crea te o ft" ·are tha t takes full 
advan tage o f Am iga·s ama zin g 
pced. grap hi cs. a nim at io n and 

sound . Wh en you acid thi s to 

the m ulti-ta ki ng DOS and user 
im er face " 'ith ove r lap pin g win· 
clows. th e variab le co lor and 
scree n reso luti o ns. icon s and 
pop- dow n men us. you have a 
crnnput er with p rogrammi ng ca
pabi lities unli ke an y oth er. 

The Am iga wa de signed with 
th e futur e in mind . Its p hi loso
phy is exp andab ility with co nti 
n uit y. Th e m icro p rocessor can 
be up b•Tad ecl. as can th e custom 
chi ps. T he Am iga's memor y is 
ex pandabl e with out affec t ing its 
des ign. Its o pen ar chi tec tur e 
and multi -tasking DOS will 
o p en new di me ns ions in th ird-

• 
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pan y development of both pe· 
riphe ra ls and so ftware. As a re 
sult. the Amiga will grnw over 
the nex t five year s with o ut lo s
ing so ftware and periph eral 
compa tibilit y. and users ne ed 
not fea r obso lesce nce . 

Am iga mak es rea l wha t had 
p 1·eviousl y bee n onl y a visio n in 
th e mi croco mputin g \\'Oriel. Be· 
fore the Amiga. uch po\\'e r. 
speed. so und. co lor and an im a
tio n ca pa b ilities \\'er en ' t co m
merciall y avail able for und e r 
$20.000. Now. ever yon e will 
ha, ·e an o p po rtun ity to ex peri· 
ence thi s co mpu ti ng brea k
throug h. We at A111igal\!or/d 
beli eve thi s o pp onu nity will 
pro vide a gre a t de a l of exc ite
men t for man y year s 10 come. 
As )O U look thr o ugh and rea d 
the pages o f Am ignl\'orld. I think 
you' ll see \\"hat I me an. 

As \\'e explor e th e Ami ga. re
member 1ha1 th is fir st issue pro· 
vide o n ly a gli mp ·c of \,·ha t 1s 
to co me. The fu ture i· here. 

Amigall or/d 9 



Zeitgeist 

By Guy Wright 

AmigaWorld . Whew ! It ha s 

bee n quit e ,111 effo rt pu llin g LO· 

ge 1her a new maga,inc for a ne\\' 
machin e tha1 \\'a~n·, c·vcn fini shed 

al 1he 1imc we wcn 1 10 pre ss. The 
ofli cial word 1ha1 we were defi· 
nit ely doin g a maga zine didn 't 

co me th roug h unti l the be ginning 

of :\lay (rnu ghl ) a mon 1h afle1· 1hc 

t ime we should have had all the 
art ide s 1ypese1 a nd read y to sen d 

to the printer) . That mea nt a lo t 

of scramblin g around. a lot o f dig · 

ging. a lot of weekend s, late 
nights. las1-m i11ute plane trips to 

Californ ia. New York. l'enn sylva· 

ni a. Illin ois and enough ph o ne 
calls 10 give us all caulifl ower ear . 

In mam wa\ S. starting u p a 

maga, inc b pr e tty rime lO "' hat 

you might imagine it \\'ould be . 

Th e franti c pa ce. th e cup s of 
co ld coffee. th e storie s co ming 
in lat e . th e last-min ut e deci · 
sio n, . 1hc 1ekph o ne repo rt 

from th e coa st and I he thou · 

sane!!, of d etai ls 1hat hav e to be 

tended to. l.\u1 I am ce rtain you 

would be mo re than a bit sur· 
pri ~ed if ~·011 came up hc1·e. IO 

th e hill, of ,011th \\'e,1ern New 

Ham p~h ire. and ,a"' 1he office s 

and met th e peo ple be hind 

A miga ll'orld. 
There i no steel and glass. 

no .JO·stor~ offi ce building \\'ith 

hundr eds of frem: ti r repo rt ers 

and grum py edit o r~. :-.:o cop y· 

boys da hing arou nd " ·i1h last· 
min ut e sto ri e~. Th ere aren't 
doze ns of clack ing typewri ter s 

or '>IIH>ke-lilled room ,. and th e 

ph ones onl ) rin g 90 perce n t o f 
th e tim e. Instead , ,,·e ha ve a 

con verted New England farm· 
hou e with ,,·oo d en floo rs. 

There' s a han dful o f editor s and 

/ () Pr1•111wrr / 1)8; 

• 
a few writers, man y of whom 

work at hom e and se nd in th eir 

sto rie s via mod ems o r wor d 
pro cessor and printer s. It's a 
curi o us mixtu re of co untr y a nd 

techn ology. 
But the key to AmigaWorld is 

Lhe peo p le who did a ll th e run · 

nin g arou nd, word pro cessing, 

telephoning , des igning . edi t ing , 

type se uing , orga nizin g and so 
on . There arc also quit e a num· 

ber of peop le not o n th e 
AmigaWorld staff who helped 

make 1his fir s1 issue po ssible. 
The peop le at C:ommodo1 ·c· 
Amiga who le t us co me and sec 

th e machin e before it was re ad y. 

who an wercd o ur que stio ns. 
who d id th e int e rviews whe n 

th e)' d idn't reall y ha ve lim e to 

spare. who taycd up late wait · 

in g for ca ll or gm up ex tr a 
ear ly beca use o f the th ree-ho ur 

time-zone diff ere nce be tween 
Ca liforn ia and l c w Hamp shir e. 

who answered ou r quc s1 ion s, 

who helped ge t the ri ght sn·ecn 

shots, who helped us ge t in 
tou ch with the ri ght pe o ple , 
who photo cop ied stacks o f ma· 

ter ial and th en did it aga in 

when so methin g was changed, 
and who answered still mo re 

que stion . 
We asked a lot of que stio ns. 

A lot of qu estio ns. We hope we 

asked about 1he thin gs you are 
int ereste d in . (But if we have n' t, 

Lhen yo u can always writ e tu u s 

and we' ll tr y and ge t th e kinds 

o f answers yo u' re see king .) 
T here are s1 ill thousa nd s of 
qu estion s that we haven't asked 

yet and thou ands of pages of 
inform ation yc1 to be printed . 

Bui o ur who le job wasn 't and 

isn' t ju st askin g qu es tion s. We 

ha ve to take tho se qu estions 

and turn th em into articl es th at 

make se nse. Distill th e informa · 

tio n and tran sform it in to so me· 

thin g meani ngful. Ou r goal is to 

pro vide you with useful . en ter· 
taining , under standable in for· 
mati on and ide as. Art icles th at 

reveal the inn er workings of th e 

Am iga from Co mm o dore with · 

out a conf using array of techn o· 

ta lk. ju st as yo u shouldn't have 

to kn ow how to re bui ld a ca r· 
bur etor w drive a car , you 

shou ldn' t ne ed a degre e in co m· 

put er sc ience or math emati cs to 

use th e power and versatilit y of 

the compu ter. 
At th e same tim e. we kncn,· 

th at you arc pr oba bly above av· 

erage in intelli ge nce (after all. 
you're reading thi magazin e, 
aren' t you?) and don't nee d to 

be spo o n·fed. Compu ters are 
no t simpl e machi nes, but ne i· 

ther arc th ey in co mpr ehe nsib le . 

And while th e focus of Amiga· 

IM1rld is (oddl y enoug h) the 
Amiga co mput er, we' ll be going 

far be yo nd di ssecting the 
mach in e. 

We will exp lo re th e ways an 

Ami ga can be used for e nh a nc· 

ing li fe; for in creasing produc · 

tivit y in bus ines . schoo l and 
home; fo r bringing out creat iv· 

ity in mu sic, grap hi cs and eve n 

bu sinc s; fo1· saving you mo ne)' 

and time; for amu se men t; fo r 
edu ca tion; for communi ca tion ; 

and for th e thou san ds of thi ngs 

no o ne has tho ught of yet. T he 

thin gs that you will be 1hink ing 

ab o ut. 
Th at's the exc itin g thing 

abou t th e Am iga co mputer . It is 

lllus1ra1ion by Jack Haeger 



a cata lyst for the future of' com
puting. A tool tha t will brin g us 
int o th e nex t age. And the best 
ideas arc go ing to co me from 
th e peop le who ow n and use 
th e co mput er e,·ery clay. That is 
th e chall enge I put to you now. 
Do some thin g "·ith your Amiga 
that is th e very be t eve r done. 
Wh atever it is. \\' c arc going to 
be putting out the best maga 
zine we can . to let you kno\\ · 
what OLhers are doing with their 
Amigas and to let o th ers know 
what you a re do ing with yours. 
Do your best, bec ause now 
the re is a machine th at ca n 
match your imagination. 

This fir st issue of Amigo World 
will loo k int o th e futu re a linle. 
Rat her than detai lin g the var
ious co mm ands and specifi cs, 
we'll sit back and let the Amiga 
show off a linle . We will foc us 
on its capabiliti es and what th ey 
will mea n to you. We' ll tell you 
a bit abo ut its power and versa
tili ty. But , wiLh any new project. 
there will be last -minut e 
chang es and alter ation . so let 
me apologiz e right now fo r any 
inacc ura cies in this firs t issue . 

T he thing s we will show you 
and tell you about the Amiga 
will convince eve n th e most ada
mant cynic th at th e Amiga co m
put er is the next wave. and 
we're all bound lo ge t a little 
wet. There is no oth e r co rn· 
puter I wou ld rather be in
volved with and no other 
magazine. Welcome to 
Amigo World. 

I would al o like lo give a 
spec ial th ank s ~o th e emir e staff 
of RUN magaz ine for the ir pa
tien ce and invaluable ass istance. 

Amiga \\ 'orld I I 



M aximillian '", from Tardis Software , is a 
breakthrough in sof tware synergy, providing 
the standar d set of business functions in tegra ted 
but not hardwired together. 

Our standard modules , s pre adshe et with 
da ta base , word processor , graphics , and com 
munications solve your day-to -day business 
prob lem s . 

Bu t p ower u se rs need feat ures that compli 
cate integrated pac kages , or limit them if left 
out. 

Maxim illian provides the unprecedented 
ability to upgrade to ou r Maxi+ modules in· 
dependently , to provide a custo m price / per
for man ce mix to exa ctly suit your needs. 

An d, using Ma xiS hare '", Maxim illi an can do 
what no o th er package does : Share data in 
rea l-time across the office o r across the country ! 

Each module can be used sta nd-alone , but 
when two o r mo re are used together Maxi Net '" 
is act ive . 

The sa me Ma xiNet '" also h andles communi
c a tion with ano ther Max imill ian to implement 
Max iSh a re '". 

EACH IS A REPLACEABL E PLUG- IN SOFTWAR E MO DULE. 

Maxi Cale ™ MaxiWordn' MaxiG raph 1
" Max iTerm1

" 

Iii [fu 
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AMIGA RUNNING FUTURE 
MAXI MILLIA N PRODUC TS 

Ma.u m1lhan, M ax1Calc, M ax1Word. Ma x1G raph an d Ma x1Term are tradem arks of Tard 1s Software 



Maximillian Standard Module s: 

:· :1r~ ~r eFFc~1ive w 
&er r,;e aqs,e- 7&-f51l;./l'J 
IIAl/7 'lJl~A/ (l?(,RA~ 1JI£ 
/!Jt'JWI.£~ ,4~ Net:&~'/; 
11 &JrcR. ~fRc/1/7!7/lar r~ 
tlla<:xlNTiNq, ,I} ~~£ 
M?/1/JI..£ M:J~ fl'i:OCE~ 

Ft?!( 1./zpt;t. , . : : ..... . : : ----~ 

MaxiCalc '" - 256 col by 256 rows , mouse or 
keyboard , simple data base . 

Maxi Wo rd '" - memory based , sing le font , 
word wr a p, cul/paste graphs and sprea d · 
sheet data . 

Maxi Grap h '" - lin e, bar and pie charts, hot 
int egration with sprea dsheet. 

Maxi Term '" - TIY em ulation, all baud rates , 
text and Xmodem pro toco ls . 

--
- - ____ ... 

NOW '171AT~ WNA1'" Z 
CALL A ~JON/ 

APYAftaP HAKPWAR'e, 'TJI£ "111~ 1 
W/1H APV.4~ ~,4,'?£ 1 

/1//IKltf'Jlt.l.lAN., 1()tV~ lff'I ~/ 
?Pl/07 ?//!1PJ.& ANP ~ ,PJ.Uq--/N 
~P,4NPA8UlT'f, ,TIJ$r /,I/Air 'Tli- THE 
~ ~&'~ 7}/1, .. /!'IAX//1/IIJ..IAN 

WIJ.1-PU,- II~ tfMI(~ AHEAP/ • 

MaxiCa lc+, M axi Word +, M a xiGr aph+ and 
Maxi Term+ a vailable 4 th quarter 198 5. 11------- Tardis - - --- ~ 

Max imillian puts you years ahead, whi le 
letting you choose the cost effective solu tion 
you ne ed today! 

• Pricing: 
Maximillian: Only $1 95 .00 (includes Maxi· 

Calc , Maxi Word, Maxi Gr aph a nd Ma xiTerm ) 
Available NOW ! 

Max i+ mo dules: $149 .95 each (4t h Qtr . 85 ) 

1--- - -- -<.;oftware ---- --1 

2817 Sloat Road 
Pebble Beach, CR 93953 

( 'iDB) 372-1722 

Ask us abo u t th e Arniga Programme r's Library, 
availa ble now. 

Corcle 18 on Reader Service card 



The C11sto111 graphics 
rhi/1 a11d the Cll5tom rmi· 
111atio11 chi/1 make /1ossi· 
b/e the A miga 's supnior 
graphics 011tp11t, which 
you can /111/J 11tilize 011 a 
home 1/'leuision set as 
well as 0 11 cm RGB 111011· 

itor. Also available are 
11111/tidi111msio11a/ dis· 
plays, se/ectio11 of up lo 
4.096 co/ors a11d quality 
reso/11tio11 rq11ivale11t to 
a fi 11e rotor trlruision. 

I ·I Prnnin e 1985 

A First Look at the Amiga 
By Margaret Morabito 

Th e Am iga com put er from Com modore-A miga. Inc., 
a sub sidi ar y of Commodore Int ernati o na l. Ltd ., is th e 
first in a n ew line o f per sonal/bu siness compu ter s, tak · 
ing a gia nt leap forward in single-station mu lti-ta sking, 
com put e r gra phi cs and so und . 

Based on the \1ot orola 68000 microprocesso r, th e 
Am iga is different from o the r co mput er using thi s pro ce · 
sor beca use its intricate ne twork of built -in hardware fea · 
ture s let s the 68000 ru n at full speed mu st of the tim e. 
T hr ee custom chip s, one of which con ta ins a co-processor. 
do mu ch of th e work, handlin g mo st of th e hu1·dcn of 
impl eme ntin g the Amiga's grap hics and sound fea tur es. as 
well as inputl output operations. T h ese custom ch ips a llow 
the Amiga to o utperforn 1 an y ot her mu lti-tasking pe rsona l 
comput er o n th e mark et today. 

Ano th er difference between th e Am iga and other 
68000 mac hin es is th at it can addre ss e igh t me gab ytes 
of memor y. Additi ona lly. the Amiga is a com pletely 
o pen system. Its int e rn al arc hit ec tur e is de signed to 
acco mm oda te upgrades and enh a ncement s a lread y 
be ing develop ed fo r powerful gra phi cs-orient ed 
mach ine s of th e fu tu re. 

The custom graph ics chip a nd th e custom animati o n 
ch ip make poss ible th e Am iga's superior graphi cs ou t· 
put , whi ch you can fu lly ut ilize on a home televi sion set 
as well as on an RGB monito r. Also ava ilab le arc mulli · 
dimensi ona l di spla ys. selec tion of up to 4.096 colo rs 
and quality re o lution eq ui vale nt to a fine co lor telev i
sio n. For bu sin ess and educationa l app lica t io ns, you 
can combine e ithe r 40· or 80-column text d ispla ys with 
the grap h ics mode s lO crea te extraordinary visual 
display . 

Th e So un d/Periph era ls chip ca n dup licate co mp lex 
sounds on each of four se parate so und chan nels. 13y 
combining the power of thi s ch ip with the du al stereo 
sound -output pon s. th e Amiga can eas ily mat ch th e 

qual ity o f commercia l synth esizer s. f'unhermo re, the re 
are 11 ports to accommoda te any perip hera ls you ma y 
want to co nn ec t to th is co mputer. 

Multi -Periph eral Machin e 
At rel ease t ime, th e Amiga will a lready have sop h isti· 

cated periph era ls with wh ich 10 tap its ex traord in ar y 
potential. O ne of the mo re elegant is a .. frame grab · 
ber," wh ich ca n take an image from ,·ideutape, digitize 
it and ma ke it avai lable fur storage on the Am iga. /\ 
dig it ized p ictur e ca n, for exam ple, be em bel lished with 
Amiga graph ics and soun d. animated and stored for 
future use. A digitizer tab le t will a lso be aYailab le. 

A MIDI inte rface will be p rovi ded along with musica l 
keyboa rd s to take advan tage of thi s sup e rm icro"s am az· 
ing sou nd capabi liti es. O th e r pe riph era ls incl ud e a 
(;en -lo ck int erface, a 1200 -baud l-layc, -co111pa1iblc 
modem fro 111 /\mi ga and third-part )' so urces. a hard 
disk with tap e backup. a two -megab yte multifunc 1io 11 
card and a 2400 -baud m odem . Th ese arc j ust a few 
al read y prepared. You wil l discover. however . that the 
A111iga warrants per ipheral s and applications that have 
yet to be clevclo pecl. 

T he Am iga comes with an 89 -kq • detac hed keyboard 
and a system box that ho uses th e interm tl h a1·dware and 
built -in disk d rive. It has 256K o f in tern al RAM and 
J92 K o f ROM. Thi s is e noug h memor y for man y app li· 
cations, but fu r those requi ring more memor y. it's eas y 
to clip a 256K RAM pack to th e from of the ystcm 
unit. thu s boosting the memory to a full 5 I 2K. 

Compa red to most pe rsonal com pu te rs o n the mar· 
ket toda y, the Ami ga' 256K of RAM is far more versa· 
tile because, th anks to th e three custom ch ips. less of it 
is occ upied with chore s for· system ope ration and Ian· 
guage support. 

As for d ata stora ge, th e Amiga co mes with a bui lt-in 
3:4-inch disk d rive th at accom moda tes doub le-sided. 
doub le-densi ty disks with a capac ity of 880 K. You' re 1101 
lim ited to ju st 880 K. however. The machine can accom· 
mod a te th ree additional d isk dri ves. eit her 3~- o r 5Y, ~ 
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.... in ch . There will be a 20,mcgabyte hard di sk dri ve ava il· 

ab le fo r it in th e fall. 
The Am iga incorporate s Lruly sup e rio r gra phi cs, 

which, however , will be used in appli ca tions far diff er· 

ent fro m the typirnl ent e rta inm ent field . Th ey will pro· 

vide a too l for ser ious graph ics app licat io ns in bot h th e 

bu siness and co nsum er mark ets. Th e versatilit y o f the 

grap hics will also au ract engin eers, CAD/CAf. use rs, 

ar chit ects, profc sio nal crea tive ani sLS and anyone 

requiring fast and efficie nt graphic desig n capab ilitie s. 

Custom Graphics Chip 
There are two ba sic kind s o f scree n d isplays o n th e 

Amiga : p layficld s and sprites. A playficld is th e ba ck

drop upon which sprit es may be di sp layed, or with 

which the y can int era ct. Ther e a re two playfie ld scree ns 

in the Amiga, each of wh ich can co ntain its own se t of 

user·defi ned grap hics objec ts and its ow n co lorin g. Th e 

two pla yfield s can appea r toge ther o n one sc ree n, one 

in front of th e ot her, and you can also scro ll them hori· 

zontally and verti ca lly. 

______ ,.,/ 

7 
oston I ~-~.,·.., 

The graphics capabilities 
of the Amiga, com· 
pow1ded with its mu/Ii· 
taski11g wi11dowi11g envi· 
ro11111e11t and its ability 
to tra11sfor111 11011-romput· 
eriied photos a11d film 
clips i11to digitiud color 
screellS, make it a busi· 
,uss machine like 110 

other. 

/(, Premierr 1985 

Washington D C. · 

Sectio ns of a pla yfield can be set aside and used as 

separate obj ects. Th ese pla yfield objec ts can int eract 

wiLh sprit es and you can manipulat e th em Lo create the 

effect of anim atio n, all throu gh the use o f a hardware 

de vice ca lled th e "b lin cr ." (Playficld animati on will be 

d iscussed late r in thi s articl e.) 
The pla yficld d isplay has two modes o f oper ation: 

low and high resol uti o n. The Low-resolu tion mo de d is· 

plays 320 dot s (p ixels) across Lhe scree n by 200 pix els 

vert ica lly a nd provide s a clear 40-column tex t d isp lay. 

Thi s accom moda tes multi co lored images. 

An "In ter laced" mode provides twice th e verti ca l d is· 

play: 320 x 400 pixe ls. 1 nt er laci ng is achieved by ha v· 

ing th e mon ito r's sca nnin g me chanism perform two 

screen scans per cycle. 

You can de fin e a pecia l "color palette." holdin g 32 

different co lors chosen from 4.096 colors ava ilab le- th e 

greates t varie ty of co lo1· se lection o ffered as a standard 

fea ture in a personal co mputer. You can create h ighly 

detai led multi co lo rcd p ictures using these two low·reso

lution mode s, because you can tint each indi vidual 

pi xel with an y o ne o f your chosen 32 co lo rs. 
Then th ere is a specia l Ho ld and Modif y mode, 

whi ch leLS you co nt ro l Lhc co lor even more int ricate ly 

by using all 4,096 co lors simultane ously on a telev ision 

screen o r an RGB mon itor. Th is is all accom plished by 

ba rely utili zing the 68000 microprocessor. 

High Resolution 
Th e seco nd mode o f pla yficld operat ion, High Reso

lu tion, ha s two sepa rate di sp lays. It will give you 640 

p ixels across th e screen , with eac h pixel being any one 

of 16 colo rs selccLcd from your co lo r pa lenc. Thi s di s· 

play, howeve r, can be achi eved o nly on a high-rcso lu· 

tio n monochrome o r RGB co lor monitor , no t on a 

Lelev isio n set. T here are 200 lines per scree n in thi s 

mode , which is the one used within th e Am iga user 

int erface ca lled Workbench. You can crea te grap hs and 

charts with textua l c nhan cc me nLs from thi s mode . 

T he seco nd hi gh·reso luLio n displa y is an inte rlaced 

displa y tha t can handl e 640 pi xels hor izo ntall y and 400 

verti cally. Using Lhi s mode , up to 16 colo rs can be see n 

simultan eo usly. 
Text can be int erm ixed on both low· o r hi gh-re so lu

tio n di splays. In low re solu Lion, you ca n use 40 co l

umns o f text , with eac h character tr ea ted as a special 

grap hi cs cleme nt a nd defined as a seri es of pi xels in a n 

8 x 8 gr id. 
In High-reso luti on mode, you can u c 80 co lumns of 

Lex t chara cters per line. You ca n easi ly mix multi co l

o red graphi cs with text o n the same scree n, sin ce tex t is 

simpl y co ns idered to be ano ther set of specia l graph ics. 

You ca n also crea te customized text foms and have 

comp lete co nt ro l over th eir co lo rin g. 

Amiga's "bliucr" lets you pla ce any kind of gra phi cs 

ele ment anyw here on th e screen, making pos . iblc sub· 

scrip LS, super script s, und erlin ing, p roporti onal spacin g 

and oth er features . 

Sprites 
T he seco nd major di spla y mode on th e Amiga is 

Spr ite mode. A sprit e i a movab le graphi cs objec t th at 

is totall y ind e pendent of the pla yfields and can be dis· 

p layed anyw here o n th e screen, since it is not affec ted 

by other scree n·di spla y feat ur es. Th e Amiga o ffer s e ight 

p rogra mm ab le sp rit e pro cessors, but you' re not limi ted 

to eig ht spr ites per scree n. as you can reuse spri tes on 

th e same scree n. 
A sprite can be up to 16 pi xe ls wide. with un lim ited 

height, so a spri te the height of Lhe scree n would be 

200 pix els tall. If you wan ted to make one even taller 

th an th e sc1·cen, you co uld . The onl y limi tat ion is th e 

amo unt of mem ory ava ilable fo r sprit e-data storage. 



Each pixel of a sprit e ca n have an y of fo ur color s, 
includin g tran spar ency. Th e 1·e is also a spec ial mode in 
whi ch you can attach two spr ites, thu s incre as ing the 
numb er of po ssible co lors to s ixtee n . You can di spla y 
both sprite s a nd p layfield o bjects simultan eo usly on a 
pla yficld. 

Custom Animation Chip 
Th e Amiga has two anim atio n systems. Th e fir st was 

already ment ioned in re lati on 10 the blitter. Th e bliu cr 
is a hardwar e d evice that co nt ro ls Pla yfield a n imation 
(or Frame Buffer animat ion) . and it can a nim ate low
reso luti on screen objec ts created in any of the two 
playfields. 

Playficld animat ion is a techniqu e throu gh whi ch you 
mod ify sect ion s of a playfield by dra wing an ima ge. 
then erasing and redrawin g it aga in onto th e same 
b ackgro und . The background disp lays are co nstantl y 
being save d int o a mem ory buff c1· and redr awn o nto 
the back ground. T his creat es th e effe ct of animati on. as 
an ima ge is very qui ckly rep laced in a d ifferent loca l ion 
upon th e same background. The bl iucr move s the 
screen-di spla y da ta around so qui ckly that yo u d o n't 
no tice a ll of th e steps be ing exec ut ed. 

In ord er 10 success full y per form 1hi animat ion, the 
Amiga ha a featur e call ed "do ubl e buffering;· whi ch 
u tili zes two separate mcm o1·y spaces when pcrfo1·ming 
background save-a nd-re store. Wh ile o ne sec tio n of 
memor y is be ing di sp layed , th e o ther is bein g mod ified 
in th e seco nd memory sec tio n . Thi s tota lly assur es that 
the viewer will neve r sec a di splay bein g reco ns1ruc1cd 
on th e scre en. 

Th e Playfield Animator allows you to crea te and 
move sever al doze n low-reso lut ion scree n obje cts. It 
also provides th e hardware supp ort for line-drawin g 
and area-fill fun ctio ns. Line s can be dra wn at o ne mil 
lion pix els per seco nd-th at's incredibl y fast. 

Sixtee n culors per object arc available . All obje cts in 
a pla yfielcl have user-speci fied pri or it ies, which mean s 
th at on e pla yfield ca n be p lace d in front of or be h ind 
anot he r. Bo th are ind epe nd en tly scro llable . hori zo nt ally 
and vertic ally. Due to th e custom gra phi cs and anim a
tion chip s, th e Amiga acco mpli shes a ll of thi s with out 
slowi ng clown the 68000 mi cro proce sso r. 

Pla yficld animation is a b it slowe1· than sp rit e anima 
tio n , bu t it is mu ch more versa tile in th at th e grap hics 
o bjec ts arc ne ither limit ed b y s ize nor by th e number 
o f co lo rs available p er obj ec t. 

Th e seco nd an ima tion system on th e Am iga handle s 
Sprite gr ap hic s. Sp rit es have seve ral attribut es . includ
ing that of priorit y overlay. like the playfie lcls. You can 
mak e ome sprit es move in fron t of oth ers. whi le still 
others move in th e far background, with up to seve n 
layers po ssible. With th e tran sparenc y feature , you can 
also make sprit es with see- throu gh compone nt s. 

Both an imat ion system s ha ve a hardwa1 ·c co llision 
det cc tion fea ture. The scre en can detect co llision s 
be tween sp rit es, betw ee n sprit es and pla yficlcl obje cts 
and betwee n the two playfic lds th cmsc h·cs. \>\lhat is thi s 
good for ? Th ese co llision-de tec tio n featur es co me in 
hand y fo r use in ga mes. for exa mp le, IO determin e 

lllustration by Island Graphics 

whet he r a missile has str uck its target. You can also use 
it to prevent a mov ing o bje ct from going be yond its 
pre scrib ed on-scre en boundarie s. 

Co llision det ec tion is also used in playfie ld an ima 
tion. It is th e pr ocess by whic h ch unk s o f a p layfie lcl 
can be d efin ed as ind ividu al objec ts and ca n be ani· 
mat ed by the bliuer. 

Vivid Versatili ty 
The gra ph ics abiliti es of th e Amiga will be appr eci

ated by tho se o f you who want to make video sce ne s or 
co mput eri zed image s of real life. You can use the 
Ami ga with VCRs and co lo r dig it izer s. You cou ld, for 
exam ple, "t ak e a pi cture " of any ind ividua l frame fro m 
a section of tape , di gitize the ima ge o n th e Amig a and 
store it for later use o n di sk. Or , you can take that same 
digit ized ima ge, co lo r it with a paint progra m, over lay 
graph ics and t itles, use an an ima tio n pro gra m to an i
mat e the who le thing and then captu re th e fina l prod 
uct on slides, hard co py or videotape . T hi s is ju st the 
tip o f th e iceberg whe n it comes to the Amiga 's bu si· 
ness and edu ca tional app lica tions. 

Wo rd s are rea lly no t adequat e LO convey an under · 
standin g of th e graph ics and an imation fea ture s of the 
Am iga. It was onl y throu gh see ing graph ics demonstra 
tion s given on an Am iga that I co u ld appreciate the 
unique animation ava ilab le through hardwar e con tr ol. 

The grap hi cs-an imat ion demo pr ese nted a cartoo n-
like portra ya l of a str ee t scene, with var io us figure s and ~ 

The third custom chip 
within the Amiga han
dles the sound capabili 
ties, as well as the disk 
c<mtroller and other i11-
putloutput functio ns. 
Again, this fre es the 
68000 chip for more 
important functions . 
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Mulliple Windows illustrating icoru. Taken from a preliminary 
version of the mer interface, presentl'd to show the capability 
of lhe system. 

00 

creat ur es stroll ing bac k and fo nh in fron t of an d 
behind the lan dsca pe. O ne creat ure was a s1ro lli11g 
robot, whose part ia lly transpa 1·en t head allowe d the 
viewe r to see the objec ts pa ssing behind it. 

Withi n the same scene, there was co nsta111 move me nt, 
with images mov ing alo ngs ide others . yet avoiding colli· 
sio n. Multi-taski ng, often assoc iate d with busi ness app li
catio ns using text d isplays. was ampl y demonst rated in 
thi s lively gra ph ics demo, for eac h image can be co nsid
ered a separate task th at pe r fo rms its own fu nc tions . 

Th e gra phi cs syste ms on th e Amiga are ha nd led 
throug h the use of " pu ll-down" scree ns. A pa lelle. con
tai ni ng the color choi ces avai lab le and the most 
rece n tly use d o pera tions, can be pu lled down o nt o the 
scree n at any time . Th is allows you to select co lors and 
feat ur es d ir ect ly fr om the pale tt e, rather than co n· 
stan tly havin g to go back to a ma in me n u. 

T he two graphi cs ch ips handle all the co lo r gra ph ics 
and anima tio n with an abso lut e mini mu m of powe r 
tap ped fro m the 68000 pro cesso r. For mo re in tr ica te 
p rogr am devel o pmen t, the 68000 is fully ava ilable to 
p rov ide th e powe r behind sop hi st ica ted sof tware 
des ign. 

Audio/Peripheral Chip 
T he thi rd custom chip within the Am iga ha nd les the 

sou nd cap abi lit ies, as well as the d isk co nt ro lle r and 
oth er input /out pu t func tio ns. 

T here are four in de penden tly prog ram ma b le h ard· 
ware soun d cha n nels in the Am iga, as well as a dig ital · 
to-an alog convener. You can co ntrol the vo lu me and 
amplitude fo r each chan ne l as well as crea te and mod · 
ify the waveforms. Eac h sound chan nel can ge nera te a 
three · or four-n ote musi ca l choi· d, and you can easi ly 
selec t com plete Att ack, Decay . Susta in and Release fea
tu res from a men u. 

Speec h synt hes is with u n limi ted voca bu lar y and both 
m ale and female au r ibutes is also poss ible thro ugh sof t
ware that co ntr ols thi s featu re. 

All fou r sou nd chan ne ls can opera te toge th er . inde· 
pende nt of the 68000 ch ip. Each voice ha s an 8 IO 9 
oc tave ra nge, and Bass resp o nse exceed s that of mos t 
stereo systems. A MIDI inte rface, availab le for the 
Am iga soo n aft er re lease, will a llow you to a u ach hig h l)' 
sop hi st ica ted syn th esize rs. So u nd can be ou tp ut to 
stereo spea ke rs, to a mo n ito r, o r LO a te levisio n set. 

Amiga's Friendly Ports 
The Amiga boas ts e leve n p orts that prov ide the 

op tions for virtua lly any peripheral you might wan t 
to add. 

Amo ng three video-di splay po rts. the re is first of a ll 
an TSC (Nat ional Telev isio n Standard Convent ion) 
po rt fo1· use with co mposite monito rs. Th ese monito rs 
sup port co lo r grap h ics q ui te well. bu t arc nu t rccom · 
mended for SO-colu mn text dis plays. 

Photography by Michael Brown 



Second, th ere is a port for co nn ec ting the Amiga to a 
te levision set. Surpri singl y, th e Ami ga provid es an 
exce llent 64-co lumn text di splay on a co lo r TV set. 
Most 80-co lumn-output co mputer s give an unreadable 
display on a home TV, but the Ami ga ac tua lly lend s 
itself to thi s type o f display. 

The third video port is th e RGB (red-gree n-blue) ana 
log/digital port, most recom mended for use with the 
Amiga co lor monit or th at will be availab le. This is a 
high-re so lution RGB mo n itor, whi ch will full y tap the 
best of th e Amiga's graphics and text fea ture s. 

For sound o utput , th ere are two sepa rate stereo 
sound j acks, makin g it pos sible to achieve true high 
fidelity stereo sound . The use of th e Amiga for music 
and sound produ ction is likely to flo uri sh as more and 
mo re profe ssio nals d iscover its sound capabilit ies. 

Th ere are a lso thre e ports for addin g periphera ls: a n 
ex pansi on d isk-driv e port, a para lle l port a nd a stan 
d ar d RS-232 port. The Am iga ca n support many d iffer
ent brand s of printer s. T he diffi cult y will be in 
se lecting the o ne that's most appropriate for your pri
mary applications. As for co lo r p rint ers, th e Okimate 
I O and 20 thermal transfer printer s from Oki data an d 
the Diablo (ser ies C) lin e of co lo r ink jet print ers are 
Amiga-comp atibl e. 

The di sk-driv e port ca n accommodate either SY.- or 
3!4-inch disk driv es. If you wanted to, you could dai sy
chain up to thr ee sepa rate drives com ing off thi s port . 
On the sid e of the Am iga, there is also an ex pan sio n
port bus, a n important fea tur e for third -part y manufa c
tur ers. Because this port a llows full access to th e 68000 
bu s, most peripheral vendors will use it when design ing 
hard-disk dr ives, tape ba ckup , mu ltifunction cards, etc. 

Both the RS-232 and par alle l po rts ca n acco mmod ate 
mod ems, and most o ff-the-shelf mod ems will work. 
However, thr ee mode ms are es p ec ially recommended: a 
1200-baud , Commodore-manufactured Hayes-compat i
ble modem , the Hayes SmartModem and a 2400-baud 
modem from Tecmar. 

The two separat e reconfigurable contro lle r ports that 
are built int o th e Am iga can accom mo date a mou se, 
game padd les, joy sticks, graphics tabl ets, light pens and 
o pti ca l scanners. Las tly, there is a con necto r for the 
cable to the Amiga's detached keyboa rd. 

Now that yo u ha ve a n overv iew of th e int ernal hard 
ware, let's take a look at how you ac tuall y manipulate 
these pow erful fea tur es. 

Use r In terface 
The Amiga User Int e rface is composed of system soft

ware th at han dl es the multipl e graphi cs-windowing sys
tems of this comp ut er. Con tro lled by a two-butt o n 
mo use, th is so ftware allows tota l use o f the powerf ul, 
multi-tasking capa bi lities o f th e Ami ga-a nd thi s is tru e 
multi-task ing , n ot ta sk sharing. 

The Amig a's me mory ca n hold man y diff e rent so ft-
ware app lication pr ogra ms, and th ey eac h ca n access a ll 
of the com put er's ha rdware reso ur ces. The interface 
lets you display information from severa l app lications 
without any co nfli cts and provid es you with an orderly .... 

Amiga \,\i:lrkbench. Taken fnnn a preliminary version of the user 
i111erface, presented lo show the capability of the system. 
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Amiga Mac IBM PC PCAT 

1\ 1 irroprocessur 68000 Mo1oro la 68000 Motornla 8088 In tel 80286 l111cl 
16/32 bi t 16/32 b it 8/16 b it 16/2-1 bil 

Spml 7.8 MHz 7.8 MH z 4.77 MH 1. 6 MH z 

J\1n11ury 2:'>!iK RAM 128 K RAM 64K RAM 256K R/\M 
192K ROM 64K ROM 110K ROM 64K ROM 

l-:X/1a11sio11 Up to 5 12 K Up 10 5 12K Up to 640K Up 10 :I MH 
(usl'able RAM) (external - up to 8 MB ) 

Disk C(lparity 880K 400 K 360K 1.2 :\IB 
3:(," 3:(," 5X" :'IY," 

Video Display RGB Mon oc hr ome Monoc hro me Monoc hr ome 
Co mpo site 
Co lo r TV 

Co/or Yes No Se par ate co lor ca rd ' 
4.096 co lo rs (black & whit e o nly) 16 color s 011 one ere en 

Highest (",0lor 6-10 x 400 :'112 x 342 640 x 350' 640 x :150 ' 
Resoluti<m 

Kryboard 89 Keys 58 Keys 82 Keys 84 Keys 
um e1·ic Pad Num e ric Pad Numer ic l'ad 

S/1erc/1 Sy11thesis Yes No Nu () 

(built-in) (un limited 1ex 1 
to vo ice) 

Music 4 chann el s' I channel ' vo ice voice 

(stere o) (monaura l) 

110 Ports RS 232 Ser ial No No 
(built-in) Parn lle l 

Ser ial 

Tab le I. A comparative look al the Jratures of thP Amigo from Commodore, A/1ple Maci11tosh, IBM PC and PC AT 

'Not includ ed in lBM PC and PC AT basic uni ts. 

0'T he Am iga has fo u1· hardwa re audi o DMA chann els, 
whi ch feed two stereo o utpu t port s. Th e pro cessor is 
no t accesse d for sound ge ne rati o n . 

..... method of co nt ro llin g severa l activ iti es at on ce . T hi s 
full -perfo rm a nce syste m is th e ep ito me o f sin gle-stati on 
multi -tas kin g. 

What is amaz ing abou t th e Ami ga is th at each o f its 
appli cat ion pr ogra m s ca n hav e co mp lete and unhin 
dere d access to a ll th e featur es o f th e co mput er. Each 
appli cat io n "t hink s" that it is runnin g o n its own di s
tin ct termina l, referr ed to as a "virtua l terminal. " T here 
can be as many such termina ls as appli ca tio n program s. 
a ll coex isting in th e co mpu ter. 

Once a p rogra m h as ac tivated its own virtu al termi 
na l, it can access th e full range of th e Amiga 's hardw are 
fea tur es. It has an ent ire scree n di spla y for itself, and it 
ca n print tex t and tap all of th e gr ap hi cs and so und 

'T he Mac int osh has four so ftware-dr ive n vo ices. whi ch 
use over 50 % of th e pro cesso r 's tim e. 

mo de s. One progra m ca n ac tu ally o pe n up seve ral vir 
LUal ter min a ls, eac h on e fun ctio nin g as a to tally di stin ct 
co mput er system. 

Windows and Screens 
The virt ua l terminal is present ed to you thr o ugh a 

"window " that you can mod ify, shape and mo ve any· 
where o n th e scree n. Each wind ow is capabl e of ha11-
d ling its o wn so ftware app lica tio n. T he num be r o f 
window s app ear ing o n a scree n at o ne tim e is o nly lim 
ited by th e amount of memor y req uir ed to perform the 
appli ca tio ns resi ding in tho se window s. You can over
lap wind ows, cha nge text font s with in them , change 
thei r size and , th ro ugh th e use o f .. gadge ts," co mpl ete ly 
co nt ro l the activities go in g 0 11 with in th em. liy m ovin g 
th ese gadge ts with th e mou se. you gai n co nt rol ove r 
eac h wind ow with in eac h scree n. 



Scree ns were deve lop ed in th e Am iga for handli ng 
multipl e win dow s th at sha re th e same grap h ics a ttri 
but es. Howeve r, using mult ip le scree ns. you c; 111 have 
windows with different levels of reso lu tio n and co lo r 
sim ul taneo usly d isplayed o n the monitor. For ex am pl e, 
you co uld d ivide the d isp lay in to two hor izonta l 
screens. In th e u pper scree n, you cou ld have a spread 
sheet in one win dow and a word pro cesso r in anot her, 
eac h ru nn ing fou r-colo t·, 640 x 200 reso luti on. In the 
lower screen yo u co uld have a bus in ess graph ing p ro
gram runnin g in a wind ow usin g 16-colo r. 320 x 200 
reso lu tion . All th ree programs will be run n ing simu lta
ne ously, in d ifferen t win dows , using diffe ren t co lo rs 
a nd reso luti o ns. T his k ind of multi -scree n . mult i-win
d ow, multi -reso luti on m u lt i-Lask ing is comp letely 
beyond th e capa b ility of oth er b'Taphi cs/win dowing 
env iro nme nt s, such as Digita l Resea rc h's GEM or Micro 
so ft's Win dow s. 

Scree ns are co nt ro lled ju st like window s, and any 
given scree n ca n be o ne of four co lo1·s. T hey are 
dr agge d aro un d , overla pped and un cove red by mean s 
of th e two-bu tto n mo use. T h e o n ly di ffere nce be twee n 
a screen an d a window is th at scree ns can' t be hor izon
ta lly scaled. T he Am iga's scree ns are act ually o f seco nd 
a ry import ance to you; the mul t iple graph ics win dow s 
ar e your mai n co ncer n. 

T he Am iga Use r Int erface usua lly d efau lts to Work
be n ch, whi ch is bot h an app lica t ion pro gram and a 
scree n. Wo rk bench has a h igh reso lutio n o f 640 x 200 
pixels, with a fou 1·-colo r d ispl ay. Most peop le will use 
this fea tur e as a predefined screen, o n wh ich di sks arc 
ope ned a nd ap pli catio n prog r ams are r un . 

Iconics and Command Line Interpr eter 
Ico ns are p ict ur es rep rese ntin g ac tivities that the 

com put er per for ms. These ar c goo d for intr od ucing 
yo u to a new system an d for run ni ng turnk ey o pera
tio ns. You simp ly move a mo use aro un d, whi ch in lllrn 
co nt ro ls a scree n cu rsor. Whe n the screen cursor is 
pos itio ned o n top of the appro pri ate ico n , you p ress 
th e butt o n o n th e mo use a nd the de s ired ac tio n takes 
place. T h is obviates the nee d for typ ing in d irec t com
mand s-a nd having to learn the spec ific synta x ru les 
for eac h co m ma nd. 

However, what abo ut the p ro ficie nt use r who may 
wan t to ga in more d irec t co nt ro l ove r th e co mput er? 
Fo r him 0 1· her. Workbe nch o ffers a full co m mand line 
inte rpre te r with in eac h screen beneath th e windo wing 
syste m. Wi th access to the co mm and line, you can 
dir ec tly load and run a progr am from di sk. You can 
co nt ro l th e e nti re o pera tin g system via d irect co m
mand s issued at th is com m and line, and it is ava ilable 
at any tim e withi n all scree ns. 

Menu System 
Each wind ow is assign ed its own me nu co nt aini ng its 

1\,/11/ti/h Wi,ulowing. Takmfrom a preliminmy version of thP uspr 
inte,jace, presented lo shmu the capability of the system. 

own parti cular tex t and graph ics items. Yo u ca n co ntrol .,.. 

Photography by Michael Brown 
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Interacting with Amiga 
By Jim Heid 

Imagine a world where tele vision s ha ve typewriter 
keyboa rd s instead of th e famil iar tuner , volume co ntro l 
an d brightness knobs, and in stead of LUrning th e 
dials-a task we learn at a frightfull y you ng age-you 
ha ve to type awkwa rd , hard-to -learn co mm and s, like 
CHG CHNL(5) to chang e th e channel a nd VOL UP(.56) 
to turn up the volum e. To make thin gs worse, every 
manufacturer uses differ ent co mmand s for the same 
Lasks. mea nin g that buying a new T V or ju st tryin g to 
work th e o ne in th e hote l ro om involves lea rnin g a 
who le new se t o f co mmand s. 

You might chu ckle at thi s imag inary, keyboard -dr iven 
world, but it's exac tly where most perso nal computers 
co m e from. In stead o f leuin g you per fo rm Lasks you're 
already used LO. such as o penin g file drawer s, throwin g 
thin gs in tra sh cans and pushing buuons, mos t co m
puters force you LO lea rn cryp tic co mm a nd s. th e n sim· 
ply sit th ere with a blank scre en and a blinking cu rsor, 
waitin g for you LO type som ethin g. It 's no wonde r that 
people are of ten intimidated by co m put ers. and it's no t 
surp ris in g th at the majority o f the workforce does n't 
use them. How can a co mput er increase your prod uc· 
tivity when you have to spen d hou1·s-o r mont h s-j ust 
learn ing how LO use it? 

Enter Amiga 
Fortun ately, th e engin eers at Commodo re -Amiga 1·ea l· 

ize that you shouldn 't have LO lea rn how a comp ut er 
o perate s to be ab le to use o ne. Th e result is th e Amig a, 
one of a new breed of per so nal comp ut ers th a t lets you 
work th e way you're used LO workin g instead of forc ing 
you 10 learn awkwa rd co mmands. The Am iga separates 
you from th e techni caliti es of th e co mpu ter, leu ing you 
co ncentra te on your work . It simp lifies co mp lex co n· 
cep ts by using a fast and easy -to-use two-bu tton mouse 
in conju nction with som e things th at ha ve always been 
worth quite a few words-pic ture s. 

You've see n road signs th at get th e ir message s ac ross 
usin g pictures, such as squi ggly lin es benea th a car to 
indi cate slipp ery co nd itions, or a tru ck angled dow nhill 
to indi cate a steep gra de. The Am iga uses p ictur es, or 
icons, to repre sent d isks. docume nt s a nd appli ca tions 
programs. To beg in usin g a word pr ocess ing program , 
for example, you do n't have to type WP o r some o th er 
str ange com mand . In stead, you po in t to the word pro· 

cessor's icon with the mou se, then click th e left bu tton 
twice. To throw away an old memo , you don' t type Del 
Memo , as you would with an old -fash ioned co mput e r. 
In stead, you point to th e memo, and , whi le ho ld ing 
down the left mouse butt on , you "drag" th e me mo ove r 
to the tra shc an icon. 

Menus and More 
Icons are on ly part of th e Ami ga's app roac h to sim· 

p lifyin g co mput er use . Ano ther eq ually important 
aspect is the pull-down menu. Pull -down menus are lists 
of ava ilable comma nds that a pp ea r instant ly when you 
click the mou se button on menu t itles th at ap pear 
along the top o f the scree n . For example , a typ ical 
Am iga app lica tion progra m mig ht offe r a me nu titl ed 
Style. When you cl ick on the word Style, a list of type 
style o pti ons ap pea rs- Bold , Underline, Itali c and so 
on. To choose tl1e style you wan t, you s imp ly ho ld 
do wn the rig h t mouse butt on and move th e pointe r 
down until th e des i1·ed style is highlighted, th en release 
the buuon. By co n tra st, mo st o th er compu ters offer 
menu s, bu t instead of leuin g you po int and click to 
ma ke your cho ice, the y fo rce you to type awkward co rn· 
mands, such as Co ntrol-P S. 

Worse yet, ot he r co mputers' menu s are o flen corn· 
p lete ly di fferent from one pr ogra m to a noth er. O ne 
program might ma ke you type E to ed it a doc um ent , 
wh ile anoth e r asks for th e num be r 3. One program's 
me nu s might appea r at the bo uom o f th e scree n, whi le 
another's might not appe a r at all unt il you type a co m · 
mand. The software that crea tes menu s was bu ilt into 
the machine by the Amiga's e ngineers . T his means 
eve ry compa ny deve lop in g sof twa re for th e Amiga can 
crea te me nus th at look th e same and opera te in the 
same way- using the mouse . T he advantage? On ce 
you've learned one progr am, you're well o n your way to 
lea rnin g ot hers. 

T his co nsis tency be tween program s is j ust one of the 
thin gs tha t make s the Am iga so easy to use . In the 
fu tu re, we'll exam ine th ese feature s in more de tail. 
We'll also take a loo k back in time at so me o f the inno· 
vators who in sp ire d the Ami ga. like th e peop le at Meta· 
co mco, creators of AmigaDOS. (It's int eres tin g to note. 
fo r exampl e, that many of the Amiga's persona lity trait s 
ar e n't new, but were develope d in research labs over 
twent y year s ago.) So, stay with us-th e j ourn ey prom· 
ises to be an exciti ng one. • 

Jim Heid is a free lance wr iter who ha s bee n cove rin g 
microco mputers since 1978. 
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the menu s within Workb e nch . Text and gra phi cs are 
accom modated within eac h men u. You ca n select what· 
ever items you want within a parti cula r menu withou t 
having lO re turn to a ma in menu. Th is is an advantag e 
of the Am iga User Int erface over others on the market. 

Th ere is only one active wind ow that rece ives input from 
you. Thi s wind ow, highlighte d on scree n, determ ines 
which menu will a pp ear when you pr ess t.he mouse's 
"Menu Buu on." Another featu re of the Amiga User Inter
face is the use of subme nu s that appear if a selected menu 
item has further opti ons ava ilable . A word processor win
dow may have an option for font selection on its menu; 
when selected, a subm enu will appear, with opti ons for ital· 
ics, und erlining, boldfa ce, etc. 

Programming Languages 
The Amiga does n't have a built-in pr ogramm ing Ian· 

guage; instea d , it comes with a di sk-based version of 
Basic. T here ar e several add itional languages a lrea dy 
availa ble that the Ami ga supp orts. These include Pasca l, 
Logo , C and Assembl er. Much of the pre limi nary soft
ware development for th e Amiga was done in C on 
o ther computer systems. T hi s comput er is an o pen sys· 
tern, allowing for easy transportab ili ty of languages a nd 
program s. 

The Amiga Keyboard 
The Amiga has a detachab le keyboa rd with 89 keys 

and a numeric keypad for easy large-scale data entr y. It 
also has ten functi on keys across the top , which are 
available for all kind s of so ftware cont rol. Th ere are 
also two special Amiga keys lo the left an d ri ght of the 
space bar (for rese tting th e system). 

Also included on the keyboard are TAB, CTRL, two 
SHIT keys, two ALT keys, CAPS WCK , four cu rsor
dire ction keys, a large re turn key, a help key, bac k 
space, DEL, ESC and a "' key. 

Software 
When you bu y the Amiga, you'll get the keyboa rd 

and system unit, whic h houses the hardw are an d d isk 
dri ve. To get you going, you' ll also rece ive severa l di sks 
holdin g various appl icat ions software progra ms. 

On disk, you will get Am igaDOS, which contain s the 
Am iga's opera ting syste m a nd user int erface . A tutorial 
program on how to use the mach ine is included, cre
ated und er contra ct by Mindscap e Software. You'll also 
get the di sk-based version of Amiga's Bas ic (called 
ABasiC), a speech syn thesis program that feat ur es male 
an d female voices and an unlimited vocabu lary, and 
fin ally, Amigascope , a ro llin g grap hics demo from Elec
tronic Arts. 

You will have a cho ice o f word pro cessors when you 
buy the Amiga. If you'r e a newcome r to comp uters, 
you' ll prob ably want to purchase Textcraft, an entry· 
level word pro cessor put out by Commodore-Amiga. 
For more so phi stica ted word proces sing needs, The 
Software Gro up 's Enab le!Writ e word processor is avail· 
ab le. T his is one o f the well-known app lica tions pro· 
grams in the int egrated co mm ercial business package 
called Enable, whi ch co ntains a word processor, a data· 
base, a spreadsheet, a teleco mmunicati ons package and 
a graph program. .... 
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..... To take advan tage of the graph ics capa biliti es of th e 
Amiga, you will want to get Graphicraft, crea ted by 
Island Graphics, and if you like musi c, Musicraft, from 
Everyware, is a musL 

Who Is the Amiga For? 
The Ami ga will over lap distinct mark e ting bounda

ries because it is such a versatile machin e. First, the 
bu siness mar ket will be a primary targeL Most peop le 
will find that the Amiga costs much less and offe rs 
much more than other currently availab le comput ers. 
Those who think the Macintos h is the greatest co rn· 
put er yet will fine·. th at the Mac sign ificantl y pale s 
bes ide the Am iga. and no t jus t beca use the Mac doesn't 
offer co lor. The potentia l bu siness app lications of the 
Amiga have only begun to be imagined. Th e graphics 

Circle 23 on Reader Service card. 

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 structure of a larger system to develop C 
programs for popular 68000 personal computers! 

Use your MS-DOS, IBM mainframe, DEC minicam· 
puter , or UNIX system to give you centralized source 
management , rapid compilaiion, 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 industry-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 syste ms. Lattice also provides an 
assembler, linker and librarian for each host system 
plus the appropriate file transfer software so you can 
move source and object code between the host and the 
microcomputer . 

capabi lities, compound ed with the mu lti-tasking win
dowing en vironm ent a nd the abi lity LO transform non 
computer ized ph otos and film clip s int o d igitized color 
screen s, make the Am iga a business machin e like no 
other. 

Not only will the bus iness per son benefit from the 
unique features of tl1e Amiga , but , more im ponantly, the 
low cost of this power house will place tl1e small business on 
a comp etitive level with large r, wealthier firms. 

The Amiga will eventua lly move into the educatio nal 
market for the same reason s that it is bound to pe netrate 
tl1c business scene. School system s arc like small businesses 
and often can 't affo rd high-pri ced, high -performan ce 
teac hing aids. The Amig a, in the hand s of a good teacher, 
will totall y red efine the term comp uter -assisted instruction. 

Another market the Amiga will en ter is that of profes
siona l art ists and musicians . This com pute r is the first to go 
beyond the clunk y gra phics and a nima tion heretofor e seen 
on personal computers , and in so do ing, me rits the adm i
rat ion of tl1e refined eye and ear. 

When you take a step back and look at all the featur es of 
the Amiga, it is evident that thi s computer is mu ch more 
than just anotl1er advance in compu ter techn ology. The 
Amiga is a new kind of machin e that will encourag e deve l
oper s and users to step beyond traditi ona l ic.eas and rede 
fine tl1e wor ld of microcomputin g. • 

Addre ss all auth or co rr espond e nce LO Marga ret Mora · 
b ito , c/o AmigaWorld edi to r ial , 80 Pin e S1., Pete rborough , 

H 03458. 

We practice portability . 

Make your move now. Call Lynn Magnuson at 
Lattice today! 

Latti ce, Inc .• P.O. Box 3072 • Glen Ellyn, IL 60138 
Phone (312) 858-79 50 • TWX 910-291- 2 190 

Internati onal Sales Offices: Engla nd : Roundhil l. Phone : 106721 54675 Japan : Lilcboal , Inc. Phone: 1031 293·47 1 l 
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ANNOUNCEMENT 

How Borland's Turbo Pascal TM 

Found A Partner That Matches 
Its Amazing Speed. 

Turbo Pascal meets the Amiga'". 
Turbo Pascal"'hates to wait With 
Turbo, it's 'go fast' or 'go away'. 
So before we committed to 
becoming the exclusive Pascal 
programming language for 
Commodore'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 
speed is going to be a headache, 
a heartache and a headwind to 
the Competition .) 

We thinkAmiga 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 complete 
Turbo 'family'. A family that 
now includes Turbo Database 
Toolbox "'-a Turbo Pascal 
enhancement with fast data 
access and sorting talents; Turbo 
Graphix Toolbox™-a set of 

I DBORlAnD 
D) INTERNATIONAL 

4585 Scotts VAiley Dm-e, Scotts VAiley CA 95066 
Phone (408) 438-8400 Thlex 172373 
r.ompuse!\-e - GO BOR 

Cop,fright 1985 Bonand International 81-1013 
Tulbo Pa,,c,I, Tulbo ~ · TI>Olbo:,., 1\uho <""!>hbt Toolbo><<llld 
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graphics procedures keyed to 
business, scientific and engineer
ing applications; and Turbo 
Tutor"'- the one tutorial that 
will take beginners 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-compatible s, 
and other microcomputers from 
Texas Instrum ents"', 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. 



Amiga Solutions 

I stood up straighter, lost 
my cynical sneer, gaped 
rather stupidly and 
elbowed my neighbors in 
the ribs. The Amiga had 
cracked my armor-w ith 
sheer, naked power. 
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Cynicism and Seduction, 
Speed and Software 
By John Pandaris 

T he Amiga is go ing to change th e way 
Ameri can offices do business , but no o ne 
yet knows just how. I'm Amiga\.furld's bu si· 
ness app licatio ns co lum n ist, and I don' t 
know, e ither . In th is co lumn, we' ll fo llow 
the co mputer, its use rs and so ftware co mpa · 
ni es-wit h luck, we'll stay half a step ahea d 
of them - and find out. 

Amiga So luti on s won't be stri ctly a busi· 
ness co lu m n in th e sense of Honeywe ll 
mainframes and Fortune 500 acco unting . I 
so ld it to the ed ito rs as a "b usiness/personal 
productivity co lum n," to explore how peo · 
pie work with the Amiga, in settin gs rang · 
ing from corporate o ffices to home s, and 
the too ls ava ilab le for that work. I'll tr y to 
land so mewhere between "Amigas on Wall 
Street" an d a random so ftwar e roundup , 
but product ivity will be a general top ic. 

That su its me because I'm a ge ne rali st, 
interested in how people use compute rs 
ra th er than in co mparin g the arctangent 
functions of Whi zzoCalc Release 3 and 
AmeriCalc 2.10. Amiga So lu tions will try to 

spo t some trends or general directions in 
the Amig a support and so ftwar e industry. 
I've eva luated pr oducts and pontifi cated on 
trends for half a doze n magazin es, an d 1 
cou ldn 't resist gett in g in on the gro und 
floor with Amiga\.furld . 

Snu bbing the Mac 
I was also hir ed, I suspect, as the maga · 

zinc 's resident co nservative, or cyn ic, with 
no con nec tio ns to Com modore or Amiga · 

\.furld' s par ent co mpan y, CWC/P-someone 
who 's formed a hea lth y respect for th e IBM 
PC and its MS-DOS imitators, 198 1-vintage 
techno logy thoug h th ey are, and was im· 
pre ssed bu t not ga ga over the advent of 
App le's Macinto sh. 

The current phrase "powe r user" will 
fade as did the od ious "user-fr iendl y," but 
its meaning makes se nse in the MS-DO S 
world . Once you lea rn e ight or nin e crypt ic 
commands and dive into a hu ge poo l of 
rarely simpl e softwa re, you ca n do qu ite 
well with an an tiqu e PC. I'll be the fir st to 
admit that MS-DOS' user int erface (comput· 
eres e for how you work it) takes some 
learn in g, but I nev e r tir e of challenging 
Mac use rs to drag ra ce: While Mac· 
Mou se keteer s de lete di sk backup file s, click· 
ing and dragg in g them one by one to a cute 
pictur e of a trash can , I can type de l *.bak 
ten tim es. 

The comparison is pan icul ar ly unfair to 
the or igina l Uanuary 1984) Macintosh, 
whi ch cha llenged compu tin g's de facto stan· 
dard with barely a handful of ava ilab le pro· 
gram s and a bunch of hardware handi ca ps. 
Tod ay's 5 12K Mac , with out side co mp a ni es' 
hard disk s (and PC vend ors' prompt mou se
a nd-window additions to MS-DOS), have 
show n the value of easy instructions for 
powerfu l software. But the first Mac was 
be st app recia ted as a pr ev iew, a dem o, a 
scratc h-and -sniff ad instead of a bott le of 
perfume . 

The 1984 Mac , to put it plainly, promised 
terrifi c softwa re , but it s impl y lacked the 
hard ware to rival the might y IBM. Apple' s 
ads, billi ng them se lves as th e in ventors of 
the personal comp uter , are shamefu l lies, 
but the Mac tea m's batlle cry of an ""in· ..,. 
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The central concept of the 
A miga 's architecture is to 
preserve the 68000 for the 
data-crunching it does best. 
Other support chips han
dle mundane chores, such 
as reading keyboard input 
and stepping the disk mo
tor, leaving the 68000 free 
for better things. 

+ 

sanel y grea t"' co mpute r is merel y silly. Com · 
pu ter s a rc simpl y too ls, and no comp uter is 
insa nel y grea t. Bach, Hawth orne and filc t 
mignon ma y be insane ly great. but no com · 
put er de se1-ves th is accolade , espec ially no t 
one with o n ly I 28K , no ind ustr y·standa1·d 
parall el pi-int er po rt and a single di sk d rive . 
th e la tte r o nl y slightl y qui cker than the 
Co mm odo re 64 's infamou s 154 1. wh ich 
·•toads dat a fas ter than you can type it!'. 

First Imp ressions 
M)' cyn ic ism was tested o n April I 0. when 

Am.igaWorld edit or s and I au endcd a sne ak 
preview o f the Am iga at Commodore 's 
Penns ylvani a hea dquart ers. Exccp 1 fo1· hav
in g on ly one bu ilt-in di sk dri ve (88 0K o n a 
m icrofl op py is fab ulou s. bu l single dri ves 
make vital file and di sk ba ckup s a tir esom e 
pr ocess), the Am iga looked impr ess ive- a 
n ice keyboa rd , lo ts of in terfa ces and cxpan· 
sion pon s, a sharp di spla y. To be exact, it 
loo ked like a PC and wo rked like a co lo r 
Macin tosh . 

In ord er to keep Lhc e ntr y pri ce low, 
Commodo re has config ur ed 1hc ba sic 
Am iga as a 256 K mach in e. It ha s also 
pr iced th e ex pa nsion up to 5 I 2K a t on ly 
S200. So tha t, for any seriou s user , th e ma · 
chin e will be 1ypi ca lly co n figured as a 5 12K 
machin e. 

An Ami ga eng inee r showed o ff the ultrn· 
co lorfu l graph ics, the smooth movement 
and anim atio n and the magnifi ce nt so und 
and mu s ic with a progra m that 1urn cd th e 
Ami ga int o a ba njo, a snar e drum and a 
ba llpa rk o rga n. Dea lers and wl'i1er s oo hed 
and aa hcd: T he Amig a was clearl y a pcrfor · 
mance·ca lib cr musica l in stru ment. a CAD 
(comp ut er·ai dcd de sign) draftin g system 
and th e bes t a rcadc·game computer ever 
de signed . 

Ha\' ing awaken ed at 3:45 AM to ca tch the 
p lan e, I was cra nk y and cynica l: T he micro· 
flopp y dri ve wasn 't as fast as an IBM hard 
d isk, and we co uldn 't te ll how the Ami ga 
woul d so und by it e lf, wi thout big stere o 
speak ers under the tab le (where , if it were 
my desk, the y'd be kicked to dea1.h in a 
week). More impo rt ant , wha t about ever y· 
da y appl ica tio ns? "Wh at's the point ?" I m ut · 
tcred to th e wr iter be sid e me. '·Peo ple don ' t 
use symph on ic so und and an ima tio n. T hey 
use spread sheets." 

Then , blessed ly silen cing a boo ming. an i· 
mated bouncing ball, a second e ngincc 1· sa id, 
··Now le i's turn lO the opcra t ings)' Stcm a nd 
put some window s o n the screen." and flicked 
two windows lO and from the di spla y as 

~ qukkl y as he could <>p d,c mou se bu uoo . I 
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swod up strai ght er. lost my cynical sneer. 
gaped ra1her stu p id!)' and e lbowed my 11eig h· 
bor s in the ribs. Th e Ami ga had cracke d m y 
arm or-w ith sheer. 11aked power. 

All com pute rs are fast: alon g " ·ith de1ail ed 
accur acy. spe ed has been 1he machine s" rai so n 
d·e tre sin ce th e barn -si1.e ball istics plo 11er, of 
World War II. Even primiti ve comp uters c;u1 
perform calcul at io ns, formal text and so 0 11 
faster than any human or team or hum an 
wo rkin g by ha nd . 

13ut th e Ami ga is blazing fast. ee ril y fast. 
pr e tern at ur a lly fast. T he Apple II heal s an 
ab acu s and th e IBM l' C be a ts th e Apple . 
bu t, watchin g th e Ami ga demonst rat ion, all 
I could th ink o f was so meth in g I on ce saw 
dt 11·ing a spo rt s car ra ce at Con nect icu t's 
Lim e Roc k Park: A racc ·pr c par ccL tr ce t-ille · 
ga l. 500·horscp ower Co rve tt e thund er ing 
do wn th e main str a ight away. slowin g for th e 
turn , and the n be ing pa sed from out of no 
where - from th e beginn ing of th e strai gh1. 
a qua rt er-mile beh ind - by a knee -high. 
whi te . whi rr in g Po rsc he 9:Vi Turbo. Oth er 
mi cros simpl y ar en' t in 1he Amiga ', cla ,, . 

Let's Get Technical 
T h ere arc two rea son s for th e Ami ga·s su

pc1·ior speed. T he fir~t is its ;\lo 1orn la 68000 
C PU (cen1ral pro cess ing unit ), 1he same 
chip foun d in th e Macin tosh and scor es o f 
mu lti·user o ffice system s. T he 68000 han 
dl es 32 bi ts of d a ta a l a tim e. tho ugh it fu n
nel s inpu t and output at o nly 16 bits al a 
t ime. Th e IBM PC's Inte l 8088. by co nira s1, 
ha s ha lf th e cap acit y- 16-bit data, 8-bit ad 
dr ess-a nd its clefi11i1io 11 o f ··at a time:· the 
ticki ng clock rate that gove rn s com pu tin g 
in t in y, d iscret e steps. is o ne-thir d slowe r. 

13ut. powe r ful as it is. th e 68000 isn·, 1hc 
ultim ate pr oce sso r: lrn c l a nd ;\lo 1orola have 
mad e adva nces, appar ent in IB~r s fe ro ciou s 
PC AT and Apple· s rumored ·'T urb o Mac:· 
An d no chi p is qui ck enoug h lO sat isfy so ft· 
war e de signer s. who cry .. Faste r! Faster!'· 
with even mo re zea l 1han users lik e me. 

uch pro gramm e rs ha \'e pio ne e red som e
thin g th a t h a beco me s1andard pra ct ice in 
th e PC world , and it"s 1hc second secret nf 
Ami ga's succe ss: cheat ing. 

Part o f it isn 't chea ting so mu ch as se ns i· 
bly all oca tin g reso urces: the ra cer who 
own ed 1hat Po rsch e Turbo d id n·, me i1 for 
trip s to th e dru gstor c. Th e central co nce pt 
of Am iga's arc hit ec wrc is to pr esei-vc th e 
68000 for the data -crun chi ng it doc s bes t. 
Oth er supp o rt ch ips hand le mund ane 
chore s uch as readin g keyboard inp 111 and 
stepp ing the di sk motor . leaving th e 68000 
free for bette r thin gs (like a ma ste1· chef 
who needn· t wo rry abo u1 ar ranging napkin s 
and sil\'c rwar c). 

The cheat ing part invol ves Di\lA (d ire ct 
memor y acce ss), th t: I r ick of mov ing dat a 



throu gh RAM wh ile bypa ss ing the normal 
CPU and inpu t/o ut p ut chann e ls. For putt in g 
in form ation o n th e scree n ("Go Dir ec tly To 
Video Port ; Do Not Pass CP U") , it g ives a 
spee d bo nu s analo go us Lo using a te le· 
ph o ne hot line rat her than go ing through a 
switchboard . 

It co mp lica tes matt ers if yo u ' re tr ying to 
make hard ware PC.co mpatibl e-yo u mu s t 
map obscu re byways as well as main 
roads -bu t Dl\l A has be e n a sta ple of IBM 
software since progr amme rs found th e lim · 
its of the 8088 chi p (it' s fas t, but not fast 
e nough for th e likes of Lo tu s 1·2·3). And 
the Ami ga com bi nes th e spe ed of the 68000 
with ma ss ive amount s o f dir ect mem o ry 
access. 

T he 68000 is aboveboa rd, but th e A111iga's 
top sec re ts a re thr ee custo m chip s co de
named Agnes (anim ati on), Daphn e (grap h· 
ics) and P ortia (po n s, so und and periph eral 
co ntrnl). Besides thin gs like Port ia's fou r· 
vo ice sound hardw ar e and mo use(joys tick 
int erface , th ey co ntain 26 OMA chann e ls 
p lu s an ad d itiona l m icropro cesso r. ca lled 
th e "co pp er ' ' (part of Ag nes , it' s the main 
mec hani sm fo r co ntr o llin g th e ot her two 
chip s, free ing th e 68000 fro m nea rly a ll th e 
wo rk of redrnwin g th e di sp lay and updatin g 
audio chan nel s). 

T he mos t imp orta nt OMA chann e l, also 
part of Agne s, is ca lled the " bli tt er"-a c ir · 
cuit de signed to dr aw lines a nd copy scree n 
di splay data , mov in g or anim ati ng image s 
faste r than th e ge nera l-purp ose 68000 
co uld. Neve r mind tha t it m akes gee-w hiz 
arc ade game s; the imp ort ant thin g about 
the bli tt er is that it run s wind ows, desk to p 
o r wo rkb enc h environm ent s, t lw ough hard · 
war e in stea d of sluggish so ftwar e. If th e 
ru les for shufni ng window s and me nu s a1·e 
like fre qu entl y used phone numb ers, Amiga 
has th em memor ized. Slower systems, like a 
PC running Digital Resea 1·ch 's GEM, have to 
loo k th em up. 

It' s th is hot -rod ha1·dware tha t mak es the 
Ami ga qu icker th a n th e Maci nt os h and 
even th e PC AT, bo th o f which must pro cess 
graphi cs. so und and wind o ws throu gh th e ir 
CPUs. Co mb ine the Ami ga's d edi ca ted d e· 
sign with th e fact that co mput ers ar e swift 
a nyway (th ey yawn and idl e betwee n fast 
typi sts' keys tr o kes), and you can see 
why I e lbowed my ne ighb o rs at the 
dem o nstration. 

Do you thin k I'm ex agge r·a1in g ab o ut 
yawning dur ing pauses ? T hi s 68000 chip 

spe nd s ha lf its t im e do in g in tern a l o pera · 
tio ns instea d o f addr ess ing memo ry. so it 
wo rks a t full spee d, a lth o ugh Ami ga c ngi· 
nee rs o nl y a llocated it eve ry oth er clo ck 
cycle (the di sc1·e te step s I men tio ned) du r· 
in g the co nstant , TV -style proce ss o f re· 
drnw in g th e d isp lay scree n . T he odd q 1clc s 
go to di sk and audi o and di sp lay OMA, and 
the 68000 mu st share Lhe even cycles with 
the co pper and blitt e 1·, whi ch ca n hog cycles 
dur in g es p ec ia lly complex 01· co lorf ul an i· 
mation . the o ne tim e it appre c iabl y slows o r 
handi ca ps th e CP U. 

Even u nder · these c i1·cum stances (what the 
develo pers ' Lech manual che erfull y ca lls "n asty 
mode "), the Amiga shou ld manag e to add your 
spr ea dshee t before you lose pa tience. A cloc k 
cycle take s 280 bill io nth s of a seco nd . and 
th ere a rc 226 o f tJ1em d urin g eac h hor izo ntal 
scan of a lin e of sc1·ee n do ts. 

Yours for the Tasking 
By no w, you mu st rea lize that th e Ami ga 

ch ips del ega te so mu ch respo nsibilit y that 
tJ1e CPU is left with o nl y pa n -tim e wo rk. 
Mos t of the ti me , in mo st appli cati o ns, th e 
68000 will be as und e1·worked as a c ircus 
str ongm a n tear in g a Klee ne x. 

To remedy tJ1is waste of power. here 's th e 
seco nd th in g th at impr esse d me in Penn syl· 
vania : You ca n ass ign the Amiga mul t ip le 

j obs, runnin g mo re than o ne pro gr a m at 
o nce. To us e ja rgo n, tJ1e Ami ga is a mult i· 
tas king co mput er (no t to be co n fused with 
mu lti ·use 1· systems, whi ch le t peop le a t dif 
ferent termin a ls share a CPU). In fact, it' s 
mo re mu lti-task in g than you arc , o r th an 
you 'll need it to be . 

Thi s re flect s a co ncep t tha t, unt ii Amiga. 
has bee n more co mm o n th an tru e multi · 
tasking amo ng p erso nal co mp ut e rs: f<>t'C· 
grou nd and bac kground tasks. Pr int ing a 
lo ng d oc um en t., for in stan ce . is o fte n tun1 ed 
int o a backgro und tas k by a spoo le r (an ac · 
ronym for simult aneo us pe1·iphc.-al o pera 
tio ns o n line), a n a rea o f m c1110 1·y or a 
se para te bo x that takes the do cum ent in 
o ne gulp so th e co mput er is free for ot her 
wo rk . "Desk acce ssor ies," m ade popu la r by 
th e Maci n tosh and fo llo wed by PC p ro du cts 
like Bor land lnt crna ti onal 's SideKi ck, le t 
yo u ca ll up no te pad s 01· calc ulat o rs whil e 
using a pro gn un . Th e nex t re lease o f 
Ami gaDOS will inco rp ora te mo re of these 
desk acces sor y funct ions to ex p loit the 
mu lti-task in g capa bi lities of the Am iga. 
th e reb y enh ancin g pe1·so 11a l pro du ctivi ty. 

No doub t man y Am iga ow ners will use 
mult i-task ing in this simp le way; I'll prob a· 
bly play Po le Pos iti o n whil e pr intin g futur e 
co lum ns. But multipl e Am iga p 1·ogra 111s, 
eve n tho se in window s o ve rlapped or co m
p lete ly hidd en b y the o ne you 're using , ..... 

• 

Because of the Amiga :S 
speed, multi-tasking 
operating system, its ability 
to address 12 times the 
memory of the PC and 2.5 
times that of the AT, and 
its hardware and software 
support for hard disk and 
tape back-up units, the 
A miga is uniquely 
positioned to fulfill the 
needs of the business 
world- at a price that has 
the competition trembling. 

' \ 
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..,.. do n' t wait in th e bac kgro un d like ca lcul a· 
tors. T hey're full y ope r ational, a ll fu nct ion s 
ac tive, as if runnin g by th emselves. 

Integrated software is a 
crusade, in which the Holy 
Grail is a blank sheet of 
paper: a screen on which 
computer users can do 
anything, in any combina
tion, they might do with a 
pad and pencil. Scribble 
some words near the top, 
p,ut a graph in the middle, 
tally a table at the bottom, 
print it out just so . .. it 's a 
gloriously simple idea, but 
it's hard enough to break a 
programmer's heart. 

• 
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As far as Lhey're co n cern ed , Lhey are . To 
quo te the tech manu al, ea ch multi ·tas ked 
prog ram has a "v irt ua l ter m ina l," mea nin g 
Lhat the software Lhinks it has a keyboa rd , 
mo nit or a nd CPU of its ow n. If I ca ll you 
on th e ph o ne whil e yo u' re editi ng a report , 
you can switch your a ttenti on to me o ften 
enough, say "M m hmm " at the en ds o f my 
sen tences , to ma ke me Lhink I have you r 
und ivided atte n tion. To foo l co m pute r pr o· 
gra ms, you have to switch very fasl, indee d . 

The End of Integration ? 
Th e bu si ness e nvironm e nt is a hun gry en· 

vironm en t. Th e o ri gin al IBM PC was in Lro· 
du ced in Lhe fa ll of '81 in a I 6K vers io n 
wilh a cassette po rt; it was th e needs o f 
po wer use rs Lhat eve ntu ally dr ove IB M to 
int ro du ce th e XT and AT. A co mp ariso n of 
Lhe Am iga with Lhe PC AT is useful. Th e AT 
can ad dress 3 mega bytes (mb ) o f mem ory; 
Lhe Am ig-a ca n ad dress 8 mb . T he AT is Lhe 
onl y micro in Lhe IBM lin e Lha t su pp o rt s 
multi -taskin g und er MS-DOS 3.0. T he 
Amiga also supp o rts mul ti·Laskin g. Th e AT 
has h ard ware a nd sof tware su p port (e.g., 
supp ort hierarchi ca l file d irec tory) for a 
hard di sk. So d oes th e Am iga. 

T he AT, howeve r, o bvio usly cann ot pro· 
vid e any o f th e ad vanced grap hi cs, anim a· 
t ion or soun d capab iliti es Lhat make the 
Ami ga so exc itin g for verti ca l ma rkets, 
es pecia lly d esign env iro nm ent s an d Lhe ere· 
a tive arts. 

Beca u se of Lhe Ami ga 's spee d , multi·t ask· 
ing ope rating system, its ab ilit y to add ress 
12 tim es the memory o f Lhe PC a nd 2.5 
t im es th at o f the AT, and its hardwa re and 
sof tware sup po rt for hard d isk and tape 
back-up uni ts, th e Amiga is uniqu ely pos i· 
tio n ed to fulfil) Lhe nee ds of the bu siness 
worl d-at a p rice Lhat h as th e co mp e titi o n 
tremb ling. 

Co mm odo re has sa id Lhat the Am iga is 
Lhe first in a fam ily of p roduc ts base d u po n 
Lhe same tec hn o logy-g iven the eno rmo us 
capabili ties o f the Am iga's a rchit ec tur e, it is 
easy to imag ine how sub sequ e nt versio ns o f 
th e Am iga cou ld be co nfi gur ed to mee t Lhe 
spec ial nee ds of Lhe business commu nit y 
eve n more d irec Lly. T he o nly missin g piece 
in Lhe Am iga's hardware strategy for b usi· 
ness is networking and teleco mmu n ica tio ns, 
whi ch Co mm od ore ha s said it will ad dr ess 
in th e firs t half of 1986. 

How we use multi -taskin g, what diff e r· 
e nce it will make from day to d ay, will he 
o n e to pi c I'll fo llow in th is co lumn . We've 
fo und Lhe obvio us uses alrea d y- to sort a 
lenglh y list o r rece ive te leco mmuni catio ns 
in for m ation wh ile wor kin g o n somethin g 
else- but it' ll be fun to look for mo re, to 
re la te Lhe Amiga 's po tenti a l to what is hu · 
manl y poss ible. 

T he Amiga can, but I ca n' t, use a spr ea d· 
shee t and writ e a lette r at Lhe sa me mo· 
me nt. But I'd like to have bot h ava ilable 
and nip betwee n Lhem (tho ugh no t as ofte n 
as every 280 na noseco nd s), and I'd like to 
refer to spread sh ee t da ta in my letter. Thi s, 
th ough it ma y be cut -and -pa ste in stead o f 
tru e mult i-task ing, is where I suspec t Lhe 
Am iga will sh ine, an d where it may make 
its mos t sign ifica nt im pact as ide fro m 
grap hi cs and sound . It repr ese n ts th e 
tr ium ph o f dedi cate d ap plica tio ns and 
th e de mise o f int egra ted so ftware. 

Int egr ated so ftware is a cr·usade, in which 
the Ho ly Grail is a blank shee t o f pape r: a 
scree n o n which co mp uter use rs ca n do 
anythin g, in any combina t ion, Lhey m ight 
d o wilh a pad a nd penci l. Scribbl e some 
words nea r th e to p, put a grap h in the mid · 
di e, ta lly a table at th e bottom , print it out 
ju st so . .. it's a glo ri ously s impl e idea, but 
it 's hard eno ugh to br eak a p rogr am me r's 
hea rt. 

Ova tio n , an MS-DOS pack age th at ge rm· 
ine ly see med to grasp the "b lan k page " co n· 
cept , se nt criti cs int o ecs tasy in late 1983 
p reviews-a nd dr agge d its vendor in to 
oblivio n a year la ter , having neve r quit e 
bea te n its bu gs or ma de it to Lhe mark et. 
T iLans clashed last summ er: Lo tu s's Sym· 
ph o n y versus Asht o n-Ta te's Fram ewo rk. 
T he la tt er won all aro und , whil e th e fo rm er 
too k Lhe spr ead shee t eve n t, bu t neith er 
o ne has set th e world on fir e. 

Wh at's goo d abo ut int egr ated so ftware is 
its versa tilit y, such as the freed om to spli ce 
sp reads hee t row s into tex t files. What's bad 
is that th ere h as neve r been an int egra ted 
package whose fu nctio ns are as go od as sin · 
gle· purp ose p rogra ms. T he "o ne b ig p ro· 
gram " Lhat Ova tio n prn mi sed to be is as 
di sta nt as Ein stein 's unifi ed fie ld th eo ry; in· 
tegrate d pac kages are still ma inl y separa te 
p rogra m s tac ked toge lher. And, as long as 
th ey're bu yin g se p ara te progra m s, peop le 
wa nt Lhe best one s. 

No body bu ys Lotu s I ·2·3 for its d atabase 
fun ct io n, an awkward im pos itio n of filin g 
on a spr ea d shee t form at. So me buy it for its 
gra ph ics, a sp reads hee t adjun ct valu able 
eno ugh to tolerate a separa te prog r am a nd 
di sk-swapp ing for pri n tin g. But most buy it 
because it's a b ig, fast, excelle nt sprea d · 



shee t. Give n the powe r to have seve ra l pr o
gram s instantl y avai lable wiLho ut sLartin g 
and st0 ppin g, I' ll wager Am iga owners will 
choose ind ividua l exce lle nce over int e
gra ted comprom ise. In effec t, Am iga own 
ers, using th e mac hin e's multi -taskin g 
capab ilit ies, will be ab le to crea te th eir ow n 
integra ted pa ckages using what ever comb i
na tion s o f indiv idu al p rogra ms th ey choose. 

Some th in gs will have to be worked out , 
of co ur se . Am iga DOS has a cut-and -pas te 
clipb oa rd like the Mac's; so ftware co mp a
nie s must su pport it, with a co mmo n for
ma t for swapp ing mat erial betw ee n 
appli ca tions. Sepai-a te prog rams probab ly 
won ' t lel you pl ay "what-ir' games righL up 
Lill printin g tim e, tho ugh it wou ld be ideal 
if chang ing Lhe spread shee t on page 2 au to
ma tica lly redr ew th e b'Taph o n page 5. In te 
grated so ftwar e fans co mp lain tha t lea rning 
d ifferent pr og.-ams is a cho re; pr esum ab ly, 
Am iga comma nd s will be at leas t sim ilar, 
with Lhe mouse and menu s. Besides, tho u
sa nd s o f folk s use 1-2-3 and WordSta r, 
wh ich have n 't a com mand in co mm o n . 

Circle 30 on Reader Service card. 

T he early d eadline ha s made th is an a typ· 
ica l co lumn; I've indu lge d my love of tec h
n ica l exp lanatio ns and sweeping ge neralities, 
bul I have n't had the ch ance to test any 
Amiga so ftware. I'll have more to say about 
so flware in the future , thou gh, preferab ly in 
co njun ctio n with an exc itin g new pro du ct 
that A111igali\f>rld has promi se d me fi rst crack 
al. If it's ava ilable, it'll be the star of nex t 
issue's co lumn; if not, I shou ld al least have 
ga ined mo re hand s-on ex perien ce to back 
my win d y ge nera lizat io ns. 

O nce we learn aboul its site and strat egy 
in a Big Blue world, we can turn to th e 
Amiga as a star in its ow n r ight: a mac hi ne 
tha t can not on ly do brand -new thin gs (e .g., 
using voice synthe s is as pa rt of a super tele
co mmunica tio ns system or pre sentin g 
boardroom demon stra tions with an ima ted 
gr aphi cs, mu sic a nd narrat io n), but tha t will 

• 

also let us d o tr ad itional thin gs in brand
new ways. It's not in sane ly great, but it's the 
mos t impr ess ive mi croco mpu ter hardwar e 
I' ve see n . I'm look ing forward to writin g 
abo ut it. 

Writing, th at is, with a word pro cess in g 
program, wo rking o n o ne doc ument in one 
window. I'm a co nserva tive abou t some 
thing s. • 

AMress all author correspondence to 
John Pandaris, do AmigaWorld editoria~ 80 
Pine St., Peterborough, NH 03458. 

SOUNDS GOOD TO US . .. 

THANKS COMMODORE-AMIGA™!! 
EVERYWARE'", prod ucers of MUSICRAFT'", the quality music program for the new Amiga'" Compute r, would like to take this oppo rtunity 
to congratulate Commodore and the team at Amiga for a job wd l done. 

To find ou1 more ahour our produch for the Amig:,.. fill uu1 thC' form he.low . For 2 ch:tn cr :,ubscription 10 our ncw.)lcner , e-nclo.)c St 2.00 U.S. (S 18.00 foreign ). You will learn :ibouc sound 
3nd graphic. ti~ .and trick~ plu~ ::di lhC' l:uc breaking n<'W) 2hc,u1 the:-Amiµ. HURRY and tak<" ad\'ancagc: of chis intro<luctury ofk r. 

O Mu.)ier.a f1 

O Mu-,icr.ar1 Albums 

Name 

Address 

O MIDI Controlle r Sofrware 

D 6-10 x 200 Graphic S)•.,cm 

D Ncwsle ncr 
O Orhc r ________ _ _ _____ _ _ _ 

City--------------------------- --- State _ _____ _ ___ Zip 

EVERYWARE, INC. • Sound & Graphic Software • P.O. Box 34 18 • Northridge, CA. • 9 1323 

i\miga \<\ilrld JI 
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Sophisticated, Stimulating, and System-specific 
When you use Lhe mosL so phi sticated and exc iting 

comp ut er on the ma rket Loday, you deserve a n eq ually 
sophi stica ted and exc it ing com panion magaz in e. 

Introduci ng Amiga1Norld, pub lished by 
CW Commu ni cations/Pe terboroug h, the lea der in qual· 
iLy co mp uter publi catio ns. It's the only magaz ine for 
Am iga use rs. 

AmigaWorld's clea rly·writt en fea tur es help new use rs 
take full adva nt age of the newest Co mm odo re. Plus, 
live ly a nd full y·illus1rated art icles offer ins p iration LO 

everyo ne who want s to be creat ive wh ile learn ing. 
Yo u' ll get outs tanding color re pro duc tion on h igh· 

qua lity, oversized pages. Ins tea d of a reaso nab le facsim· 
ile, you'll see true·to·life examp les of the Am iga's co lor · 
fu l graph ics! 



Making the Amiga Work For You 

With unr ivaled graphics and soun d capab ilit ies, the 
Amiga is alrea dy in a class by itse lf. AmigaWorld not only 
tells you why, it shows you how every incr edib le feature 
ca n work for you . 

In each issue , AmigaWorld au thor s will guide you 
through a new frontier of com putin g! 

Subscribe to AmigaWorld toda y and: 

• F.xplore Lhe speed and versat ility of Lhe Am iga for 
home and business app lica tions . 

• Lean, about Lhe latest and very best new hardware/ 
software on the market. 

• Receive in-depth, easy-to-und erstand anal yses o f 
Am iga's astou nd ing features. 

• Discover a reg ular buyer's guid e, tim ely rev iews, a nd 
user hint s and tips. 

Become A Charter Subscriber 
And Sav e 25 % 

The cost of an Amigai-\in-Ld subscript ion cou ldn 't be 
belier! By becoming a charter subscriber , you'll save 
25% off Lhe basic subscription rate, and nea rly 37% off 
the cover price! 

As the world' s largest pub lisher of compu ter-related 
informat ion , CW Co mmunications unc onditionall y 
guarnntees your AmigaWorld sub scr ip tion. 

If you're no t complete ly sa tisfied, tell us. We' ll refund 
the full pri ce o f your subsc ription-no quest io ns asked! 

To or der, plea se re turn the coupo n or allac hed card . 
For faster serv ice, ca ll I-800-258-5473. In H, call 1-924· 
9471. 

···················· ························· ·············· ······· .. 

YES.1 want to save 25% off the basic rate! Ent er 
my one year sub scr iption (6 issues) to AmigaHbrld for 
the low charter subscript ion pr ice of $ 14.97. If I'm not 
sat isfie d at any time, I will rece ive a full refund-n o 
ques tions asked. 

O Payment Enclose d O Bill Me 

Name 

Address 

City Sta te Zip 

Please make check payable 10 Amiga 1%rld. Canada and Mexico $ 17.97. 
I year only. US funds drawn on US bank . Foreign Surface $34.97. I year 
on ly, US fund s drawn on US ban k. Foreign Airmai l please inquire. 
Please allow 6-8 weeks for deli very. 

359R2 
······ ··· ····· ···· · ········ ·· ·················· ··· ····· · ·········· ·· 



Arktronics Corporation 
creato r of 

:fexteraf t™ 
the Amiga W ordprocesso r 

congratulates 

Commodore -Amiga on the introduction 

of its exciting new product. 

Look forward to myriad product offering s from 

the Arktronics Corporation 

Circle 10 on Reader Service card . 

Textcraft and Amiga are tradema rks of Commodore-Am iga Incorporated 
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What If. • • 

l::ithe r you alread y ow n an i\rni ga perso nal co mput er, 
or you ar c th inkin g about bu ying o ne. Why? Prob abl y 
fo r a number o f rea son s. Comp ut ers o f an y son ca n be 
Yaluab le too ls for writin g, stor ing info rm ation. telecom· 
muni ca t ions, ga me s and hundr ed of o th er thin gs. But 
why an i\m iga? Th e pr ice is a de finit e plu s. No t man y 
oth er comp uter~ can o ffer even a quarter of the Am i· 
ga's feature s al twice the pr ice. 

The Amiga can d o all th e thin gs th a t ot her perso nal 
co mput ers can do. on ly faster. be tt e r and cheaper. The 
Am iga ca n address more memor y (and can therefore 
run lar ge r spreads hee ts) th an the IBM PC:. IL's easie r to 
use and o ffe rs far more fea tures than th e Macinto sh. 
An d. th e tra diti on al d a tabase manageme nt, wor d pro· 
cess ing, an :ounLin g, inventor y con tro llin g. maili ng lists, 
te lecom muni ca t ions. fo recas ting. modcl ing, s imu lat io ns 
and number crunch ing can a ll be handl ed with the 
Amiga. And yo u never have to take it for walk . 

Th e graphi cs capabilit ies o f th e Amiga ar c far be· 
yond any othe r co mputer cos tin g u nd e1· 520.000. an d 
the so und and musica l qu alities arc also rema rk able. 
Th e 68000 chip is a p<l\vCrful pro cesso r. able LO leap 
tal l calc ulatiom i11 a s ingle keystroke. but there ar c 
oth er ca pabilit ies of th is mach in e tha t a rc no t qui te so 

casr 10 sec. 
\\'ith the 7',Jl l)I in1e1·facc sched uled to be out so me· 

tim e in 1!}8:l. th e A111iga will be abl e to in terfa ce with 
th e 111<>, t ad vanced ele ctr o ni c mu sical instru111cn ts. 
Combi ne th i, with the alr ead y imp rcs~iYe arra y of mu . i· 
cat im1rum e 1lts and ,o u nd s built into the ,\mi ga. and 
\·ou haYC th e abi lity to orc hesu·a tc a mu sician's dream 
of ~I nth c,i,c d. prof ess ional qu alit y mu sic. All for wel l 
below ,o u nd , t ud io pr ices. 

\\'ith tha t kind o f ,o und editin g and gen erat ing eq uip · 
mc nt avai lable at a reaso nab le cost, the i\ ntiga sho uld 
spark rC"ncwe d intere st in music from a classica l stand · 
poi nt. l'cop le will be more inclin ed to bu y themse lves 
a11d th e ir childre 11 e lec tro ni c keyboa rd s. drum ~ and syn· 
th e, i,e r ,. with ,o ft\\·ar e to he lp them learn. at a price less 
than a ,cco nd -hand pian o. Th e ,\m iga co uld also influ· 

encc th e mu s ic of the futu re. G iven th e ab ility to ge ner· 
a te custo m soun ds and eve n custont "i nstru me nts," th e 
Am iga loo ks like a stron g candidate as th e new mu si· 
c ian's tool o r cho ice , exp andin g th e ··one-man-ba nd"" con · 
ce pt fa r beyond wha t anyone th ou ght was po ss ib le. 

Com pani es wo rkin g o n mu sic so ftware ar c also go ing 
to bring new turn s to th e wodd of so und and m usic. Peo· 
pie will be ab le to crea te p iece s that can not be pla yed 
with an ythin g o the r than a computer. We' ll hea r melo · 
di es so complex that no human fin ger s co uld " ·ork fast 
enoug h, on str ings o r keys. to pla y them. But th e Am iga 
will pla) ' th em perfect ly eve ry time . 

T he Amiga·s buil t-in vo ice sy111hes is will change th e 
way we use co mputer s. Th ere have a lread y been a few 
pi o neer ing sof tw,Jl"e and hardwa re manu factur ers wh o 
have wo rked on th e inte gra tion of voice and so ftware. 
bu t no w that it is within ea sy re ach of an yone " 'ith an 
Am iga, I th ink th at there will be so me 1·e111arkablc 
thin gs do ne in man y area s. The educa tio na l aspects of 
a tal kin g co mput er. comb ined " 'ith so me innov ative 
te aching p rog rams (not ju st d1·ill-and -pra cticc exe rcises), 
mea ns tha t stud ent s will be ab le to lea rn new lang uage s 
at th e ir o wn ra te. learn how to read and wri 1c. have the 
co mput er teach them abou t co mput ers or an y of a 
th o usand othe r thi ngs . l t's not h ard 10 fore see a t ime in 
the near fu tur e (on e o r two yea rs a t mos t) when th e 
Amig a as a tut o r will supp leme nt pub lic schoo l teac hers 
in many are as \,·he re per o nalize d ins truction b pr efer· 
able to a class room environm ent. 

But the gra phi cs. Ah .. . th e graphic s' Th e Am iga is 
go ing 10 out -shi ne any a nd all in thi s a rea, and Am iga 
own e1·s are abou t 10 take the r ides of th eir lives- int o a 
new wo rld of int erac tive an imatio n . so und s a11cl co lors. 
stream in g by in a n ar cade-like b last or d r ifti ng leisur el y 
in d e tailed splend o r. matc hed onl) by Disne y and his 
artists. T he Am iga ca n do all thi s and more. if asked , 

.. 



Illus1ra1ion by \l a11hew Foster 
AmigaV.'orltl 37 
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Ah . .. the graphics! 
Amiga owners are about 
to take the rides of their 
lives-into a new world 
of interactive animation 
and color. 

..... 
a nd peopl e will ask. Th ere i~ fina lly an afforablc com 
put er 1ha n can do th e ki11ds of 1hings 1hat so l'l" 'are d e· 
s igner~ ha ve con coc 1ed in 1heir im agina tiom,. bu1 
have n 't been able to exec ul e wi1h exis tin g han.lware. 
Game s co nce i\'e d and wri tt en long ago. ,,·h ich " ·ere lef1 
on the drawi ng board. will finall )· sec 1he ligh 1 of a 
colo r monitor th ank s to 1111.: Am iga. 

Digging a bit dee per i1110 1he !\ mi ga is like m\'ll ing 
an expen sive car for the fir st 1i111e. There arc ple111y o f 
hidd en featu res a nd lin le thin gs. whi ch shm,· 1ha1 ome· 
one has ta ken hi s time in de signin g thi s machine. All of 
1his ad ds up lo mo re 1han an yth ing e lse o n 1hc 111arkc1. 

T he peop le who bu y Am igas fo r office or lro111e use 
will proba bl y not encoun 1er 1hings buil1 into 1he Am iga 
10 pro vide sof tware and h ardw are manufac tu re r~ with 
op en arc hit ecture and an easy pr ogram mi ng en\"iron · 
me nt. for a de, ·elo per. ha\'in g full access 10 1hc l"iHOOO 
bu s thr o ugh 1he ex pan sio11 po n and direc t mcmo rr ac
cess of up 10 e ight megab y1c · ar c j us1 two c.:lemc111s o f 
Am iga d esign th at mak e 1he mac h ine spec ial. 0 1her 
ou 1sta ndin g feature s includ e th e custom VLSI chips. 
whi ch h an dl e such thin gs as graphic s. co lo r. anima tion . 
mu s ic an d speech syn 1hcs is. 

Pro gramm ers ha ve 1hc op t ion IO de velop 011 ho~1 ma 
ch ine s, like th e 18,\I PC. un System- o r o n 1hc r\m iga 
as a ho st com put e r. and ea sily co nvert :\ppl e i\lac int u h 
sof tware to run on th e Ami ga. by mak ing use of hard· 
ware dr ive rs fo r the screen. inp u1/o utp u1 fun c1io ns. e tc.. 
and a la rge librar y o f RO M rou1 i11es. Th e RO M lib rar y 
is also a clever way to e n ·urc co mp a1ibilit y with futu re 
version s of the Am iga. Th ey ma y add new chip ~ and 
fea tur es to th e next gen erati o n o f Amig as . bu t 1hcy 
plan 10 keep th e sam e RO~! call s. entr y poi nt s and re· 
sul1s. Cur rent softwa re ,,•ill run on a ne x1-ge 11c:ra1io11 
Ami ga. even if th e oflwar c doc:sn·l mak e use o f all rhe 
new fea tur es tha1 Commod o re: 111igh1 cook up . 

A mu lti-tasking opera tin g system. wind ows. variabl e 
co lor an d screen re solu1 io ns. icon . pop -d own men us. a 
two-butt o n mo use an d ot hc:r tanda rd featur es or I he 
Ami ga add to th e dev e loper 's list of reaso ns fo r \\'an 1-
ing 10 work o n the Am iga. Th e fact 1ha1 th e Ami ga i, 
the fir st full )' de\"elop ed multi -1asking per sona l co m
pu ter below the Unix em·iro n me n t is enou gh incenti, ·e 
fo r ma ny deve lo pers. Bui apa rt from 1he buih -in ha rd 
ware bonu ses. 1hcrc is another 11011-hard warc pl us in 
working wi1h th e !\mi ga- 1hc comp an y itse lf'. i\lan r de· 
,·clo pcr s ha, ·e sa id that the y arc ge tt ing a grea1 d eal o f" sup · 
pon and ex pert ad \' ice in almo s1 e\'e ry field from 1hc 
peop le a t Commo do re-.-\miga. Th is is go ing to make quite 
a d iffe rence to eve,-yon e wo rking o n new product s. 

ln d irec li)'. 1he e facto r~ " ·ill ha \'e an impa c t o n the 
1-cs1 of us mo rt als who will be using 1hc mac hin e. Sin ce 
the ,\m iga is such an anra ctive com put er for dcve l· 
ope rs of softw ar e and ha rdw are. man y new pru du c1s 
will appe ar on re tail e rs' she h·c. Since the Am iga ha · 
fea tur es 1hat no oth er comp u1c:r can off e r . dcve lope n. 
will be exp lor in g th e boundari es o f 1hc machine . Like 
1he so flware ,ffi te rs \,·ho ha\' e bee n kicking id eas 
ar o und for a long tim e but co uld n 't impl emen t th em .... 
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... 
beca use o f h ardw are limit atio ns. there ar e al o hard · 
ware ma nu fac tu rers who h ave had ideas for per ipherals 
that o nly no w ca n be put into ac t ion . 

T he Am iga is a cha lle ng e for th em in man y ways. 
Sin ce th e mac h in e will be p r iced lo wer than any o ther 
mach in e with simil ar fea tur es, ha rd war e an d sof tware 
m anu fac tu rers will h ave LO try to kee p pr ices d own. As 
a result, this sh ou ld brin g a nu mber of pro du cts int o a 
b roa d er ma rk et. Produ cts tha t were previously so ld ex · 
elusively to small numb ers of peop le usin g expe nsive 
co mput ers can now be so ld to a wide r range of u ers. 

ot o nl y will thi s spu1· the d evelop m en t o f n ew kind s 
of softwa re and har dware, b u t it will a lso mean that 
m ore peo pl e will see som e of th e work th at h as alrea dy 
bee n done o n much mo re expe nsive mac h ines. Com
put er-Aided Des ign and Co mp ut e r-Aid ed Engin eerin g 
sof tware h as been ar o u nd fo r a few yea rs, bu t mos t o r 
th e rea lly re mark abl e th ings th at have bee n clo ne in 
th ese areas h ave n't bee n see n by th e m,~or ity of per
son al com pute r own ers. 

Elec tr o n ic mu sic h as exp lo ded \,·ith new. soph isti· 
ca ted b1·eakth ro ughs. and no w the Amiga will bri ng 

ome of th ese phenomena ou t of the mu lti ·milli on d o l
la1· so und stud ios and into h omes . Video anima tio n an d 
spec ia l effec ts will not be restr icte d to Hollywood p1·0· 
du ction s, such as Star Wars an d TRO:\. Befo re long, it 
won't cost a fort une to crea te you r o"· n " h igh-tech' ' spe· 
cia l effec ts or make you r own !\ITV video . Digit ized 
image s printed on T -sh irt s won't be a shoppi ng mal l 
n ove lty for lo ng. 

Of cour se, there won't be many peo ple who \,·ill \,·ant 
to do all of these th ing \,·ith th e ir Amigas. but there 
will be th ou sand s of peo ple who will b uy th e com p ut er 

for o ne o r two of th ese reaso ns. Th e vert ical market s 
ar e whe re the Am iga will shin e. 

An y business will find th at an Amiga is a wo rthwh ile 
investmen t. If nothing more. the Ami ga. with a bu sine ss 
gr ap hi cs package. will produ ce profe ssiona l qua lity 
cha rts and grap hs in min utes. Em er th e valu es an d 
click a b utto n, and yo u have a ba r chart a ll filled in 
an d ready to print. ot qu ite what you had in mi nd? 
Click the b ut ton a few more times. and you hav e a p ie 
chart , an exp lod ed pi e chart and an explo d ed threc 
d ime nsio nal p ie chart . All within a fe \,· moment ~ or ~it-
ting down at the ma chine . Th e Ami ga p roduces clea n , 
sharp. prof ess iona l-qu al ity rcpons. papers and prop os· 
a ls. And if the bo ss does n' t like it. a few mi n utes on the 
Amiga is a ll it takes to chan ge the re po rt. An yth ing tha t .... 

Illustrati on by Jack Haeger 



"Enable is everything 
Symphony hoped to be~' 

PC Magazine February 19, 1985 

"Qui re simp ly, th is package has so man y outsta nd ing 
att ribute s that even the worst skeprics of integrated 
softwa re have to be impressed . The spreadsheet is very 
close to l-2-3; the word processor comb ines th e best 
thinkin g of WordScar, MultiMare , Volkswrirer, and 
Easy Writer; the data base offers the funct iona lity of 
dBASE II, bur with many of the ease-of-use features of 
PowerBase; and the program offers business grap hics 
and telecommun ication. Taken as a whole , Enable 
su rpasses the function ality of Symph ony, Framework , 
Aura and Op en Access'.' 

IBM PC Upda te 
December: 1984 

" ... as powerful as a collecrion of stand-a lone programs, 
and it offers the benefits of integration to boor. W hats 
more, it runs in on ly 192K bytes of mem ory'.' 

Comput er World 
/\larch 20. 1985 

"Offering true integration amo ng all of its applications 
modules .. . [Enab le is] a powerful produ ct ion rool 
char can serve everyone in the office, from data entry 
personnel to the vice-president of mark et ing. Each 
module could stand as a full-powered app lication in its 
own right'.' 

PC Magazine 
Febmm'J 19. 1985 

"Enable is one of chose prog rams that can be up and 
running with most of th e features you need in a few 
hou rs . As you need more, you can ge t deepe r into the 
program and learn at your own pace'.' 

In foWorld 
January 2 l . 1985 

Enable first in "Performan ce" rat ing- including speed 
and capacity of all modules rested. Enab le first in 

"Versati lity" raring- includ ing power and funct iona lity 
of all modul es tested. Enable rated first in overall 
evaluation of the word processor modul e. 

Software Digest Racings News letter 
Rating of 15 Integrated Products 
December. l 984 

"Enable, a live-funct ion integrated system from The 
Software Gro up, me rits a close look by any individ ual 
or organ izat ion interested in a solid package that is 
well balanced in all of its applications'.' 

Popular Computing 
March, 1985, Paul Goldne,; Raymond Hood, 
Yoram Lirtw1a11, Michael Wilding 

" . .. if an office is look ing to step up to across-the-bo ard 
int egra t ion wit h a mu ltitude of funct ions ... this is the 
one program co seriously consider'.' 

Per so nal Computing 
March. 1985 

"Enab le welds its live applicatio ns cogether with 
outscanding integr ity -ye t each is exceptio nally full
funcrioned in its own rig ht '.' 

Bu sin ess Computer Systems 
January. 1985 

"Enable ... may be th e first program co make you give 
up your dog-eared WordStar , dBASE II , Smarccom 
and Lotu s 1-2-3 disks '.' 

Business Software 
Ap,·il. 1985 

"Enable may legi tim ately claim co be the only package 
you' ll ever need'.' 

Co mput er Bu yer 's G uide 
and Handb ook 
November. 1984 

Integrated 
software 1s no longer 

a matter of 
choosing which compromises 

to live with. 

eN~llfA ~ ........ ~~ 
integration without compro mise ~ ~!;== 
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Tiu• A III iga ea II do all 

thP th ings that other per
so11n/ com/n1tPrs can 
do-0 11/)' Jaster, better 
and cheaper. 
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... req uir es chart s, graph s, di ag rams, illu stra tio ns and eve n 
pi ctu res. can be do ne on th e Am iga. With a vid eo cam
era and a frame grabber. co mpl ete repair manual s 
co uld be co mp osed in-h o use, co mpl ete with labels, ar
row s. foo m o tes, e tc. The Am iga can go all th e way from 
eye -gr abb ing b ull e t in boa rd me ssage s to m ulti-volume 
publi cat ions. 

But you"re not lim ited LO the printed pag e. e ith er. 
Im ag ine a pr ese m ation wher e grap hs cha nge over time , 
where yo u can show th e "wh at ifs" of a changing mar
ket o r pr odu ct. a new idea, an imp rove ment , an altera
tion, an add -on to existin g ma chin e ry o r chang es in 
pe rson nel o r office spa ce . All of thi s can be done in 
co lor and d ata can be cha nged in minu tes. 

T he Ami ga will be an incred ible "w ha t ir ' mach in e 
in planning. Th e machin ery in a manufa cturin g plant 
or livin g roo m furni tu re can be arran ged o n-screen 
fir st. Yo u ca n anange th e pi eces o f a puzzle, anr size 
puzz le, from scra mb led word s lo anan ge me nt s of 
char med qua rks. Des ignin g can be a ce rt a in , car efull y 
calcu lated, on e-engin ee r affair or th e co llab ora tive 
bra in-stormin g of a co mmitt ee, a ll don e with a mouse, 
d igitizing tab let o r light pe n - qui ckly, clean ly and with 

th e opt io n of sta rt ing ove 1· o r pr im ing o ut th e result s 
on hard COP)'. co lor hard co py. slide s or videot ape . 

Designers of an ythi ng will find tha t the /\ miga. " 'ith 
the right sof twar e, is th e ultima te de sign pro cesso r fro m 
the initia l in sp irat io n to the fini shed produ ct. Virt ually 
anythin g can be des igned with the Ami ga- machin ery. 
clo thin g, e lectro n ic circu its. pan s for anyth ing. do ilies. 
cabinet s, toys, weapon s. ca rs, vaca t io ns. b icycles, tarrot 
car d s, gree t ing ca rds. bu sin ess ca rd s, stor y boa rds, game 
board s, div ing boa rd s, emery board s, board room s, flow 
cha rts , ocea n cha rt s, thr ee-dim en sional chart s and map s. 
wall charts. e tc. 

Wi th the Amiga's eas ily accessible. bu ilt-in spee ch syn
the sis, self-documen ting so fn,·are " 'ill beco me self-expla in
ing sof tware. Th e mu sic and sound fea tu re will be a bo o n 
for performe rs. comp ose rs, audio -philes, aud io enginee rs, 

j ingle wr iter s. symp ho ny wr iter s, radi o ta t ions. televis ion 
statio ns. reco rdin g stud ios , 1·ecor d com pani es. language 
labs in scho ols. mu sical instrum ent manufac tur er~. music 
video prod ucers and mov ie produ cers. We'll all rise for o u1· 
na tiona l anthem played on an Am iga. send sing ing Am iga
grams (electron ically). make sound track s for ho me video. 
record teleph o ne messages, use talkin g alarm s and sec ur ity 
system s that can call th e police or fire depanm en t. and so 
o n and on .... 



I'm ju st havin g a littl e hit of fun here. but everyth in g 
mcnt ioncd is no t onl y poss ible , but probable . Loo k 
aro und you. Ju st abo ut eve rythin g yo u sec co uld have 
bee n de igncd us ing an Amiga. J ust abo ut an) ·thin g 0 11 

pape1· co uld ha, ·c bee n pn id uccd with an Am iga. Ju st 
abo ut eve rythi ng yo u ~cc 0 11 TV could be enh ance d u~· 
ing an Am iga . Ther e are o th er co mput er th a t can d o 
these th ing~. a nd th ere a rc omc comp ut ers that can 
outper for m the Am iga in ce rtain are as . but th ere isn't a 
comp ut er an ~·where tha t can match the Amiga fea tur e 
for fea ture. at a nv pri ce (le t alone th e Am iga\ p1·icc). 
Th e Am iga i a launch in g pad for harch, ·arc. \Oftware 
,tnd a co re of thin gs th a t haven' t bee n in vent ed yet. 

Some peop le may never do more than wr ite memo 
"·i th the Ami ga. whil e man ) mo re ,,·ill see th e pos ib ili· 
t ic and beg in ex pl orati o ns.. If thi i~ all a bi t too m uch 
to ~wall ow the n iakc half a step backl, ·a rd. At the very 
minimum . the Ami ga is ~tal c o f th e a n . A very good 
com put er at a ver) ' good pri ce. It 's easy to u e. ther e's a 
~ol id compa ny behind it and enou gh so ftwar e 10 p u t 
the mach ine th ro ugh its pa ces in ha lf a do ze n applica· 
t ion areas. I i's u pgradablc. ex pandahlc a nd not had 
loo kin g. I la ve I forgot te n an r th ini:(• • 

i\ddresJ all author corrr.1po11de11CP to Cuy \\' right. do 
Am igaWorld editorial. 80 Pi11r St .. Prterborough. NII OJ-158. 

Illustration by Island Graphics 

\\ 'ith tht' tl111iKa, C:0111· 
/mln· tl ided l)r.1ig11 wJt· 
ware wi!l reach a 
broader market. 

:\ 111ign\\ iJr/d -13 
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Somehow, "amaz ing gra phi cs" doesn't say eno ugh 
about the Am iga's visual ca pabilities. It's like saying 
Bach was an audio engi ne er or Shak espeare was just a 
manipulator of texL But the Am iga dces have amazing 
graphics and whe n read ing about it , you' ll encount er 
that phrase a number of tim es. 

Since the Amiga's gra ph ics are such a pr edom inant 
fea tur e, there will be num ero us references to the 4,096 
diff ere nt co lor s ava ilable ; the 640 x 400, 640 x 200 (with 
16 colors) and the 320 x 200 (with 32 colors) resoluti on 
modes ; the seve n layers of sprites; and the dedi cated 
gra phi cs chip s that make high-speed an imation possib le 
(without using any of the 68000's impre ssive spee d). 
And the re' ll be talk of bit blitt ers, NTSC video output , 
frame grabbers and gen lock add -ons (planned for the 
futu re). 

But what does all thi s mea n to the user in the home 
or offi ce? (How ma ny co lo rs do you need for a da ta
base o r sp reads hee t, and j ust what is a frame grabber 
anyway?) It all bo ils down to-you guessed it- amaz ing 
grap hics. Take the pi eces a few at a tim e. 

First, 4,096 co lors. T hat does n't take much expla in 
ing. T here are on ly a few per sonal comput ers anywhere 
that can mat ch that numb er. You won't be able to put 
all 4,096 co lors on th e screen at one tim e with the basic 
Grap hicraft package , but you 'll be ab le to put any 32 
of those co lors on the scree n at once. And with a sma ll 
am ount of pr ogra mming wizardr y, you can expect to 
see commercial pro grams using hund reds (ma ybe tho u
sand s) of co lor s at one tim e. (A qui ck note: Island 
Graphi cs, the comp any that devel oped Gra phi craft, is 
working on some advanced graph ics programs that will 
make all other gra phi cs pro grams loo k like paint-b y
num be rs.) 

What abou t the reso luti o n modes? In the case of 
grap hic s, the highe r the re solut io n-th e more p ixe ls in 
a mat r ix- the better. A pixe l is a dot on the scree n; it 

can be th e size of a period or large r. It 's the difference 
betwee n drawing with a fine -po int pen or dr awing with 
a mag ic marker. And , by the way, low reso lut ion on the 
Amiga (320 x 200) is the highe st reso luti on achie vable 
on mo st other home computers . 

What abo ut spri tes? A spr ite is a block of grap h ics 
in form a tion that the compu ter trea ts as a single un it. 
For insta nce, if you want the le tter A printed on the 
screen, the comput e r goes to a master list of characters, 
p ulls out the pattern of dot s necessary to form the let
ter and pu ts the whole blo ck pattern on the screen. A 
sp rit e is ju st a larger version of a chara cter-blo ck pa t
tern. T he advantage is that you don' t have to kee p 
drawin g the same objec t over and over each time you 
want to move it around the scree n. You just in stru ct the 
comp uter to draw it in a pa rt icu la r place , then issue 
moveme nt comman ds to place it where ver you wa nt. 
The result is faster and smo ot her animat ion. 

But that isn ' t where the idea sto ps. Spr ites are usually 
one size when de fined (or added to the master list) an d 
eve n though the co mput er can ex pand the size of a 
spr ite ver tically or ho rizontally, what ha ppe ns whe n you 
want so meth ing lar ge r and mo re deta iled? You could 
combin e sp rite s to form larger ima ges, bu t the Am iga is 
more versatile, lettin g you define any size area as a 
block , which the computer tre ats as a spr ite, so you can 
move it aro und on the screen as you like. To accom
pl ish thi s feat, the Amiga uses somet hing called a bli t
ter. To pu t it simp ly, the blitter mo ves blocks of 
in formati on arou nd in the compu ter very quickly and 
bit by bi t, if you wish. 

On top of these sprites and blocks and b it blitters, there 
are pri orit y levels (where spr ites can pass in fro nt of or 
behind other sprit es) and even tran spare ncies (wher e you 
can see through sec tions of spr ites and view objects that 
pass behind them ). All of these specia l effects are done 
without bot her ing the 68000 ch ip, so the 68000 can worry 
abo ut other tasks, such as calculating the angles of refra c
tion in an opt ical modeling simulation ; the graph ics chip 
will hand le the actual displa y of a lens bei ng ro tated 
th ro ugh interse ctin g, mu ltico lored laser bea ms. ..,.. 





A M A 

Previous page: The 
Mandrill. A digitized 
photograph showing the 
range of colors and 
detail possible on the 
Amiga. Above: Basic 
circle, triangle, square 
and lines. Right: Any 
thickness of line, brush 
stroke or pattern can be 
combined with various 
graphic tools such as 
ellipses, curoes, circles, 
etc. 
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The last few add-ons me nti one d above , th e gen loc k 
and frame gra bb er, wouldn ' t be po ssible if th e Amiga 
weren ' t up to NTSC sta nd ard s (NTSC is a tele vision 
stand ard in th is cou ntr y). A ge n -locking de vice let s you 
mi x video sign als (don't ask m e how), and a frame grab
ber ca n take a singl e video frame, d igit ize it a nd feed it 
int o the co mputer. So what? So take your home video 
tape reco rder and super imp ose graph ics and titles ove r 
your newest produ ct as it ro lls o ff the assembl y line , o r 
take a sin gle frame of your Aun t Maude , dra w a mu s
tachc on her (or airbru sh it out if she alr eady has one) 
and pr in t the result s on your printe r. 

Much Ado About. .. Much 
All these fancy feature s mea n th at, graph ica lly, th e 

Am iga can do it- sharper , faster , easie r, in mor e detail , 
with more co lo rs and in more ways than a ny ot he1· sin
gle co mputer eve r m ade. If you j ust wan t to draw p ic
ture s, t.he Am iga gives you more o pti ons th an any oth er 
perso na l computer. If you want to see out standing ani
mati o n, th e Amiga , right out o f th e box , will out -per
form a nythin g in its class. 

Air sickness ba gs includ ed with fligh t s imulator soft
ware? Exp loded , 3-D, color pie chart s? No prob lem. 

Illustrations by Glenn Suokko 



How about a videota ped walkin g tou r of an assembly 
ine? You ca n freeze the fra mes, labe l items with clea n 
.11-rows and descr ipt ions and even add gra ph ics. Print 
Jut these fram es and includ e them in a repo rt or train · 
mg manu al. Why do you nee d gr aph ics capabiliti es in a 
)IISiness? Well, how much do you want to show that 
:an·t be done on a nor mal typewr iter? How mu ch time 
)r mo ney have you spent o n tr a in ing, charts, graph s, 
Jrese n tations, logos an d desig nin g? 

Create your own ad s, logos, charts, gra ph s, illustra ted 
·eports, mus ic videos and store d isplays. Th e Amiga is 
I desig n processo r for visua l images when words aren' t 
:noug h . 

T hese pages are j ust the tip o f a very large , ver y col · 
1rful icebe rg. All done on a n Ami ga. All de signed to 
how you a samp ling of the gr aphi cs poss ible on this 
nac hin e. In late r· issues, we' ll continu e to loo k a t a nd 
·xp lore the Am iga's gra phi cs in more deta il, bu t to 
tart, we thought we'd ju st to uch on some of the fea· 
ures. Let the Amiga do a little showing off for the cam
Tas. Flip a page o r two and see what we mea n. 

We don' t rea lly nee d to say it agai n, but what the 
1eck. T he Am iga has amazing graph ics! • 

Above: &ample of 
various brushes, 

Jreelumd drawing and 
ellipses showing 
thicknesses and shapes. 
Left: linear and fi lled 
triangles. 
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A M A 

Right: Freehand co/,or 
cycle using largest brush 
stroke. Opposite page, 
top left: Pentagon done 
with a three-dot brush. 
opposite page, bottom 
left: Co/or cycle airbrush 
with dotted lirU!. 
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Abave: Cyclejilled 
ellipses. Right: 

A 

Repeati11g curves with 
two fixed poi11ts. 
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Above left: Largest 
airbrush strokes with 
selected calms. Above 
right: One-point fixed 
triangles using small 
airbrush stroke. Left: 
One-point fixed colm 
cycle filled triangles. 
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Opposite page, bottom: 
Begi11ning to put it all 
together. This page, top: 
Octagons with sluuks of 
blU£ color cycling. Left: 
Color cycl,e filled 
rectangl,es with solid 
squares and linear 
rectangl,e. 
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opposite page: 
Ouerlapping various 
brush strokes. Above: 
Freehand drawing with 
the largest brush stroke 
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Stimulating Simulations: 
Electronic Arts Gets Involved 
with the Amiga 
By Jim Forbes 

Ent ertainment is serious 
business for Electronic Arts , 
which boasts some of the best 
A miga programs and program
mers. Find out how the com
pany 's unique attitud es and 
inn ovat ive strategies are 
keep ing everyone happy. 

How ma ny Limes ha ve yo u wo nde red who pro· 
gramm cd your favor ite sof tware pac kage? Pe rh aps 
you've wonde red how lo ng iL LOok Lo deve lo p your fa. 
voriLc prog ram or how it evo lved. In mos L cases, Lhose 
qu es1 io ns will remain u nanswered, unl ess you a rc loo k· 
ing a t a p rog r a m fr o m Elect ro ni c Art s. 

Elect ro ni c An s, loca ted in Sa n Mateo, Ca li forn ia , de· 
velops a vari eLy of en terta inm en L and per so na l produc· 
1ivity o ftware for th e Co m mo dore 64, App le II , Atar i 
and rece ntl y, 1he Amiga from Co mmo do re. Accord ing 
to T rip Hawkin s, 1he co mp any's fou nd er and pres idenl, 
Elec tron ic Ans is dedi cated no t o nly LO be ing a h igh ly 
successfu l busi ness, but a lso a pl ace where p rogr am
mer s arc th o ught of as a rti sts. Th e res ult : p rog rammers, 
or arti sts, h ave bee n noc kin g Lo Elec1ro nic Ari s 10 wo rk 
o n so fLware for Lhe new Ami ga. 

At a tim e whe n " legit imate" so ftware co m pa 11ies, 
fund ed with m illio ns o f d o llars in ve n1ur e ca pit a l, a re 
st ru gg lin g to carve shr inkin g n iches in the market for 
"se rious b usiness" so ftware, Electro ni c Arts has been 
concen trat ing its efforts on int e ractive en1er1ai nm cn t 
an d per onal p ro du cti vity, and it a ppear LO be do ing 
very well. 

Th e compa ny is bes t known for ga mes like Bill 
Bud ge's Pinball Const ru ct io n Se t and O ne-o n-One, a 
ba sketball game . Acco rd ing to H awkin s, a q u ie t naLive 
Ca lifornia n, .. Ga mes a re fun . T hey' re what we've builL 
our re pu tat io n on and what we' ll co nti n ue LO buil d our 

fu tur e o n. Th ere·s absol utel y nothing wrong with co m· 
i11g home a11d playing games on a compu ter. .. I 1hink 
the Amiga is 1he bes 1 co mput er I've eve r seen for 
e n ten ai n 111c111 :· 

Apparen 1ly, ho1h 1hc p rogra mmers u nder co n1rac1 10 
Electronic Aris and 1he cusLOmcr s ag ree. Repea ted ly, 
games produ ce d by a varyin g s taff of a rt is ts. backed by 
the adminis1 ra1ive 1a lenLs of Ele cLro n ic Arts person nel, 
have fou nd Lhcir wa)' 10 the top on list th aL recor d 1he 
sal es performa nce of vari ous so ftware packages. 

Th e refo re. i1's 110 1 su rpr ising 1haL Co mm odo re 
turned to Elec1ronic An s ea d y Lhis year for innova1ivc 
pro grams LhaL wou ld educate a nd enterta in and help 
sell 1he Am iga to co nsumers who want a co m puter fo r 
crea1ivil)' and produc 1ivity. 

New . inex pen s ive di sk-base d cnt c n ainmen1 sof1war e 
for the Amiga will short ly be on shelves thro ugho uL the 
co untr y. 1 lawk ins proudl y po inLs LO a lisl of 11 existing 
program tha L arc nea ring com plet ion and pro mi ses al 
lea I four oLhcrs wiLhin a few months. Some of 1hc cur · 
rent ti1les be i11g packaged for the Amiga in clud e: Ar· 
cho n. One-on-One, Seven Citic of Go ld, Skyfox and 
Starni ghL New 1itles includ e a va rieL)' o f cockp il adven· 
tur e simulati ons with graphics a nd ex ciLcmcnL 1hat ex · 
ccc ds arcade mac hine s. 

Th e programmers who a rc join ing Elec tron ic Ans to 
wo rk 0 11 1he Amiga a rc ··se r io us profess io na ls," says 
Hawkins. "They view dcve lo pm en l for th e new mach ine 
as an incred ible cha llenge . lL's a 101 more com p lex th an 
a Commodore 64 or Apple ll , bu L it has th e types o f 
fea1ures 1ha1 many prog ram me rs ha ve wan ted fur a 
long time." 

The need for recog niti o n, as we ll as 1he chall e nge o f 
wo rkin g wi1h a nc"· persona l compute r. a rc de finiLe in · 
ce nti \'es IU \\'Orkin g for Elect ron ic Ans. H oweve r. mos t 
pro!,•rammcrs who work there seem rel uctant 10 admi1 
1he)' \\'ere a11rac1ccl b}' 1he prospecL o f be ing 1rcaLcd 
like a "s Lar." lnsLCad, 1hey c iLe as 1heir ma in aurac 1ion a 
quieL Lype of p rofessional ism in wh ich 1hey can ben er 
con ce ntrat e th e ii· e fforts. 

Bi ll Budg e has been under con 1racL with Electro n ic 
Arts for two year s. He says, " th e co mpan y has good 
peop le and a visio n 1hat I shar e. Bul more im po rtant! }', 



i1 eli rnina 1es 1hc need ror me to market, se ll. pa ckage 
a nd promo 1e Ill) ' own produ ct. Th is free s me for wha t I 
do bes1-prog ramming . The type s of arrangeme m s 
Elec tronic Art s ha s with its com ract art ists also help s 
1he an i is foc us o n the r ight produc ts. It acts as a kind 
of filter for 1he creative pro cess." 

A more rece n t add it ion lO the Elec tro n ic An s' lineu p 
is J eff Brow n, a veteran App le emp lo yee who worked 
for the 32-bi t Mac into sh and Lisa perso nal co mp uters 
from th e time of th eir inc ep tio n. Brow n s igned with 
Elec 1ro nic An s because th ey were willing 10 ' 'bet o n 
peo ple: · Brow n sLOps far shon whe n it comes to bei ng 
called. or 1rea1ed . like a star. 'T m a craf tsman. and I do 
the bes , job I kno\\' ho\\' . I sought th em ou t and they 
sized me u p . Later, they offere d me a cont ra ct lO de· 
velo p a pro gram for the Am iga that will be kno\\'n as 
~!usic ~!anu scr ip1. I su ppo se the real rea so n I jo in ed 
their l earn. though , was beca use I tru s1ed them an d they 
trus 1ed me.'' 

Th e tructu re of Elect ro n ic Arts re sembles that of a 
reco rd compa ny; a pr imary goal o f the orga n ization is 
to help the a rti st make the bes t possib le pro d uc t. Deve l· 
ope rs ar e free to ca ll o n a vari ety of tech ni cal, ma rk et
ing and research p ro fessional s whe never the y are 
need ed. 

On a day·to· day bas is, the prog ram mers dea l with a 
p rod ucer, who tend s to th eir need s and a nswers th eir 
ques tio ns. Each p ro du ce r ha nd les abo ut six arti sts, re· 
po rt s Greg Riker, Elec tro n ic An s' Manage r of Technol 
og y and the man who do les ou L th e prec io us su pp ly of 
pro 1o t)•pe Amigas . 

Riker may u nd ers ta nd the re co rd bus iness a lmos t as 
well as he unde rsta nds the pr odu ction of sof tware. Be-

The Development Team. 
Back row standing: from 
left to right: Mike 
Wallace, Dan Silva, 
Eddie Dombrower, John 
MacMillan, Steve Hayes, 
Jerry Morrison, David 
Maynard; Back row 
seated, from left to right: 
Dave Boulton, Glenn 
Temury,Je.ff 

Johamzigman, Anne 
Westfall, Jon Freeman, 
Steve Shaw; Seated front: 
Bob Campbell, Greg 
Riker 

fo1·e be ing rec ru ited to work for a per sona l co mp ut er ~ 
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co mp any and movin g to Ca lifornia , Rike1· spent about 
five years t0 urin g with a band, first as a road ie and 
la1cr as an acous1 ics engine er. 

Riker ge ts exc ited when he talk s abou t the sof twar e 
1he compa ny is de velo ping. So far , scree n d ispla ys and 
the use o f the Amiga 's sound ch ip are, in Riker's view, 
ext reme ly tantali zin g. "Th e int ent of th e Ami ga's inven 
tors ," he ex plains, "was to 1·ekindl e th e same exc item enl 
th at go t peo ple into persona l comp utin g in th e first 
place. Co mm odore-Amiga has really succee ded in exc it
ing th e deve loper s we work with." Riker also says that a 
lack o f Am iga pr oto typ es may have he lped, no t hin 
de red , Electron ic Art s' deve lop ment effort s fo r th e 
Am iga and oth e r future personal computer s. Alth ough 
it wasn't until ea rly this spring that th e co mpan y began 
rece iving Am iga prototypes-bl ack boxe s th at do not 
rese mbl e th e off.whit e unit s found in 1·etail sto res 
across 1he co untr y-E lect ro nic Arts was well int o deve l
o pm e nt by the tim e the first deve loper 1·ece ived t.he 
fim Amiga prolot ype. 

Riker credit s mu ch of the ir progres s to th e de velop
men t of so methin g he call s an "a rti st's work slati on ," a 
com bination of ha rdware , soft ware and peripheral s th at 
allows 1he programmer to develop Am iga software on 
an IBM PC o r co mp a tibl e. 

Acco rdin g to Riker , the workstation co ncept was de
veloped in an effort to ge t prod ucts quickl y ont o retail
er · shel ves a nd lo ove rco me the need to have 
ex 1remel y valu abl e Amigas at th e o ffice o r home o f 
each artisl. The co ncept for the arti st's workstation , as 
well as an ex tensive libra ry of sof tware routin es de
signed to redu ce the time necessar y to produ ce graph
ics softwa re , premi ered at th e fir st meeting o f 
AUGUST, one of seve ral Electro n ic Arts' in-hou se 
Am iga arti sts user's gro up s. 

Th e re arc seve ra l vers ions of th e Electroni c Arts 
works tation. Th e ba sic unit is an IBM PC with a hard 
d isk, 640 K o f random access memory (RAM), a propri
e1ary plug-in card, speci al software , a grap hics card a nd 
a hi gh-1·eso luti on mo n itor. According to Rike1·, the sys
tems are worth between $4000 and S9000. If a p rogram· 
mer does n't already own a n artis t's work station, th e 
co mp any will suppl y him with one an d dedu ct its cos t 
from th e arti st's ad\ ·ances or ro yal ties. 

Some of the electroni c " too ls"' included with th e IBM 
PC workstat ion incl ud e compre hensive softwa re ed ito rs 
and debuggi ng tools ne cessa ry to co nvert code writte n 
for th e IBM PC' s 8088 m icro processo r in to a compa ti· 
ble la ngu age fo r th e Amiga's Motorola 68000 CPU. 

Iron ically, th e screen displa ys o f a S9000 IB!\! PC AT 
(u ed in the artist's workstat ion) have less grap hical res
olu tion t.han the wea kest mo de o f th e Amiga . 

When developmem is nearl y com plete, the produce rs 
supp ly the ir arti sts with one of the Amiga prototypes 
th at seem to be in constalll demand by Electron ic Arts 
so ftware develope rs. T he arti st.S perfo rm th e fin al 
phases of developm ent on a n /\ mi ga. 

l n the development of Amiga sof tware at Elect roni c 
Ans, it is esse nt ial tha t prod ucers and supp ort peop le 
stay in close touch with th e artists. That's why Trip 
Hawk ins pu shed his co mpan y to install a large-scale 
electronic messaging ne twork that arti sts now access 
from the ir hom es and offices using modems and th e 
works tatio ns. ··we co mmuni cate elec tron ically with our 
artis ts eve ry day," says Hawkin s. 

I o t only does the netwo rk link producers and sup
port staff to the art ists, but it a lso prov ides th e art ist 
with access to a fast-grow ing database that contai ns 
worki ng code for programs th at are already run ni ng on 
the Amiga . 

"By us ing th e networ k, artis ts ca n access a larg e so ft
ware database co ntaini ng workab le code for anim atio n. 
sound and o th er sof tware rout ines, to sec how other 
develope rs have handled sim ilar problem s. This re
duces the amou nt of tim e and agg rava tio n in develo p
ing complex so ftware," says Riker. Art ists work ing for 
Ha wkins' compan y also rout ine ly shar e in fo rmat ion at 
wee kly AUGUS T m ee tin gs . 

AUGUST User's Group 
Thi s user's grou p meets eve ry Fr ida y. Th e meetings 

p rov ide a chan ce for deve lope rs to share th e ir tr icks, 
alo ng with th e lates t versions of th eir p rogra ms. T he 
meetings a re also a good op portunit y for deve loper s to 
momentari ly duck away from th e inten se pr essur e o f 
wri tin g Amiga sof t.ware co de and play Olher people's 
games . 

Bing Gordon , EleCLronic Ans' Vice Presi de nt of :\far
keti ng, attend s most of th e meet ings. He ha s watc hed 
the co ncepti on, birth and packagi ng of a numbe r of 
Amiga program s and re ports "art ists are incredibl y ex
cited abou t wha t they can do with the Am iga. The corn- .,.. 
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bin at ion o f its ce ntral pr ocessi ng unit , custom circuits 
and grap hics capa b iliti es ope ns up a whole new era o f 
co mput er game oppo rtuniti es." 

Seated around a table , the auth o rs o f pr ogram s such 
as Hard Hat Mack, Robot Od yssey, Summ er Game s, 
Sword o f Kadash and Get Or gan ized, ar e open ly ex· 
cit ed ove r a cha nce to develop for what so me AUGUST 
membe rs ca ll " the next wave of person al computer s." 

Acc0t·d in g LO Gord on, Mike Posehn , the author of 
Ge t Or gan ized, is typi cal o f Electron ic An s' Amiga art· 
ists. Pose hn wrot e Micropro 's (the de veloper of Word· 
Star) fi1·st tex t edi to r and holds a doc torat e in co mputer 
scie nce . He is working on a program th at is known in · 
tern ally at Elec tro nic An s as "Video Co nstru ction Set." 
T he p ro gram , which Gordon th ink s will be priced well 
be low SIOO, lets Amiga owners creat e p rogram s simila r 
to ,·ideo reco rdin gs, us ing co mb inations of anim ated 
tex t and gra phi c . 

Posehn says th e pr ogr am will be used "t0 build littl e 
videos that are j ust like an imated mo vies. The program 
lets you use the Ami ga like a telev ision produ ction 

com pa ny and includ es an on-scre en di spl ay that rese m· 
bles a nd works like a remote contr o ller for a vid eo 
recorder. " 

Bob Campb e ll, auth o r of Hard Hat Mack, is workin g 
on an Amig a pro gram ca lled In stant Music. Campbell , a 
musician by tr a inin g and a vete ran progr amm er, think s 
th e Amiga co uld o pen up th e world of musi c to peo ple 
who lack ext ensive fo rm al trainin g. Acco rding to 
Cam pb ell. mu sicians using th e prog ram " won ' t ha ve 
to co mpose new rh ythmi c scales. We provid e a high 
level o f' supp o rt no t found in o ther ma chin es." 
Th e auth ors of Summer Games are also ac tively at 

work on Ami ga de ve lo pm ent for EleClron ic Art s. The y 
say, "The capa b ilities o f Apple 's Macint osh pale when 
co mp ared to the Amiga. Thi s is a p ro fessiona l <level· 
ope1 .. s envi ro nme nt. Th ere ar e 25 chann els of dir ec t 
memory access an d it sup po rts real 1/0 comm and s." 

Dave Boul to n, th e auth o r of Adve ntu re Co nstru ction 
Set, says, " If App le's so ftwar e could ha ve merg ed with 
Am iga's ha rd ware , Apple would have won th e battle 
aga ins t IBM." 

Anoth er arti st who be longs to AUGUST is work in g 
on an Ami ga version of Marble Mag ic, a tr em end ous 
arcade gam e deve lo ped origi na lly by Atari 's Co in-Op 
Division in Sunn yvale, California. An arcade ver sion o f 

thi s ga me is in the de velop e rs' ro om at Electroni c Art s' 
headqu art ers. More th an a few arti sts show up for the 
wee kly meetings a tad earl y to try and beat the ma· 
chine, wh ich has been set on free play . Go rd on joke s 
that the Am iga version of thi s game will require a " mil· 
itar y·strength j oys tick." 

Hawkin s point s ou t the re is an o ther reason for the 
AUGUST user 's group mee tings: teach ing o ld dogs new 
tri cks. ''The Amiga 's operating system is wr itt en in C, a 
high -level programming language tha t is very effi cient. 
Most pr ogrammers ar e used to writin g games in assem· 
bl y lan guage. We've used the user's groups to teach the 
pro gramm ers the C languag e," says Hawkins. T he 
Am iga and its lang uage a lso help arti sts pro vide incre· 
di b le graphic s detai l in games and o th er pro gra ms. 

J on Fr eeman , who , along with Ann e Westfa ll (author 
o f Temple of Ap shai), is writ ing the Amiga ver sion o f 
Archon, says, " In first -generat ion mac hin es, like the Ap · 
pie II and Co mmod ore 64 , we were ab le LO sugges t the 
shap e and tex tur e of fant asy charac te rs . With th e 
Amiga , we are able to show what the figures really are. 
It 's what a per sona l compute r oug ht to do ." 

Griffon s, phoenixe s and dr agons in stan tly take on de · 
tailed shape s an d hard chara cter in th e Am iga version 
o f Archon, as th e program shi fts from a board -level to a 
tac tical view. 

Ha wkin s freel y admits th at he 's more th an a little 
partial 10 some types of gam es. "I rea lly like tank s," he 
says. "O ne o f the new gam es invo lves a tank in Ant a rc· 
tica; the cockp it views will be in credi ble." 

Do es Hawkin s have any gui lt abou t adu lts p laying 
gam es? "All spec ies, including humans , play games well 
int o adu lth ood. Pla ying gam es on a comp ut er usuall y 
isn't like watching pr ime-time te levisio n , s itting back 
and veget atin g. 

"Look at ou r ga me O ne-on-O ne. It conta in s a lo t of 
information abo ut manag ing peop le and your own life, 
and it's a lot of fun to p lay. Gu ilt over games ? No t 
really. I enjo y what we do too mu ch," laugh s Hawkins. • 

Add ress all author correspondence to Ji m Forbes, c/o Amiga · 
World editorial, 80 Pine St., Peterborough, NH 03 458. 
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(My picture here) 

(My name here) 

I knew the # 1 reason small businesses use 
computers is for accounting .* And I knew 
Commodore-Amiga ™ is an ideal small-business 
personal computer because of its state-of-the-art 
performance. 

Naturally, I chose Rags to Riches™accounting software to keep my books on the 
Amiga. Because it is designed exclusively for 
small businesses like [ retailers, consultants , service businesses, professiooals , ] 

self-employed busines s people, farmers and ranchers, • 
In fact, any and all small businesses! warehouses, manufacturers. home-operated busines ses 

Already my business colleagues have made Rags to Riches a national best-seller.** 
Because the fully featured , double -entry Rags to Riches modules***- Ledger, Receivables, 
Payables- let us __ ______ ____ _____ [ track sa1es and co11ec11ons. manage vendors and cash]· 

flow, keep in instan t touch with our financial status 

0 1985 Chan g Labs 

Thanks to Amiga and Rags to Riches, my accounts , records, statements, 
and bills are handled [ faster , easier, ] • 

more accurately 

Which frees me to spend my valuable 
time doing what I do best and less time 
on paperwork! 

America's Small Business Software 

from Chang Labs 
5300 Stevens Creek Blvd. 
San Jose, CA 95129 

For the nearest Rags to Riches Amiga outlet, 
call 800-972-8800 (California 800-83 1-8080). 

*The # I software application for small busin esses is accounting, according 
to a Dun and Bradstreet survey. 

--~ to Riches ranks in the Top 10 of all accounti ng software retail sales 
nationwid e, according to latest surveys availab le in Compuier Merchandising 
Magazine . 
... Now Available: Ledger (general ledger), Receivables (accou nts receivable), 
Payables (accounts payable) . Coming Soon: Sales (sales register) 

-eommodorc-Amiga is a trademark of Commodore -Amiga, Inc. 
~~ to Riches is a trad emark of Chang Labs 
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A Talk with Trip 
Electronic Arts President Trip 
Hawk ins talks about software 
development, his company's 
goals for the futur e and where 
the A miga fits into it all. 

Trip Hawki11S fr eely admits he loves gamrs. I fr 
always has. /-If s tarted his first games compan y as 
a 12-year-old boy growing up in Southern Califor
n ia. When he moved lo Massachus etts to attn1d 

Harvard , he convinced that 1miversit y's adminis 
trators to let him combine studies in statistics and 
psychology into - you gu essed it- a ga mes 11uljor. 

After finishing at Ha rvard, Hawkins wen t back 
west and completed a Master's Degree in Bus iness 

Administration . Not long after that, he wen t lo 
work for an unknown company still struggling in 

its infancy . The com/xm y was A/Jple Computer . 
Hawkins workrd in a variety of marke ting /Josi
tions with Apple and eventually headed the mar
keting efforts for Apple 's L isa. H is work at Apple 

brought him into contact with a number of pro

grammer s-contacts that would later prove ex

tremely val uabl e. 
After almost fiv e yrars al Ap/>le, Tri/J sjJTead 

his wings and startrd his own company, Elec
tronic Arts. H eadquarter ed in San Mateo, Califor

nia, Electroni c Arts is a place where f,rogrammers 
are treated like arli.fls. It is a successful company, 
with more than a Jew well-knoum software lU>sign· 

ers under contract to develop entertainmrnt mu/ 

persona l-productivity packages for the Amiga . Bill 
Budg e (Pinball Construction Set), J on Freeman 
and Ann Westfall (Archon) are all engaged in the 

Amiga development effort. 
ElectTlmic Art s ' headquarter s is pf'Tched on a 

mountain side in the Belmont Hills . Hawki ns ' of 
fice com11l{lnds a view of San Francisco Bay. The 

panorama outside his office is as exci ting lLS the 
personal vision hr shared with AmigaWorld . 

AmigaWorld: Why do you refer to program 

mers as artists? 

Trip Hawkins: I guess it all starts with th e 
view th at the co mput e r is a new medium 
for home e ntertainm ent. The so ftwa re for 
other media is produced by arti sts, so we 
look at software d eve lo pe rs as arti sts and 
we think of ourse lves as supp orting a c1·c
ativc pro cess. 
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AW: What is Electronic Arts' mission? 

TH: We want to mak e so ftware that make s 
comp ut ers worth ow ning . We're dedi ca ted 
to fin di ng so ftwar e an ists a11d helpin g them 
to do 1heir best work . 

AW: What types of thing s will j,eople want in 
the next generation of games, st1ch as those you 
are producing fo r the Amiga? 

TH: They will be the sa me types of thing s 
that people like to read about , or watch on 
television. Peo ple arc e ith er looking for fu l
fillm en t thr o ugh fanta sy, 01· they arc loo k
ing for some new kind of ch allenge. Maybe 
the y've a lways wanted to know what it 
wo uld be like to fly an a irplan c, or maybe 
they want to know how to co ndu ct expe ri 
me nts without so mething blow ing u p in 
th e ir faces. It ca n be j ust about an ything. 
But, a maj o r ingredient in comp ut er ente r
tainme nt is giv in g the user the oppo rtunit y 
Lo be a hero. 

AW: Are you a hero to software autlwrs? 

TH: If I ca n help th em to mak e money, I 
am. In spec ific cases we have been ab le tu 
motiv a te people to go beyond th e sk ills the y 
thought th ey had. Th ey apprec iate that 
about us. A lot o f arti sts think we arc a 
fir st-class act, he lpin g them to do their best 
work. 

AW: Were the /Jeople who liRsigned the Amiga 
awa re of the p ossible long-term effects of their ma
chine on the perso11al com/mlt>r hubLStry? I'm re

ferring specifically to the user interface , the 

graphics and sound cafmb ilities. 

TH: Actu ally, I think they were the fit-sl 
co mput e r des igner s who rea lly had the 
awareness you me nt ion. All the right things 
are there. 

AW: What are the r ight thin gs? 

TH: The first thin g is hardwar e perfor 
mance. You have tu h ave a fas t processor 
that is capa ble of executing com pi led code . 
We ha ve been held ba ck in th e past by the 
limit a tions o f eigh t-bit pro cesso rs, which are 
inca pable of handling instruct ion s of the 
necessary complex ity and ca n on ly ad dr ess 

64K of memor y. On eight-bit ma ch ines, to 

produce a good pie ce of programm ing, you 
have to work in asse mbl y language. Thi s is 
a spe cific ski ll that some peo ple have. hut a 
lot of peop le who have the artisti c ab ili1y to 

co me up wit.h great ideas don't have that 
skill. Th erefo re , th ere arc some limitation s 
on the kinds of produ cts we can make for 
co mputers using eig ht -bit ce 11tral pro cess i11g 
unit s. 

The Amiga, howcvn. has a fas t, pow erf ul 
ce ntral pr ocess ing unit. With th e i\miga, we 
have been able Lo provide ou r art ists with 
deve lo per 's works tat ions th a t have the ri ght 
co mbina tion of hardw are and sof twar e 1ools 
to develop sup erb proi-,'Tams. 

AW: Is the Amiga user going to be differen t from 

other personal compu ter users? 

TH: Yes and no. Many of the people who 
current ly own per so nal co mputer s and have 
ca ught the co mputin g bug will walll LO up 
grade tO the Amiga. I would es tim ate that as 
man y as 20 o r 30 percelll of exist in g pe1·
so nal co mputer owners will pur cha se th e 
i\miga. We went to a Commo dore users' 
group a few month s ago and found 1ha1 
most o f the peo ple at th e meetin g wanted 
Lo buy i\m igas. 

AW: Wlwt types of Amiga f1rogra11LS can thP ron 

sumer look for from Electroni c Arts? 

TH: Some of o ur products for th e Am iga 
will be improved vers ion s of our ex isting 
ga mes and produ ct ivity so ftware pa ckage s. 
But we arc a lso de ve lop in g a numb er o f 
new heroic adventure games for th e ma 
chine. Most of our packa ges will he avail
ab le befo re the encl of the year . 

Beca use the i\miga has in cre dib le so und 
and graph ics, users will find games 1hat 
ha ve the feel of being mu ch more like rea l 
life. T hey will be able to imm erse them
se lves in the fantas y. Thi s is an imp ortalll 
aspect of e nt erta inm ent software. 

What this industry needs mor e than any
thing is this kind of exci tement. l1's been 
lackin g in man y games. 



AW: ls there any reason to feel guilt about /1lay· 
ing games with a personal computer? 

TH: I've always found iL im eres tin g Lhat 
adu lts fee l gu ilLy ab o ut playing games. 
Ever yone nee ds le isur e Lime LO relax. Pla y· 
ing game s and using an imera cLive medium 
like sof twa 1·e happ ens to be o ne of th e 
more redeem ing form s o f perso nal com
puter usage. It 's a form of menta l exerc ise 
and a lea rning pr ocess. 

AW: Given your perspective on the use of f1er· 
so11al computers as an entertainment medium, 

how do ) 'OU manage the employees and artist s at 
Electronic Ar ts? 

TH: T he firs t th ing we rea lly bel ieve in is 
qu ality. Bu ilding the best so ftware is no L 
on ly a goo d bu sin ess sLraLegy- i1's rea lly a 
he ll o f a lot of fun. We take a lo t o f p ride 
in what we do . Ach ieve me m is also very im
p ortalll to us. We recruit o ur peop le with 
these two values in mind . Teamwo rk is an
o th er tJ1ing we rea lly focus o n he re . Organ i· 
za tional hie ra rch y doesn' t mean a damn 
thin g at Electroni c Arts. Having a goo d 
se nse o f hum or he lps if you'r e worki ng 
here. Our softwa re reflec ts o ur va lues. 

AW: What are your future goals for Electronic 
Art s? 

TH: The thing that I find exc itin g abo u L 
co mpu ter Lech nology is Lhat it is no L stable ; 
it has no l se nl ed do wn yeL We wam LO be 
th e firsl to figu re oul how to use new tech
ni cal brea kthro ughs like the Amiga to ma ke 
beu er so ftware. I think it is inev iLab le th at 
so meda y h ome and per so nal co mpuLing is 
go ing LO be something tha L eve ryone bene · 
fits fro m. Right now it's so methin g that 
Yupp ies-peop le with m oney- benefit 
from. It 's at a very early stage . T he sa me 
p lace th aL light bulb s occ up ied in T ho mas 
Edi so n's d ay. But some da y soo n we will be 
ab le to do someth ing with co mput ers that 
will rea lly affe ct our lives in an ex tr eme ly 
pos itive way. 

T ri/1 I lawkin s, Presi· 
dent , Electronic Art s 
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vas 

The Amiga computer is an impressive graphics tool, 
but it is still just another computer until it's put into 
the hands of an artist. Digital Canvas is designed to 
be a showplace for Amiga artists. For this premiere is
sue, we convinced Jack Haeger, Director of Amiga's 
Art and Graphics Department, to do some showing 
off for us. 

J ack is or iginally from Chicago, Illinois, where he 
spent two yea rs at Northern Illin ois Univers ity before 
go ing on to ge t h is BFA degree in painting from The 
Schoo l o f the Art Instit ute of Ch icago. While atte ndin g 
SAIC, he did some free lance illu strating for Chicago 
and Playbuy magazines. T hro ugh Playbuy, he found ou t 
abo ut a Chicago-based company called William s Elec
tronics, that was looking for a compu ter artist. Even 
though he had no expe rience with comp ute rs, Jack 
took a job there working on video a1cade games. Hi s 
first arcade game project, Sin istar, was ranked nu mber 
one in the nation for three straig ht months. He 
late r worked on Star Rider, Williams' first lase r disk 
arcade game. 

Insp ired by the personnel and the machine's prom
ise, J ack took a chance in 1983 and moved to Cal iforni a 
to work at Am iga, which, at the time, was only a small 
star t-up company. He has been ther e ever since_ 

About hi s own work, Jack says "Up to thi s point, a lo t 
of comp uter _graph ics has been qualified as goo d simpl y 
because it was done on a comp uter, but that isn't 
eno ugh. In my mind, it mu st first sta nd o n it's own as 
grap hic art and seco ndaril y as work done on a com
puter. You can't just be in love with the media for its 
own sake. The images must fulfil! the fundamenta l cri 
ter ia of good design an d aesthetics_ A sense of hum or is 
also imp orta nt. I think that the com puter is an ex
treme ly dynam ic too l for creat ing and manipulating 
graphic art, and the imp act that the comput er will have 
on the grap hic wor ld is go ing to be tremendous." 

Take a look at some of J ack's work , and you'll see ju st 
what an art ist can do with the right too ls. • 
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Sounds Like 
A miga 's sound f eatures can make you a 
composer or conductor- even if you've 
never pl ayed a note. 

Voices, oc taves, wavefor ms, sampled sound s, voice 
synLhesizers, ph onemes , attack, decay, sustain , release , 
cm ·elope s, rin g modulation , saw-tooth, seq uen cers, 
MIDI, etc. T hese are the ele ment s of comput e r mu sic, 
sound s a nd speec h. If you recog nize a nd und erstand 
these term s, then the Amiga is the man ifes tati on of a n 
audio dr ea m. If you <um't unde rstand them, take heart . 
Th ere are doze ns of music, sound an d speec h expe rt s 
out there who have fallen in love wilh the Amiga. 
Th e e peo ple are go ing to make the Am iga sing for 
you, pla}' for you , talk to you. 

It is so metime s hard to believe mu sic and mathema · 
ties are close ly tied toge Lher, but Lhere are people who 
feel the rh ythm s of equati ons, a nd th ere are people 
who calc ulate screa ming guit ar riff s down to N decim al 
pla ces. So me Bach pie ces are so malh ematical in de sign 
tha t Bach only wro te o ne or two part s o f a five-pa rt 
harm ony, exp ectin g the per form er of the piece to work 
out the re lat ionship s, steps and synchr o nizati ons for 
him self. At Lhe o the r ex tr eme, there have bee n comput · 
erized mu sica l performan ces based up on the stru ctur e 
of D A mo lecules. So what does all this have to do 
wilh the Amiga? 

When you think of art ificial int elligence, ima ges o f 
computers taking over the world pop int o mind ; or if 
you are a b it more reali stic, perhaps "ex pert system s" 
and busine ss deci sion-making app licat ions seem more 
likely to you . O ne co mpan y, called Cherr y Lane , is 
using speec h-recognition techn iques deve loped at Car· 
neg ie·Mellon Un iversity by Roger Dannenberg. The y 
are using these techniqu es in Cher ry Lane' s lates t 
music so ftware project , called Harmo ny, for the 
Amiga. 

Harmon y is the nam e of a comput er ized accom pani· 
ment progr am that is pu shin g the limit s of the corn· 
put cr/mu sic rela tions hip . It 's an int e lligent program 
that plays along with you. That do esn't sound all that 

fan tast ic on Lhe surface, bu t check the wordi ng of that 
last sen tence . The com pu ter plays along with you, wt 
vice versa. The pr ogra m "l istens " to wha t you are doing 
and adju sts itse lf in rea l time. It 's as though you are 
pla ying the lead an d ano ther mus ician is acco mp anying 
you on another instrument. If you slow down , it slo ws 
down. If you miss a note or two, it doesn 't j ust kee p 
chugging away bli ndl y (or, in thi s instan ce, deafly); it 
adju sts itself to whate ver you are doing and tri es to 

anti cipa te your nex t move . It follows, rather than leads. 
The com pany is using Harmo ny as a jumping off 

point , ralher than as the u lt imate package. Combi ned 
with a scheduled MIDI interfa ce, Harmony can be 
linked to top ·of·the ·lin e synth esizer s, keyboa rd s and 
ano ther o f Cherr y Lane' s ex isting pr odu cts, the Pit ch 
Rid er, wh ich lets you play an instrum ent int o a 
microp hone. 

So eve n though Lhe Amiga can do a goo d to great job 
of imita ting a flute , eith er thro ugh true compu tized 
synth es is or so und samplin g (more on that later), with 
the Pitch Rider , Harm ony and a MIDI int e rface, you 
will be ab le to pla y a real flut e an d the computer will 
follow along. Some tim e in the no t-too -d ista nt future 
(can we hope ver y nea r to the Amiga's laun ch date ?), 
you will be able to pla y musi c into the computer , have 
the sof twar e writ e the musi ca l score for you , go back 
and edit the score , an d then, as you pla y di fferent 
pan s, have the comp uter pla y along with you. 

Cher ry Lan e is wor kin g on sam pled sound softwa1·e, 
which will me a n the abi lity to take a sou nd , an y sound , 
digiti ze it and then turn it into an instrume nt that can 
be played back. For example, you will be able to record 
the sound o f a bo ttle be ing bro ken , and then, after 
some software ch icane ry, pla y a bro ken -bottle -pian o , let· 
t ing the compu ter adjust the p itch of ea ch "note." 
Whe n you tou ch the middl e C key on your keyboa rd , 
the res ult will be the sound of a bott le b rea king in mid · 
d ie C; when you touch the G sharp key, the bo ttle will 
b reak in a love ly G shar p. 

These are not just the dream s of a music fana t ic; 
these are thi ngs that we should a ll be see ing wilh in 
mon ths! Whom are they designin g for? Th e profe s· 
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Cherry Lane Technologies & 
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Join Together in 

HARMONY 
We are proud to announce the arrival of Harmany, the first of a new generation of Cherry Lane 

software developed for the Amiga. You can now take full advantage of the unique music and graph· 
ics capabilities of this powerful computer. 

Harmany is the ultimate in music accompaniment. The four internal voices of the Amiga, as well 
as all 16 MIDI Channels will follow your lead. Every nuance of your performance will be followed 
brilliantly. You can accomplishAcceleraruw and Ritardaruw at will. Even if you jump ahead or behind 
in the score, Harmany will keep pace. 

Harmony features: 
• Fu ll Score Graphics with repeat points 

and scro ll bars. 
• MIDI Implementation of MIDI In , 

Out, and Thru. 
• Real time accompaniment to follow 

your performance. 
• Recording of your own accompan iments. 
• Singers and horn players can use 

the Pitchrider 2000 and take 
advantage of Harmany. 

Optional equipment includes: 
• Full size 49 note keyboard. 
• Extensive library of pre-recorded 

arrangements. 

Welcome Harmany. 
The first part of an integrated music 
composition and performance system 
for the Amiga 
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~ sio nal mu sician , certa inl y. Wit h th e MIDI int erfa ce (a 
state-of-the-an, high -end mu sic p rod uct) and th e abi lity 
to use the Amiga as a sequen ce co ntroll er during on · 
stage performanc es, peo ple in the mu sic industr y are 
alread y drooling at the potent ial of the Am iga. But 
mu sic is a co mput er la nguage that everyo ne can enjoy. 
And the p rograms th at Cherr y Lan e is working on can 
be use d by th e novice as well as th e pro . 

Other pe op le ar e working on mu sic fo r th e Amiga, 
and the first mu sic mo st pe o ple will he ar will co me 
from Commodore 's Musicraft. Th e Musicraft program , 
to be release d in October , ha s featur es that can tune up 
a tin ear , ed it out mistakes and act as a serious too l for 
th e dabbler and th e dedi cated mu sician a like. 

The computer plays 
along with you, not vice 
versa. The program 
listens to what you are 
doing and adjusts itself 
in real time. 

Musicraft will featur e a sequ ence r, synth esizer and 
keyboard. ( ow. if someon e can onl y think of a new 
word to differentiate be tween a typewr iter or compu ter 
keyboard and a p iano -type keybo ard , it will make the 
jo b o f writin g ab out keyboards a lo t easier.) Th e 
sequ encer section of th e pr ogra m will let you wri te and 
edit your mu sic usin g the mou se or keyboa rd . (In thi s 
case, " keyboa rd" ma y mean eith er type, beca use Musi· 
craf t will acce pt inpu t from a co mput er or piano key· 
boa rd p lugge d in to o ne of th e pon s.) You will be ab le 
to writ e four -part piece s with a range of six octaves, in 
twelve keys (mu sical keys like th e key o f D o r th e key of 
G, not the D o r G keys on th e key board ) and vari able 
time sign ature s (if you rea lly want to play so methin g in 
Y,,.th time, th e Am iga ca n easily acco mm odate you), 
assign diff ere nt instrum e nt s to diff erent voices and 
even change intrum ent s in the middl e of a so ng. The 
ou tpu t is, o f co ur se, in stereo. There are so many edit · 
ing co mmand s th at Mu sicra ft might be co nsidered a 
mu sical no te processor (as op pose d to a word 
pr ocesso r). 

In the librar y o f instrum ent s (well ove r a doze n at th e 
tim e of thi s writin g, and l expec t man y more by the 
Amiga's re lease dat e), there a1·e a handful o f samp led 
sounds (ment io ned above), and if you have never heard 
th e Amiga in action, th en be pr e pared for a pleasant 
sur prise. The Amiga doe sn' t sound like an elec troni c 
orga n trying to so und like an elec troni c pi ano. Wh en 
you ask th e Ami ga to sound like a vio lin , it sound s like 

a vio lin. ju st listen .. . well, any way, go listen to on e and 
he ar what I mea n . 

Of co ur se, if you don't like th e instru men t selec tion 
includ ed with Musicraft , the re is th e synthe sizer sec tio n 
o f the program , where you can de sign your own sounds 
o r use sound s from the libr ary and mod ify th em to 
you r hea rt 's co nt ent. You ca n alter th e envelope , 
timbre , volume , attac k. de cay, e tc., and whe n you ge t a 
so und you like, save it to di sk with the o th er instru · 
me nt s and bu ild you r own Amiga orc hestr a. The re is 
probably a finit e numb er of poss ible instrum ent s and 
so und s that you can cre ate with th e synth esizer , but it 
would be safe to say that th e Am iga can create more 
so und s than th e hu man ear can di stin gu ish (litera lly 
tho usand s, if you want to get pi cky). 

Put th ese feature s toge th er with the Amiga keyboard 
and you ha ve a so phi sticat ed mu sical inst rument unlik e 
any you have ever heard. Musicraft , as me nti oned , can 
be pl ayed with a pi ano keybo ard a uached , or you ca n 
" type" th e no tes using th e Amiga keyboard . You ca n 
redefine the co mput er keys to suit your fan cy or your 
fing e rs (ver y han dy if, like me, your finger s aren' t as 
mu sically incl in ed as you would like th em to be) . Ju st 
re defin e the keys so that out -of'.key tone s ju st ar e n't 
poss ible, so th at your fumblin g fin gers co uldn ' t hit a 
wro ng note even if th ey want ed to. You ca n play along 
with your own compo sitions o r load in one of the 
pi eces in th e score libr ary on the di sk (each with its 
own keyboa rd layout ), an d play along with perhap s a 
great er co mp ose r. 

Th ere are th ousa nd s of ot her thin gs to talk about , 
including speech. Wit h th e Amiga's built -in speec h 
capabiliti es, using a ph oneme-base d system, you will be 
ab le to make th e Amiga talk in either a m ale or female 
vo ice. You will be ab le to ent er text strin gs in Basic and 
have th e Amig a rec ite th e Ge tt ysburg Addre ss, or your 
sister 's addre ss. It is alm ost ce rtain that software co mp a· 
ni es will have th e Amiga read you the in stru ctions for 
ope ratin g a p rogram, or give you audit o ry prompt s. 
Th e advam age of p honemes, wh ich simpl y me ans pho · 
netic sound s (e.g., Uh Mee Guh for Amiga ), is that th e 
vocab ulary is unli m ited . "With a b it of fiddlin g you 
should be ab le to make the Am iga speak with a Fren ch 
acce nt , or eve n spe ak French , if you wish . Lik e the 
mu sic fea tur es, th e voice synth es izer will be able to do 
mor e tha n your average co mputer . 

Thi s was not meant to be a co mprehen sive discussio n 
deta ilin g all th e fea tur es o f Mu sicraft and th e programs 
from Cherr y Lane; it was meant to be a qui ck loo k into 
so me of the thing s that are being clone fo r th e Am iga. 
Th ere will be many ot he r art icles cov ering sound , 
music and speec h in upco ming issues of AmigaWorld. We 
have o nly tried to give you th e opening bar s o f a 

symphon y. 
Wh e n I asked th e peo pl e a t Cherr y Lane why th ey 

were so excit ed about workin g on th e Amiga , th ey said 
that with th e bu ilt-in sound and graphic s and th e MIDI 
int erfa cing ca pabil ity, th ey are co nvinced th at th e 
Am iga will be "th e ul timat e mu sic machin e." Ta da ! • 

GSW 

Addre ss all au th or co rr espond ence to Guy Wri ght , c/o 
AmigaWorld ed itorial , 80 Pi ne St., Pe terb oroug h , NH 
03458 . 
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A Peek at the 68000 
By Br ian Epstein 

The Amiga and Motorola's 68000 chip mark the 
be~nning of a new era in microprocessing. What will 
this mean for Amiga users? Here's a look at the recent 
past and a peek at the future. 

So what's th e bi g deal about th e 68000? ls it th e chip 
it's made out lO be-the s ilico n wund erkind o f the 
earl y 1980s? Does it mark th e e nd o f th e eight-bi t era , 
fo reshado" ·ing the demise of o ld fri end like th e 6502, 
the Z-80 and 6809? If you"re an o ld-time r of th e eig ht 
bit world , you m ight not like to hear th at not o nl y does 
the 68000 mark the end of tha t era, but in all likeli
hood , it herald s th e beg inn ing of the 32-bit era. 

Farewell to the 6502 
Com modo re' s de cision lO p lace a 68000 und er th e 

hood of th e Amiga was base d o n its powe r, 16-b it arc hi 
tectur e an d the ab und ance o f softwar e alread y in exis
tence for it (in cludin g fast com pi lers and hi gh -leve l 
languages). 

T he design of th e chi p lend itsel f well lO uch thi ngs 
as compi le r . In fact, cert ai n mac hin e-code in tru ctions 
avai lable lO th e 6 OOO arc on ly included fo r th e specific 
pm pose of helpin g co mpil ers. In stru ct ions with na mes 
such as Link and Unlink allow a prog ram to be com
pil ed from hi gh-level sou rce code to lo \\·-level ma chin e 
code with less ha ssle for the co m pile r itse lf. T he pro
gram s ge nerated thi s way will exec ute eas ier and faster 
th an if th ey were p rodu ced by an eight -bit ancesto r. If 
not h ing else. thi s is the kind of th ing th at "'i ll in flu ence 
software writer s in th eir dec isio n whethe r or no t to 

wri te for the Amiga. 
So. no t onl y will the Amiga be p rogram mab le at th e 

old-fashi oned mach ine-code leve l. but also with For tra n, 
Cobo l o r C co mpil e rs-w hatever suit s you be sl. Assu m
ing th e wr ite r of a co mp ile r knew what he \\'as do in g 
with th e 68000' s instru ct ion set, th e final code ge ner· 
ated sho uld exec ut e with very liul c O\'erh ead o r sac r i
fice in qu a lity of resu ltant co de. T h is make s it a fa ir bet 

th at, of the ea rl y p rodu cts that start app eari ng for the 
Am iga, something like a C co mpil er (curr en tly in 
vogu e) will be amo ng the fir st lO be offe red. In fact, th e 
archit ec tur e of th e 68000 det erm ines. as mu ch as th e 
capab ilities of the Amiga, th e kin ds o f software too ls 
th at will appear for Co m modo re's newes t micro . 

T he o ld ban d o f ch ips like th e 808 0, the 6502 and 
even th e pr edecessor o f th e 68000 itse lf- th e 6800-
ar e now doo med fo r for ever and a da y. Of co ur se, 
eve ryone suspec ted th eir da ys were nu mbe red as soo n 
as th e first 16-bit chip s came ro llin g o ff the prod uction 
lin e, bu t som ehow th e 68000 ha s bee n th e fin a l co ffin 
mas te r, firm ly ha mm erin g in tho se last nail s. The new 
mach ine de mon strates Co mm odore's rea lizat ion of th at 
facl. T he Amiga and the 68000 toge th er mark th e en try 
o f home microco mputin g in to th e era of 16-bi t micro
proce sing powe r. Thi s is a long ove rdu e e ntr y (as 
16-bit micro p rocess o rs hav e bee n ava ilabl e for a coupl e 
o f years no w), bu t o ne that will p robab ly lead , in th e 
long ,·un. to 32-bit powe r as mi cro compu ters beco me 
more like ma in frames. 

A Littl e Hi story 
It's int e res tin g to no te th at Motoro la (th e man ufa c

tu rer o f th e 6800 0, or MC6800 0, as its off icial nom en
cla w re s1rictly spec ifies) was in at th e start and encl of 
the e ight -bit ga me. It started with the 6800 way ba ck in 
197-1 in an at1emp t LO imp rove upon th e onl y ex istin g 
eight-b it micro proce sor unit (mpu ) at that time - Int el's 
8008. T he 6800 was surpassed pr etty qui ckly as o th e,· 
ma nufac wr e rs j o ined the fra y. l\lot0ro la, no t to be en
tir e ly ou tdo ne by th e co mp eti tion, intr odu ced a sup e r
se t of th e 6800- th e 6809-i n I ~)78. Desp ite no t be ing 
the mo s1 success fu l ch ip of th e e ight -bit era (th at acco 
lade goes to the Z-80). th e 6809 was probab ly th e most 
powerful of th e eight -bit ch ip s. T he one thin g th at 
co uld po ssibly have bee n improved up on was its speed; 
i1s power and in tru ction set (th at is, th e in stru ct ion s 
ava ilab le to a mach ine-code pro grammer ) were ce r- Ill 
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• 1ai11ly the 111os1 po1,Trfu l of a ny e igh t-bit chi p a nd prob 
abh \\'ill 11l'1·n i>l' surpa sse d. 

T here' s 110 longer a ny rea~t)ll \\'hy a chip manufa c
ll1rer " ·oulcl " ·anl l<> del'l>tC any tim e . mone r o r produ c
tion e ffon im o fu n herin g th e ca use of e ight -bit 
ll'ch11olog y. So. in all likeli hoo d. th e 6809 "'ill re ign 
,u JHt'llll' a, far as quali ty goes. \\'hc reas the Z-80 \\'ill 
claim supr e macy in she e r n umb ers. 

:'llotoro la. \\' ith its rec ord of a lmo st sta rtin g a nd fin · 
ishi ng th e e igh t-bit stak es . and d espite no t be ing the 
mo st success ful reg ard ing tota l nu mber of chip s so ld. 
,ee ms to be de tenni ncd to assur e it success in th e 
I fi-bit fie ld a 11d bC)'Ond. Th e 6809 demo nstr a ted a "'i s
dom a nd care in d es ign that hadn't be en para lleled in 
other e ight -bit chi ps: th a t same \\'isdo m and auemion 10 

de tail was broug ht to bear \\'he n the )' wo rked o ut what 
" ·as go ing to be an1ila bl e in the 68000 (whi ch was 
finall y introdu ce d in 1979 ). 

Fast and exciting graph
ics software, including 
3-D image manipula
tion, is certain to reach 
the Amiga market. 

r,.,1ow rola was also man eno ugh to real ize that the 
tec hn o logy of e ight -bit chip s co uldn' t s impl )' be 
ex pec ted to d isappear Ol'ern ight , so th e (j8000 \\'as el'e n 
mad e al'a ilab le in a n e ight -bit version- th e fi8008. Thi s 
works as an e ight -bit chi p. b ut it uses th e 6800(J's pow
erful in stru cti o n set and a rchit ec tur e . Nm o nl y that. bu 1 
th e 68000 and a ll its siblin gs (which incl ud e the (i80 I O 
and 680 20) ca n aciu all )' use some o f th e pow erfu l sup · 
pon chip s that were designed for th e 6800. Th is 6800 -
famil y of chip s \\'as. of co ur se, o rigi na lly intended to 

prol'ide perip heral support o n an e ight-bit bu s. Th ese 
chi ps. \\'hi ch arc by now full y tri ed a nd tes ted in 1hc 
real wo rld o f mi croco mputer periphe rals . ca n till be 
utiliz ed b)' ma nu facwrcrs who \\ ' ,trll lO use 1hc (i8000 
ra th er than the 6800. Thi s is thank s to a cleve r ha rd · 
1,·arc trick or two. includin g spe cia l signal s a nd pin s o n 
th e 68000 chip to a llow easy int e rfa cin g lo th ese e ight· 
bit dev ices . 

So. 1101\· so me of th e pow e r of th e 68000 bec ome s 
appar e nt. :sim on l)' is ii a mi cro proce sso r with a hi ghl )' 
de velo ped instru ction se t. and no t o nl y can it supp o rt 
co mpiled lan gua ge . but it also ca n supp ort a set of 
hard\\lare add-o n chi ps that ha ve be en success full y 
1cs 1ed ~nd in the marke tpla ce for yea rs. T hu . the 
<i8000 be co mes pa n of a sc 1 o f bu ildin g b loc ks tha t 

ca n have a comp uter and suppo n in g so ftware up 
and runn ing in a mu ch sho n cr time 1ha11 woul d have 
bee n the cas e with th e eig ht-bit wonde r, of th e past. 

Four Flavors 
.·\s prc1 ·iou I)· ment io ned. the 68000 co mes in diff er

ent fl.t,·or -fou r lO be exact. The 68008 is ~imp l)· a 
!i8000 th at ta lks 10 its mcrno rr m ·cr an eig ht -b it bm. 
j u . I like any "ar chaic" e ight -bi t rnpu. Th is is ac h ieve d a1 
a small p rice to speed , beca use memory is o n ly read at 
half the "w idth" of th e 68000 . T he 680 10 is a slightl y 
en ha nced 68000. It ha · a cou pl e of ext ra opcodes th at 
enabl e it to dea l with mu lt i-use r env iro n rrn:ms . and ii 
ca n ru n sligh t!)' faster. The 68020 is 1he big d add)' of 
them all. :S.:01 0 111)' docs ii h,ll'C th e capa bili ties of th e 
680 10. but it ta lks to memor)' ol'er a 3'.!-bit bus . 1hu. 
g i1·ing it twic e the bandw idth o f the 68000 . T h i. ex· 
pl ai ns the clai m 1ha1 1he (i8000 he1·alds th e beg inn ing 
of th e 32-h ii era: I.ca m to use the 68000 a nd you will 
auto maticall y be able 10 use the 68020: you will hav e 
leap t fro m e ight to '.l2 bit s in a sin gle bou nd. 

Graphics Processing 
In its r ich instruc tion set. the 68000 allows tra nsfe rs 

of da ta to be mad e to and fro betw ee n reg iste r, in s ide 
the chip and memo ry o ut sid e; o r. reg i. 1er 10 regi, ter 
a nd el'en me mo ry 10 mcmo rr. Th e abilit y lO tr ansfer 
da ta in so man y d ive rse modes beco me s cs pcc ial l)' im
portant in a graphi cs-oriented mach ine uch as th e 
Ami ga. 

Gra phi c. p ro cess ing in m icro · ha s ;rlwa)'S been a 
pro blem in th e past bec au se a grap hi cs ima ge i, always 
rep rese nt ed by lots and lo ts of b its in me mor y. Lois of 
bits ine1·itabl y add up to lots of by tes. so manipu lat ion 
of an image trans la tes into man ip ula tio n of many br tes 
in memory. Th is is \\'here th e 68000's clata-ha 11dling ca
pabi lit ies provide ,o me i11credi ble power. :S.:0 1 0111> can 
it ha nd le dat a in byte-size e ight -bi t chunk s. bu 1 it can 
dea l with \\'Ords of 16 b its in len gth o r Jo ng \\'orcls o f :12 
b its. The fact th at ii ca n swa llow 32 b its in a single gulp 
mean s th at in o ne s ing le instruct ion . th e 68000 can flex 
four times mo re m uscle th an th e eq ui va lent i11s1nrc1io11 
o n an eight-bi t mi crop rocessor. And tha t's not ta king 
im o ac co unt a faster ove ra ll speed . 

To stay ab rea st of (an d. at th e moment. ahead o f) 
th eir compet ition. Co mmodore had linlc cho ice 0 1he1· 
than to go with a 16-b ii device to suppo rt fas t co lo r 
graph ics . As o th er manufa c tur e rs (who shal l re111ain 
name less) also pi cked th e 68000 for the ver y sa me rea· 
so ns, Co mm odore see ms to have been p receded by 
thei r indu stry peers as fa r as m akin g the wises t deci
s io n . And as th ere are alr ead y man y im pl em cn1a1io ns 
o f graphics so f'lware written for the G8000 , an ybo d y 
who has the se libra ries avai lab le to th em is spar ed 
so me of the dev e lop men t headac he s in achiev ing the 
bes t from th e machine . 

Some of th is software is ce rtain to reach th e Ami ga 
mar ket. so \\'e can be assured of the early appeara 11cc 
of o me fast and excitin g graphi cs soft wa re for the 
mach ine . This will no dou b t inclu de 3-D image manipu· 
latio n, as we ll as pi ctlll"e pro cess ing via a vid eo in pu t. 

W ith in 12 month s. man y Ami ga owne rs will no t on ly 
be sto r ing famil )' da ta o n thei r m io ·oco 111pu1ers . but 
they'll also be sto ri11g th e famil y ph o to archil'e . T his 



means being ahlc 1<> dra w a co n vinc ing mu s1ache 0 11 
ro u r 11101her-i11-la w. as ,,,e ll a~ re iou chin g mor e imp n r· 
1a n1 phoi og raph s or video image s. 

T he whol e sce nario or image p roce ssing is sudd enl y 
go ing 10 become available to the hobb yist. Prev io usly. 
image pro cess ing 011 a n :ali~t ic level \\'as s impl y 1101 
access ible due 10 II H: lack or power · or eigh 1-b i1 pro ces
so rs. Now . wi1h a li11lc: i11genu i1y. hobb yisis arc like ly 10 
he in sp ired lO produ ce some rea l wm·ks or an. T he im· 
ag e p ro<:essi11g invo ll'ed won' t be mud1 easier be ca use 
or 1hc (i8000. bu1 ii will be fast and imp1·ess ive eno ugh 
10 he \\'orlh whil e. (Wa1ch o ut for a p rogramm er na med 
l'a11l l.11111s: he did srnne prl'llY fan q , graphics on e ight · 
bi1 machine~. l le· 11 ha ve a field clay with th e Amiga. ) 

A Workhorse 
Thi s is all made po ssib le thank s to tha t 16-bi t work· 

hor~e. 1he (i8000. Wi1hou1 ge ttin g too te chn ical. let me 
jus1 poi111 ou 1 1ha1 ii ha s 17 int er nal regis 1e rs. O f these, 
I:, arc u~cd 011 a regular basis. A nd r m not talk ing 16 
bib no\\ ·-e ach reg is1er is 32 bit s lo ng. T hi s mean s 1he 
68000 ca n hold a graphi cs image of 15 x 32, or -180 
bits. This 15-reg ister· s worth of ima ge ca n be zapp ed 
into or o ul of video me mor y in a startlin g 7.5 mi l
lio111hs of a seco nd . Thi s gives yo u a good id ea of whr 
i1's the closes ! 1hin g yet to a ma inframe pro cesso r in a 
micro chip. 

The 68000 . because of thi s po\\'e r and accep tan ce 
within the i11dus1ry. rep rese nt s stabi lity and a new 
beg innin g wi1h in 1he mi cro comp urcr ind ustry tha 1 was 
o nly hin 1cd al wirh th e Z-80. Co mmo do re couldn't hav e 
chose n better. If. as an e igh t-bit programmer, you·ve 
bee n puuin g off yo ur entr y int o 16-b it proc essi ng , the 
:\miga represents yo ur big chan ce. If the on ly rh ing you 
acquire is a working knowledge of the 68000. you"ll be 
scr for a l leas! 1hc nex t five years in the mi croco mpur cr 
business as a who le. You·ll not o n ly be up an d runn ing 
with expe ri ence in a 16-bit e1wironment , but you ' ll a lso 
be read) ' fo r 32 bits. As th e price of th e 68020 co me s 
dow n. it will fina lly cau e eve n 16 bi ts 10 go th e way o f 
e igh t bi 1s. And it doe sn't ta ke a grea t tr c rch o f the 
imagina1ion w sec that the pri ce of microproce sso rs 
makes 1his a ccna int y. 

Facts and Figures 
If yo u're in1crcs tcd in a co upl e of facts a nd figures 

abou1 1hc 68000. you·11 be inte,·estcd to kn ow rha t it 
ca n access 16 megaby 1cs o f memor y. Compare this in 
cvery da )' lan gua ge with th e 6502. which drove the PET. 
the VIC-20 and the Co mmodo re 64. W hereas the 6502 
co uld address 6:i.536 bytes of memor)', the 68000 can 
addr ess I U.777.2 16! Th is is eno ugh to nm the average 
, pr ca clshcc t. claiaba se and \\'Ord pro cess ing file all a1 
1hc sa me 1imc. wi1h so me room 10 spa re. l 1's also the 
. ame addre ss ing range that is ava ilable o n a mea sly 
I BI\! ~70! 

.Jus1 in case own in g an Am iga make s )' OU fee l Loo 
~mu g. 1hough. lei me tell yo u 1ha 1 the 68020 can access 
four gigaby 1cs of memo ry. 1 ow lei me sec . .. 1ha1's two 
multiplied by it ' elf 32 time s. The bau e1·ies in my ca lcu· 
lawr are due for replacement soo n. l think I' ll let you 
work ou t th e final figu,·e your self. • 
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Manx Aztec C68k/Am 
The C for the Amiga 

Manx Software 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 Software 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 DEVELOPMENT 
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, professionai 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 
librarian, 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
perfonnance. Each system is upgradable. 

Prices: 
Manx Aztec C68k/Am·c . .. ......... . .. . $499 
Manx Aztec C68k/Am-d . . .... . .. . ...... $299 
Manx Aztec C68k/Am-p ..... . . . . . .. . .. . $199 
Manx Aztec MS-DOS to C68k/Am Cross ... $500 

To order or for infonnation call 1-800-221-0440, 
1-800-TEC 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. ann 
Commodore 64/128. 

A miga\\ 'or/d 79 
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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: 

ABasiC ™ 
ISO Pascal 

Cambridge Lisp TM 

Macro Assembler 
Linker 

UNIX™ and MSDOS ™ cross development systems. 

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

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

rl~T~COMCO 
SOFTWARE FOR THE 68000 

Derek Budge 
20 I Hoffman Avenue, Monterey 

California 93940 USA 
Telephone: (408) 375 5012 

David Sykes 
26 Portland Square, Bristol BS2 8RZ 

ENGLAND 
Telephone: (0 272) 428781 

Arm"J, Amlj!aDOS. ABa<,C, UNIX. M DOS ore 1raJrm.1tbofCommoJmc·.Anu1,'1 Inc., A1T Bdl Lal,,., and M,crosofr Corp. rcspec11"dl' 



The Amiga as a 
Teaching Tool 
By Guy Wright 

With its versatility, speed and power, the 
A miga will enhance and enliven the 
learning process for a new generation of 
students-and not just in the classroom. 

If you read the pro· 1 

about the future of personal utin~A:Jt r-::;, 
will notice that the trends indicate people 
will be playing fewer games and devoting 
more time to business, personal productivity, 
"expert" systems and educational applica
tions. It can be argued that the Amiga com
puter is ideal for each of these applications, 
and some of the other articles in this issue of 
AmigaWorld have explored the ways that the 
computer can be used in these areas. This ar
ticle will focus on education, pointing out 
some traditional-and some not-so-tradi
tional-ways that the Amiga will be used as a 
teaching tool. 

A migal>\0r/d 8 1 
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When most people hear the term "ed ucation al so ft· 
ware." they think of a fir st-grader sittin g in front o f a 
schoo l comput er solving simpl e arithm etic probl ems or 
guessing the nam es of state cap itals. They think of drill 
and practice, for the most part , and when you loo k at 
the major ity of the edu cational so ftware out ther e for 
the vari ous comput er systems, drill and pra ctice is what 
you find. There are some compan ies producing ed uca
tional sof tware o f a more int eresting nature , and a few 
comp anies are marketing some very good progr ams, 
but most o f the software in thi s genre is less than 
impres s ive. Childr en in scho ols lea rn more by tr ying to 
break into the pr ograms so they ca n cheat than they do 
by runnin g the program s and follow ing in stru ctions. 

Th ere are a numb er o f reaso ns why the educationa l 
software in existence toda y is so weak. A prim ary rea · 
son is that educational sof tware is no t as profit ab le for 
a manu factu rer as business or ent ert a inment software. 
O ne sof tware developer a nd distr ibut or sa id that he 
had dro pp ed hi s entire line of educationa l software 
because the home market was too small , and selling to 
school systems was a nightmare . As he put it, "Sch oo l 
systems are probab ly the worst sof tware pirate s out 
there. The y usuall y only bu y one pr ogra m and then 
copy it for eac h comput er lab, then the tea chers mak e 
copies a nd the stud ents make copie s, and befor e long , 
there are dozen s of copie s of the program floating 
aroun d. While all this is happ ening , I am waitin g for 
the schoo l boa rd' s a pprov al o f the or igin al check. It 's 
like se lling them a driv er's ed film . You kn ow that it is 
go ing to be shown over a nd over and ove r again for 
year s to come , but you onl y get paid for one cop y." 

Software comp anies mak e their profits on volum e 
sa les, and schoo ls are no toriously money conscious 
when it comes to new ideas. Most computer depa rt· 
me nts spend the little money they have on hard ware 
rath er than on software. 

Another rea son why good educationa l software is 
lacking is that the peo ple writing the software are using 
old met hods with a new techn ology. Few software deve l· 
opers have made use of the int eract ive capabiliti es o f 
the computer . Typing tut o r programs are the maj or 
exception to thi s; tJ1ey are an exa mple of how the co rn· 
puter ca n be used to teac h a valuabl e skill mor e effec· 
tively than a teacher in a classroom (especia lly if the 
pr ogram is done well). 

The Future 
So, edu ca tion al sof tware is in a dreadfu l state . What 

do es thi s have to do with the Am iga comp uter? Th e 
Am iga should encour age advan ceme nt of edu cational 
sof tware art in ways that o ther co mput ers cann ot. Th e 
Am iga will put powerful computing , ease of use and 
feature s found in no other perso nal computer in to the 
hand s of no t on ly software companies, but also thou· 
sands of users . Many will now have the tool s to develop 
sop histica ted software of their own without ha ving to 
learn assemb ly language to get th e spee d and special 
e ffects they want Th e Amiga from Co mmod ore shou ld 

chan ge the way that we think abou t educ ation al soft · 
ware . Co mbin ed with some of the newe r techno logi cal 
br eakthrou ghs, such as CD-ROMs. all the pred ictions 
about the futur e ma y not be as b leak as drill and prac · 
tice, dri ll and pr actice, drill and pr actice. 

Why is tJ1e Amiga go ing to be an y diffe1·ent from any 
other computer in in fluencing the way computer s are used 
for learnin g? The Amiga's fea tur es arc go ing to lend them
selves to software chang es in all areas . Th e Amiga Cser 
Interface is go ing to make using any progra m eas ier and 
mor e "se lf-documenting.' ' As far as I know, there are very 
few people who think tJiat software ought to be harder , 
rather than eas ier, to learn how to use. and as one other 
famous comput er has shown, the mou se and menu system 
can be much mo1·e efficien t tJ1an bangin g away at a key· 
boa rd. So, learning how to use software will be easier- for 
busin ess, home and ed ucational purp oses. The mouse and 
menu system of ge ttin g infor mation into the Amig a will be 
much eas ier for childr en and adults who have not yet 
learned to type. 

Sights and Sounds 
It is easy to see how the soun d a nd graphic s capabili· 

ties o f the Amiga ca n be used to enh ance eve n the most 
tedious p rogra ms, taking a simp le tun e p layed as a 
reward a few steps further. With the MIDI int er face and 
some of the inn ovati ve sof tware that is co ming out for 
musi c and sound, the Amig a is an idea l computer for 
teach ing mu sic in univ ers ities , high schoo ls or any 
o ther grade level. From the fundam e nta ls o f mu sic the· 
o ry and sco rin g to sight read ing and band pra ctice. T he 
Amiga will be a valuable teac her for anyone who always 
want ed to lea rn how to play a mu sical in strument , but 
for one reaso n or another, didn 't wish to hire a privat e 
tutor or take lesso ns. T he advan ces in co mpu ter/mu sic 
int erfacing do not lim it the ins trum ents to keyboard s 
or synth esizers, e ith er. Audi o input dev ices now let you 
pla y a lmost any in strum ent in to the Amiga , from gui · 
tars to flute s. The mu sic and sound capabilitie s of the 
Amiga , as crea tive tools , will also influ ence film, video 
and even drama depa rtm ents . 

T he gra phi cs capab ilities of the Amig a will no t o nly 
bri ght en a stand ard di spl ay, but with easy and fast ani · 
mation , a student can see result s in rea l time. High res
olu tion and multipl e co lo1·s will give more meanin g to 
imag es, leaving block-graphi cs pi ctur es far behind . 
Learn ing me chanical dr awing will no t be a lifelong 
car ee r. 

Animated , high-reso lution co lor repre sentati ons of 
machin ery, tool s, circuit s or most anythin g, combined 
with mouse-driven sof tware, should cut hours o ff tr a in· 
ing time , which mean s that bu sine sses and manu factur · 
ing plants will be look ing for a new kind of edu ca tional 
software. It is easy to imagin e a lin e o f busine ss train · 
ing sof tware with titl es like "H ow to Organize a Meet· 
ing ," "H ow to Use a Spreads hee t," "H ow to Writ e a 
Business Letter ," '' How to Compile a Profit an d Loss 
Statement ,'' "How to Plan a Marke tin g Cam paign.' ' etc. 
Ju st about anyth ing that is ta ught in a bu siness schoo l 
could be brough t to the Amiga in one form or ano ther, 
and with so man y opp o rtunitie s for sellin g to busine ss, 
it won't be long befo re so ftware comp a nies start tO 

an noun ce "busin ess ed ucation" so ftware . 



T he built -in, software -dri ve n speec h syn thesis capabil
ities of th e Amiga are idea l for teac hin g language s and 
re ading . Ther e ha ve been pr ograms tha t have tr ied to 
use spe ech synthesi s as a key LO learning , bu t th eir 
adva nce has be en hamp ered by th e ex tra cos ts in volved 
with hardwar e ad d-on synth es izers or unint e lligibl e sof t
ware-d riven synth es izers th at try to make the co mput er 
do somethin g that it wasn' t de signed to do. T he Am iga 
was des igned to re pr oduce an extre me ly wide range of 
sou nd s and human voices; it's not child 's pla y, but it's 
eas ily within the machin e's capab iliti es. 

New Technology 
T hese thing s are on ly th e start . CD-ROM (Co mp act 

Disk-Read O nl y Memory) is a techn o log ical advance 
th at will no doubt find its way to th e Ami ga. At a 
re cent electronics show, spectators were treated to a 
demo nstr ation of a CD-ROM player that co ntain ed an 
entir e encyclope di a on one nearl y in destructib le co m
pa ct di sk. No one has to exp lain the edu ca tiona l value 
of an encyclopedi a, but imag in e an encycloped ia, with 
pi ctu res, fitting inside a 5V." diskette jacke t, which ca n 
be accessed in moment s. Com bin e thi s with a sof tware 
"co ur se" designed to lead you th ro ugh a seri es o f the 
encyclopedia 's ent ries in a log ical ord er and you have a 
teac hi ng too l like no othe r. 

CD-ROM leads to oth er teac hin g too ls th at the Am iga 
not only supp orts , bu t enco ur ages- int eract ive video 
and simul ations with a new leve l of real ism. Th e first 
interact ive videos were pr ese nted to th e publi c in the 
form o f vide o arcade games. One of the fir st was a 
gr aphi cs cart oo n adventur e whe re th e playe r could co n 
tro l the ac tion to varying degrees. The syste m worked 
by using th e rap id video access of a laser d isk pl ayer. 
Var ious sc1·eens were animated and reco rd ed on th e 
laser d isk, and depe nd ing up on what the p layer 
selec ted , th e so ftware co nt ro lling th e game would jump 
to that section of th e di sk in a seco nd or two. There 
was still a very noti ceab le de lay between act ion and di s
p lay of the results , bu t it was effec tive enoug h for one 
m,tjor car ma nufactu rer to use the system not to slash 
dr ago ns, bu t to tra in assembly lin e workers, using a 
pro gra m where thi s dela y was no t criti cal. On a lase r 
di sk, the y put rea l video imag es of auto parts in every 
imag inab le configu ra tion. The so ftware was des igned to 
tr ain th e e mpl oyee no t on ly how to do thin gs co rr ect ly, 
but also to show them what woul d hap pe n if they d id 
thin gs inco rrec tly. 

The costs invo lved in makin g your own lase r di sk are 
still proh ibiti ve, but the Am iga, with gen-loc kin g hard 
ware , will be lase r-di sk compa tible r ight out o f th e box. 
Whe n read/wr ite or write-once lase r techn o logy ar rives 
(an d thi s is on ly month s, not yea rs, away), int era ctive 
video will be in the hand s of everyone ownin g an 
Amiga compu ter. A progra m th at teac hes users about 
the Renai ssance art ists will brin g up vide o ima ges of 
the ir paint ings, highli ght brush stro kes or import a nt 
featu res, then bou nce aro und the video d isk an d qui z 
you about eac h o ne, le ttin g you go backward o r for
ward , zoo m in, stud y or j ust bro wse thro ugh th e paint 
ings at will. 

At th e heart of the Am iga is a very pow erful 68000 
chi p th at can pe rform co mpl ex mat hematica l opera 
tio ns bette r th an almost any o th er pe rsonal computer. 

With its mu lt i-taskin g abilitie s a nd a hard di sk, th e 
Amiga will be an idea l com put e r for setting up a schoo l 
LAN (Loca l Area Networ k). For th e ser ious e ngineerin g. 
ph ysics or math ema tics student , the Amiga will be inva lu
ab le, regard less o f the commercia l sof tware available . 
Co mput er scie nce student s? Th ey won 't need an y 
co nvincing. 

Th e Bes t for Last 

re. 
If n · t ing else, educational sof twar e will be co me 

more and more so phi sticated as time goes on, a nd it 
will have to run on whatever compu ter is current and 
capa ble. Th e Amiga is, without doubt , capa ble of han 
dlin g whate ver a programm er ca n come up with , and it 
is a sur e bet th at th e Am iga will be around for a long, 
long tim e. 

T he conc ep t of sof tware in edu catio n is not ju st a 
child do ing number probl ems on a com put er in a class
room- it is an office wor ker polishin g hi s skill s, an 
assem bly-line worker lea rnin g how to ope rat e a new 
machi ne, an art de partm ent o ffer in g "co mput er pa int
in g" cou rses, a bu sinessper son lea rnin g a few new 
tr icks of th e tra de, a gra d stud en t learn ing about the 
universe, a mu sician learnin g a new instrument , a tr av
eler learn ing a new language , a juni or-hi gh studen t 
learn ing how to type and a journali st learning th e capi 
tals o f th e state s. 

GSW 

Address all author correspondence to G11y Wright, c/o 
AmigaWor ld editorial, 80 Pine St., Peterborough, N H 03458. 
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Circle 32 on Reader Serv,ce card. 

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

MAKE YOUR 
IMAGES 

SUITABLE FOK 
REPRODUCTION 

NEW PROCESS 
DIGITAL COLOK SEPARATION™ 

Color Images direct from your disk 
to Printing Color Separator! 

Forget th e poor quality from computer printers . 
Forget the distortions created by photographing the 
screen. Digital process creates Pixel Perfect 'M images 

for print reproduction . 

: : Image~~! 1307 5 . Mary Ave. 
Suit e 209 

Sun nyva le, CA 94 087 

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

for manuals and ads. 408 720 -9994 

/\mlg,1 I:, a lr11dcma 1k of Commodore . IUM re I:, ;1 t ro1dt:mark of IUM. Ap1,1c t'laci nl o:,h h II lrndcmark or 1\p p lc Co111p11tc1:,, Dig ilal Co lor Separation ;,nd l' l~cl l·'c rh:c t il rc 1rndcmark!, of lma gcSet Corp . 

Circle 33 on Reader Service card . 
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The AMIGA From Commodore 
Now Available At The 64 STORE 

8·1 Pm11iere 1985 

CPU-Motorola 68000 ( 16/32 bit) 
256K RAM. expandable to 5 I 2K 
External expansion up to 8 MB 
192K ROM 
3 CUS1DM CHIPS 

BUILT·IN DISK DRIVE-3 X" 
880K 

COL.OR VIDEO 
DISPLAV-RGB . Composite or Coler TV 

4,096 colors available 
Highest resolution-640 x 400 

TWO·BUTlON MOUSE 

KEYBOARD-89 keys 
Numeric pad 

THE64 AKERS MILL SQUARE 2969C Cobb Parkway 
STORE Atlanta, Georgia 30339 (404) 952-6625 



A few minutes 
and a few 

keystrokes. 
That's all it 

takes to tum 
your personal 
computer into 

a persona l 
print shop. 

Your originali ty 
sh ines through. 

The starter k it 
of colored 

pinfee d paper 
and ma tching 

envelopes makes 
it even easier. 

Tire Print Shop 
au toma tically 

designs & prints 
cards, stationery, 
fly ers & banners . 

If yo u can 
imagin e it, 

yo u can make it! 

COMING SOON! 

THE PRINT SHOP. 
The perfect way to express yourself 

with your new Am~a: 

~ 
Broderbund® 

Amiga is a register ed lradema rk of Commodore-Amign . For m orv informa tion about Br0derbm1d and ou r products , wri te to us at: 
17 Paul Dr ive, Sn11 Rafael, Califom ia 94903 -2101 or call (415 } 4 79·11 70 . C l 98 4, 1985 Br,d erbu 11d Sof1wa re, l11c. 

Circle 20 on Reader Service card . 

Everybody's 
creative with 
The Print Shop. 
The program 
guides you along, 
step·~¥·ste1;, 
even rf you ve 
never touched a 
compu ter before. 

Everyth ing 
you need is in 
t ire program: 
typefaces, 
bord er designs, 
background 
pattems and 
dozens of 
pictures and 
sy mbols to suit 
every purpose 
and occasion. 

Think what 
you'd like to say, 
then put it into 
print witlr 
Tire Print Shop! 



Help Key 

. Help Key is a feature that will seek to pro
vide answers to those questions about the 
Amiga computer that new users or other inter
ested computerists are most likely to ask. The 
answers will be forthcoming, at least initially, 
from members of the staff that developed this 
n_ew computer. ~ob Peck, Director of Descrip
tive and Graphic Arts at Commodore-Amiga, 
answered the questions in this first installment. 
If you have questions about the Amiga that you 
don't find covered here or in other articles in 
AmigaWorld, send them in to AmigaWorld 
editorial, 80 Pine St., Peterborough, NH 
034 58, and we'll do our best to give you satis
factory answers. 

Q: How can the Amiga be described 
in broad general terms? 
A: The Amiga personal com
puter is a hi gh -perfor m ance , 
low-cost system , with adva nced 
grap hics and soun d feature s. 
We call it the world's fir st per· 
so nal sup erm icro. T hat's a 
str ong statem ent , but it 's sub· 
sta nti ated by the Amiga 's 
ca pabiliti es. 

Q: How many people were centrally in· 
volved with the development of the 
Amiga? 
A: The co re o f the deve lopme nt 
staff co nsisted of abou t 25 to 30 
peo ple , workin g for near ly two 
years. 

Q: What central processing unit was 
chosen for the Amiga? 
A: Th e 7.8 MHz Motoro la 
68000-one of the most efficie nt 
and powerful CPUs that ex ist for 
micro computer s, and one parti cu· 
larly suited for grap hi c-inte nsive 
ap plications. 
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Q: Please describe the Amiga's mem· 
ory capacity. Can users add external 
RAM ? 
A: The re are 256K of int erna l 
RAM, and use rs ca n add on an· 
othe r 256K , using a clip -in car· 
tridge , bringing the to tal 
p resen tly poss ible to 5 12K, 
within a co nti guo us address 
space of 16 megaby tes. Addi· 
t ional externa l expa nsio n be· 
yond 5 l 2K, up to 8 megabytes, 
is possib le, and out side ve nd ors 
are currently work ing on ex· 
pan ded memor y multi fu nctio n 
cards. Th ere are l 92K of ROM , 
con tainin g a rea l-tim e, mu lti· 
taskin g ope rat ing syste m with 
sound, grap hi cs and animati on· 
support ro utin es. 

Q: The Amiga has a built-in disk drive. 
Whal are the details about this device? 
A: It is a built -in, 3%-in ch dou· 
ble-s ided , double-de nsity dri ve. 
The disks are 80-track, form at· 
ted as 11 secto rs per tr ack, with 
512 bytes pe r secto r, giv in g a 
tota l of 880K bytes per dis k. 

By Swain Pratt 

Q: Can other disk drives be con· 
nected to the A miga? 
A: Yes; there is pro vision for 
co nn ec tin g up to three addi · 
tiona l dri ves, whi ch may be 
doub le-sided , us ing e ither 3~
or 5V,-inch flopp ies. 

Q: ls it possible to connect with a 
hard-disk unit? 
A: Th e hardware and software fea· 
tur es of th e Amiga fu lly supp ort 
hard disk a nd tape back-up unit s. 

Q: Please describe the A miga 's key· 
board. Will it be possible to connect 
a non·A miga keyboard? 
A: T he keyboar d is deta che d, 
with 89 keys, ca lculator pad , 
function and curso r keys. T he 
in fo rmation abo ut the keyboa rd 
output for eac h o f the key· 
stro kes is pro vided, and if some 
othe r manufa ctu re r want ed to 
produce a more enhanced key· 
boar d with all the Am iga func· 
tion s on it, I think we would 
certain ly p rovi de all the details 
necessary for such a con nection. 
As far as I am awa re, howev er, 
th ere is no non·A miga keyboa rd 
in th e wor ks for this mac hi ne. 

Q: Can JOU use a cassette recorder to 
save and load programs? 
A: No , thi s is not a capa bility of 
the Am iga. You can , of course , use 
a cassette recorder for recording 
the soun ds an Amiga makes. 

Q· What about compatibility of var· 
ious modems with the Amiga? 
A: Any standard RS-232 modem 
should work with th e mac h ine. 
There will be informa tion in 
the manua l that will indicate 
wh ich pin of the Ser ial port is 
appropr iate. We know for cer · 

tain th at the Commodo1 ·e· 
Amiga, Hayes SmartModem and 
Tecma r 2400 -baud modem will 
work . In any case, th e wiring 
connections will a pp ear in the 
back of the ma nual. 

Q: How M JOU connect the Amiga to 
a stereo system? 
A: On the bac k of the machine 
are two ports-audio jacks-for 
outpu t to the left a nd right 
ste reo chan nels from four spe
cial-pu rpose au di o channels. 

Q: Can I hook the A miga up to a 
video tape recorder? 
A: The output of the Am iga is 
compat ib le with TSC (Na
tional Televiso n Stan dard Con· 
ven tion) sig nals, wh ich means it 
sho u ld be pe rfectly at hom e 
with your standard video re· 
co rder. There are ports for si· 
multaneous :--!TSC com posite 
video and for analog or di gital 
RTV output. In addi tion to 
these connec tions, the system 
ca n be ex pan ded to incl ude a 
VC R or camera in terfa ce. Th e 
system is also ca pable o f syn· 
chron izing with an external 
video sour ce a nd rep lacing th e 
system background co lor with 
th e external image. Thi s allows 
for the development of fu lly-in· 
tegrated video images with corn· 
pu ter·generated grap hi cs. Laser· 
di sk input is acce pted in th e 
same man ner . T his indica tes , 
for exa mp le, tha t you shou ld be 
able to con nect you r Amiga in 
series with your vide otape or 
you r camera and use the co m· 
puter in combinat ion with these 
accessor ies. 

.... 



Introducing 

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

Aegis Development, Inc. brin gs 
creat ivit y to yo ur fin gerti ps! Use 
Amiga Draw to create accurate and 
de tailed dr awings of anythin g your 
mind can imagine and then transfer 
th ose images to plott ers, printers , and 
oth er output dev ices. Amig a Draw 
was designed specifically for the Amiga 
and takes adva ntage of all the uni que 
and powerful graphics capabiliti es that 
make thi s co mput er so specia l. You 
can wor k on seve ral dr awings at the 
same tim e using diffe rent windows. 
You may zoom in on an image, or 
ope n a new wind ow to observe de tail 
whil e keepin g th e overa ll view o f th e 
dr awing. Acc uracy for the dr awing is 
within + I -2,000,000,000 points! Flex
ible? Sur e! Mark an image and sto re it 
- or delete it, sca le it , ro tate it , wha t
ever! Amiga Dr aw puts you in charge. 

Amiga Draw also suppo rt s layer-
c1rc1e 12 on Reader Service card. 

ing of a dra wing- You may break up 
a d rawing into various componen ts 
allowi ng all or selected pi eces o f th e 
laye rs to appea r . A house plan can be 
br oken int o electrical, plumbin g, and 
structur al layers. Th e layers can appea r 
in d iffe rent co lors , ove rri ding t he 
co lors of th e ind ividu al graphic ele
me nts . 

Mouse, Keyboard, or Tablet inp ut 
with pull dow n menu s is pr ovided. 
Amiga Draw allows you to set the 
physical scale for the output device, 
and create scaled drawings for arch itec
tur e, engineerin g, and chart s. Plo tt ing 
can occ ur in backgroun d mode allow 
ing you to keep wo rkin g on anothe r 
d rawing. Plott ers from HP , Epso n , 
Co mr ex, and o thers are supp orted. 

Mistakes? Accidental deletion can 
be reversed using the UNDO funct ion. 
Expan d your creativity by passing your 

Amiga Draw image int o a paint 
syste m to add flare and so lid image 
fills. 

So, if yo u'r e ser ious abou t your 
Co mm odo re co mpute r , don 't yo u 
thin k you owe it to yours elf to get the 
mos t out of it? W ith Amiga Draw , 
your investment can last a lifetime! 

P.S. Do n 't let your fr ien ds use 
Amiga Draw - you'll neve r get you r 
comp uter back if you do! 

For the deale r nea rest you , call 
l-2 13-306-0 735 

Aegis Developme nt, Inc. 
22 10 Wilsh ire Blvd. Suite 277 
Sant a Mo nica, CA 90 403 
Am11tJ l)n w b :a n aJcmuk u( Ac,;tl) Dcvdupmcnl 
Am11e11 u a craJcnurl. 1,.1( Com rm.1,kuc Cvmpulrr 

Er«m ·~ • naJr mirk of Epw,n Am<'ri<a 



.... 
Q: What languages are built into the 
Amiga-or planned for the fu ture? 
A: A versio n of Basic is bund led 
with the mach ine. Othe r Ian· 
guages that will work with the 
Amiga are Logo , Pasca l, C and 
Assemb ler. 

Q: ls the Amig a compatible with a ,iy 
other comput er 's hardwar e or 
software? 
A: At the moment , the ma chin e 
is uniqu e. I ca n' t go im o the de · 
tails he re, but we are exa mining 
issues o f co mpatibilit y with cer· 
tain o ther leve ls o f software and 
ce rtain o th er types of o peratin g 
systems. At thi s po int , however, 
the Am iga run s the custom op · 
eratin g syste m and will do so 
for the fore see ab le futur e. 

Q: What sort of RS·232 output does 
the Amig a have? 
A: You can set it up for j ust 
about anythin g you mig ht want. 
The conn ec tions are speci fied 
on the back . We will have a 
"p refe re nces too l" tha t will 
come up und er ou r Workb ench 
prog ra m th at will allow you to 

pr ope rly con figure your Ser ial 
port for pr in ters. We can sup · 
port up to I 9,200 baud as far as 
the tran smission is concc rn ecl, 
a nd poten tially even higher 
th an th at, if necessa ry. 3 1,500 
baud is, l think , the top , bu t 
I 9,200 is the max imu m stan· 
darcl o ne migh t consider . 

Q: Whal ports are available 011 the 
Am iga for connecting peripherals? 
A: Th ere's a full y-progra mm able 
Se rial port that will allow, as 
I've mentioned , baud rate s up 
to over 3 1,000; a para llel po rt . 
also fully programm ab le, that's 
norma lly configured for Ce n· 
iro nies pa rallel print er ou tput , 
bu t that also can be used as a 
h igh·speed para llel input port ; 
two reco nfi gur able con tro ller 
ports for co nn ecting a mouse, 
j oysticks. light pen , dig itizer tab · 
let or padd les; an expa nsion 
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port with full access to the 
68000 bus for ad din g such ac· 
cesso ri es as RAM an d ad d itiona l 
flopp y or hard· di sk dri ves; and 
then the ports for compos ite 
video , a second flopp y·disk 
port , RGB an d audi o ou tput. 

Q: The Amiga's graphics capabilit ies 
are reputed to be extraordinary. 
What are the details about these 
great graphics? 
A: The reaso n for the trul y fin e 
grap hics is tha t we have th ree 
custom VLSI cir cuit s to p rov ide 
the gra phic s- and sound- whil e 
still allow ing the main pr oces· 
sor to run at full spee d most of 
the time . Thi s specia l·purp ose 
hardw are gives you the follow· 
ing feature s. 

Th e Amiga produ ces bit · 
pla ne·generat ed, high ·reso luti on 
graph ics, typ ica lly pr oducin g a 
320 x 200 non·in terlaced di s· 
play, or 320 x 400 interla ced, in 
32 colo rs, and a 640 x 200 or 
640 x 400 di sp lay in 16 co lors. A 
speci al Low·reso lu tion mode is 
also avai lab le that a llows you to 
have 4,096 co lors on·scree n 
simul tane ously. 

This custom hardware also in · 
elud es a custom-di splay co·pro· 
cesso r that permit s changes to 
any of the system's special·pur· 
po se reg isters in synchro niza· 
tion with th e mo veme nt o f th e 
video beam. T his allows specia l 
effec ts such as mid -scree n 
changes to the co lor pa lette, 
splitting the screen int o mult i· 
pie ho rizonta l slices, each hav· 
ing diffe rent video re soluti ons. 
The co·pr ocessor ca n tri gger 
man y tim es per screen , bo th at 
the beg in nin g of lines and du r· 
ing the blan kin g int erval. T he 
co·proc essor itse lf can d irectly 
affec t all the reg isters o f the 
specia l·purp ose hardw are, thu s 
free ing the 68000 for o ther gen · 
era l·pu rpo se computin g tasks. 

The spe cial·purpo se hardware 
emb od ies 32 co lor reg isters, 
eac h of which co nt ains a l 2·b it 
numb er tha t is sp lit int o four 
b its of red, four o f green and 
four of blue int ensity in form a· 

tion . This allows the system 
4,096 d iffere nt choices o f co lor 
for eac h reg ister. Although an 
RGB monitor pro vides the best 
available out put for the system 
grap hics, the TSC signa l has 
bee n carefu lly de signed to pro · 
vide maxim um NT SC compati · 
bility. The signal ma y be 
video tape d or fed to a stand ard 
co mp os ite video monitor. 

As for sp rite s, we have eight 
reusable 16-bit·wide spr ites, with 
up to 15 co l or cho ices per 
spri te-pixe l eleme nt when 
sprite s are paired , o r up to four 
cho ices per p ixe l ele ment whe n 
sprit es are used indiv idu ally. 
Th e backgro und on which the 
sprite s move ind epen dentl y is 
ca lled the pla ying field , and the 
spri tes can be di spla yed either 
ove r or und er thi s background. 
The spr ite is a low·reso lu tion , 
16-pixe l·wide object that is an 
arb itr ary number o f lines tall. 

After producin g th e last line 
of the sprit e on the screen , a 
spr ite pro cessor ma y be used to 
p rodu ce yet anot her sp ri te im · 
age elsewhere o n the screen. 
Thu s, you ca n create man y, 
man y sma ll sprit es by simpl y 
re using the sprit e proce ssor as 
appropr iate. 

The system hardware also 
pro vides dyna mica lly contr olla· 
bl e int er·object priorit y. Thi s 
mea ns that the syste m ca n con· 
tr o l video pri orit y betwee n the 
sprit e obj ect a nd th e back· 
gro und on the playing field . 
You can determine which obje ct 
ap pea rs on to p at any given 
tim e, as well as sensing co lli· 
sions be tween objec ts or be · 
tween the obj ect and the 
p laying field. 

There is also a custom bit ·blit · 
ter for high-spee d dat a move 
ment , ada pt ab le to b it·pl aying 
an ima tion. T he blitt er is de · 
signed to efficie ntl y rece ive data 
fro m up to thre e source s, co rn· 
b ine the data in one of 256 dif· 
fere nt ways and o pti ona lly sto re 
the desi gn data in a destina tion 
area . The b it·b litte r has a spe · 
cia l mode in which it can d raw 
pa ttern ed lin es in to a rectangu · 
larly o rgan ized memory reg ion 
at a spe ed o f abou t one million 
dots per seco nd. 

Q: How can users get a detailed de· 
scriptio11 of the inner workings of 
the Amiga? Will a hardwar e man· 
ual be available? 
A: Th e hard ware man ual will be 
ava ilable at or close to the re· 
lease date o f the ma chin e. The 
same informat ion that has bee n 
d istr ibut ed to our deve lo pers 
will for the most part be avai l· 
able to users. T his inclu des a 
hardware manu al a nd a descr ip · 
tion of the ope rat ing system's 
ROM Kern al routin e. 

Q: Is it possible to damage the 
Amiga by typing in anyth ing incor· 
rectly, by tuming things 011 or off in. 
the wrong sequence or by plugging 
in peripherals with the power on.? 
A: No , you ca n' t damag e the 
Ami ga by typing er rors o r by 
switchin g thing s on or o ff in the 
wro ng sequen ce. It is acce pt ab le 
to plu g in joys ticks, a mouse o r 
o ther peripheral s with the 
powe r on , but we adv ise th at 
you pla y it safe by plu gging in 
perip herals with the powe r o ff. 
It 's a good pr act ice. 

Q: How often is it advisable to clean 
the disk drive? And how is it best done? 
A: What eve r is generally reco m· 
mend ed as clean ing int ervals
maybe once a mo nth, unle ss 
there is very heav y usage. Ge t a 
goo d di sk·clea ni ng kit for a 3~· 
inch dr ive. 

Q: Is ii safe lo lake the disks 
through X-ray machines in airports? 
A: Yes. 

Addre ss all auth o r co rr espo n· 
dence to Swai n Pra tt , c/o 
A111igaWorld ed ito ri al, 80 Pine St., 
Peterboroug h, NH 03458. 



From Activision:: 
The Next Generation In Home Computer Software. 

For new product infonnation call 1-800-633-4263. In California call 415-940-6044 /5 (weekdays). 

ACT IV I SION Circle 25 on Reader Service card . 

HOME COMPUTER SOFTWARE 



Release 
Program Description Developer Publisher Date 

A miga Assembler Developm ent too ls, inclu d ing macro Metaco mco Com modo re· Launch* 
asse mb ler, link age edit o r and overlay Ami ga 
edit or for th e softwar e communit y 

Amiga LISP Progra mmin g language s Meta co mco .. Co mmod ore· Laun ch 
A miga Pascal Amiga 

Graphicraft Entr y level, but powerful paint Island Graphic s Co mm odore· Laun ch 
pr ogram, giving user co ntrol over Amig a 
Ami ga' s gr aphi cs capabiliti es 

Paintcraft Pr o fess ional leve l gra phi cs and Island Graphic s Co mm odore· O ct. '85 
art pro du ctio n progr am Ami ga 

Chartcraft Powe rful bu siness graphi cs pa ckage Island Graphic s Co mmod ore· O ct. '85 
for chart s and graphs. Pro du ces 3·D, Amig a 
shaded, exp loded and ex pand ed 
gra ph s, plu s a vari ety o f spec ial effects 
for bus 'nes 

Videocraft Island Graphic s Co mmod ore· 
Ami ga 

Textcraft Powe rful entr y leve l wo rd proc essor Arkt ro nics Laun ch 
str ess ing ease o f use, o n·scree n 
doc um ent atio n and temp lates for 
bu siness lette rs, memos, etc. 

Musicraft E ntr y leve l pr ogra m featuring the Everyware Co mm odo re· Oct. '85 
Amiga's ad vanced sound systems and Ami ga 
capa biliti es 

Amiga" ' 68000 C language compil er for Lattice Com modo re· Laun ch 
Amiga software developm ent in C, Am iga 
a langu age popular beca use 
of its power and por tabilit y 

General Ledger Sma ll business pro grams from the Chang Co mm odo re· Oc t. '85 
Accts Receivable po pular Rags to Rich es seri es, Labor atori es Ami ga 

• Accts Payable fea turin g o n·scree n docum entation , a . Sales comm on co mm and set and the abi lity 
to swap da ta betwee n pr ogram s 

Amiga TLC Logo Enh anced adaptati on for the Amig a T he Lisp Co. Co mm odore · O ct. '85 
o f the TLC.Logo pro gra mming Ami ga 
language for edu cation al appl icat ions 

Telecraft Easy to use but sophi stica ted So ftware 66 Co mmod o re· Oct. '85 
communi ca tions an d ter min al Ami ga 
emul at ion pac kage 

Amiga Harmony Pr ofess ional sound synth es is and Cherr y Lane Co mm odore· Sept. '85 
mu sic pro gram from a lea din g mu sic Techn olog ies Ami ga 
p ubli sher 
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Program 

Flight Simulator 

SynCalc 

Mutant 

Enable 

Enable/Write 

Enable/Cale 

Enable/DB 

Descriptio n 

State-of.the-art flight simulat ion 
program using the Am iga's advanced 
gra phi cs an imation and sound 

Sop histica ted and multi -featur ed 
spreadsheet program; da ta compatibl e 
with VisiCalc 

Str ategy arcade game • 
H ighly acclaimed seco nd -generation 
int egra ted package with word 
pr ocessor, spreadshee t, database, 
te leco mmuni ca tion s and grap hics 

Adv'anced da tabase pr ogram for 
w ofessi ona l uses; a modu le of the 

ab le package 

Developer 

Bru ce Artwick 

Synap se/Bor land 

Synap se 

The Software 
Group 

R elease 
Publisher Date 

Co mm odore· Jan. '86 
Amiga 

Commo dore· Nov. '85 
Amiga 

Commodore · Launch 
Am iga/ 
Softwar e Group 

Co mmodore · O ct. '85 
Amiga/Software 
Group 

Commodo re· Nov. '85 
Am iga/Softwa re 
Gro up 

'""""=~·~--- --- ..... ~-- ---- ..... -- . . - - ---· 
,. -. ·';:·· , ~ . _· · · · . BUNDLED 'WITH THE AMICA ' 
I .t.. JI. • - - '---~ - - J 

AmigaDOS Opera ting system Comm odore - Commodore· Launch 
Amiga Ami ga 

Tutorial Text and graphics program Mindscape Com mod ore· Launch 
int rodu cing featur es of the Amiga Amiga 

ABasiC Power ful basic programm ing Microsoft Co mm odore · Lau nch 
language with advance d feature s, Ami ga 
such as mul tiple wind ows for 
ed itin g an d deb ugging 

Amig ascope Rollin g demo program featurin g the Electronic Arts Commodore · Laun ch 
grap h ics capab ilities of the Amiga Amiga 

Speechcraft Speech program with user-definab le Sof tvoice Commodo re- Laun ch 
parame ters (male-female voices, etc .) Amiga 
allowing unlim ited tex t·to·speec h 
convers ion 

*Schedu led for release on or before th e Amiga 's launc h date. 

Am igall brld 9 / 
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Do you have what 
it takes? 
Are you good erwugh? 
Can you put your 
thoughts into words 
that sing? 

' We are looking for the 
best, the very best, and for 
the most part, nothing but 
the best articles for publica
tion in AmigaWorld. Articles 
that would make your mother 
proud. Articles about the 
Amiga, of course. What it can 
do, where it can take you, 
where it is going, and just 
what is a blitter anyway? An
swer an important question 
about the Amiga in clear, un
derstandable, human terms, 
or address something trivial in 
an elegant way. People ex
pect amazing things from 

their Amigas, and we expect 
nothing less from our authors. 

We have the highest edito
rial standards money can 
buy, and we are willing to 
pay real, honest-to-goodness 
cash for just about anything 
that furthers our reputation 
as the ultimate authority on 
the Amiga computer. If you 
think that you know some
thing better than the next fel
low, then prove it to us and 
yourself. Put it down on 
clean, white paper, double
spaced with a new ribbon. 
Then go back, clean up the 
spelling and grammatical er
rors, retype it and send it 
in to: 
AmigaW orld 
Submissions 
80 Pine St. 
Peterborough, NH 03458 

We are tough, we are 
hard, and we would like to 
believe that you ... yes 
you . . . have something to say 
about the Amiga computer 
that will astound our editors 
and impress our readers. If 
you think that you have what 
it takes to survive those 
grueling 6 to 8 weeks while 
we tear your article to 
shreds, then by all means, 
go for it. Just be sure to in
clude a self-addressed, 
stamped envelope so we'll 
know where to send the re
mains. Then again, if you 
aren't that sure of yourself 
yet, you can always send for 
a copy of our author's 
guidelines first. In fact, that 
might be the best idea. That 
way you won't have to guess 
what our standards are. 

And those few, outstand
ing writers who earn our 
stamp of approval can stand 
tall, knowing that they are 
among the few, the chosen, 
the best-they are the 
AmigaWorld Authors! 



STUDS HATCHED! 

BIG DEAL 
Wanna see HOW big a deal? We've all 

seen the old Logos - all seasoning and no 
substance, cute graphics, but not much 
else.• 

Then there's the inscrutable LISP - all 
meat and no potatoes. Perfect for eggheads 
and carnivores in Artificial Intelligence 
work, but for us regular folks, forget it! 
And yesterday 's machines? Old gym socks 
were more powerful. 

TLC"'-LOGO'S multi-turtle operati ons 
reduce multi - processing to child 's 
play - or adult's. STUDS isn 't picky. 

LOGO WITH A SUGHT USP 
TLC'"-LOGO - THE POWER OF LISP 
WITH SIMPLE SYNTAX 

You can build more objects and ask them 
to perform, too. Objects are built from 
descriptions, and they in tum are built 
from a cornucopia of components - num
bers, lists, vectors, functions, even other 
descriptions - all of the building blocks 
that a modem LISP dialect is expected to 
have . Yes, brains and beauty, too! 

So, who could keep the best, sink the rest And 
and create a language worthy of your at-

TLC'"-LOGO IS a modern LISP 
dialect, designed and built by 

a team with over 30 years 
experience in the folklore of 

LISP-like languages. Thanks 
to the power of the AMIGA 

PC, no compromises were 
required in this new TLC"'
LOGO. This is a general pur

pose language seductive 
enough to make it interest
ing, powerful enough to 

make it worthwhile . Three 
key ingredients 

tention? Who else but THE LIS~ 
COMPANY (TLC), and our 
TLC'"-LOGO. THE Logo for the O 
AMIGA PC. 

"How powerful is it?" you ask. It goes ~~-'•• 
beyond our popular companion book 
"THINKING ABOUT TLC"'
LOGO," beyond the idea 
of computer learning as 
hard and boring, be- '-"'~i-4 
yond bad puns. 

You start with a turtle named 
STUDS. Use him to draw pretty 
pictures, or to explore mathe
matics from simple functions 
to calculus. Want more turtles? 
Hatch'em and ask'em to perform . 
Your wish is their command. 
Want them to cooperate 
with each other? 

• the power of the 
AMIGA machine 

• the graphics and easy 
use of TLC-LOGO 

• the I st class functional 
semantics of LISP 

~~-- combine to tickle your ~~~!~:_... creative streak. But you 
• know and we know that 

the key to succes sful software is in the 
documenta tion. Besides our "THINKING 
ABOUT TLC"'- LOGO" book, we're in
cluding a gargantuan helping of tutorials , 
primers , examples and reference manuals. 
Even more support material is incubating . 

So big deal ... who needs another Logo? 
This isn't just another Logo, another weak 
introductory graphics language. TLC"'
LOGO is faithful to its LISP roots, gracefully 
integrating what's been learned about 
LISP-like languages in the past 20 years, 
delicately (?) seasoned with notions from 
object-oriented programming , and boast
ing an exterior tastefully decorated with 
graffiti from turtle graphics and the best of 
mouse-driven interaction. The result? A 

~ owerful, elegant language that can ex
plore programming notions in graphics, in 
genera l purpose applications, and in Ar
tifkial Intelligence. You can design your 
own video delights, animate armies of 
turtles and generally have a good time. 

Now that IS a big de.al. 

So welcome the AMIGA PC and welcome 
TLC'"-LOGO - a language worth thinking 

about. 

TLCM-LOGO 
IT IS A BIG DEAL 

'" "'THE USP CO. (TLC) 
430 MONTEREY AVE. #4 

cr'rnf'v LOS GATOS, CA 95030 
(408) 354-3668 
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And space stations, Martian colonies, and interstellar probes 
might already be commonplace. Does that sound outlandish? Then 
bear these facts in mind: 

In 1946 ENIAC was the scientific marvel of the day. This 
computer weighed 30 tons, stood two stories high, covered 
15,000 square feet, and cost $486,840.22 in 1946 dollars. Today 
a $2,000 kneetop portable can add and subtract more than 20 
times faster. And, by 1990, the average digital watch will have as 
much computing power as ENlAC. 

The collective brainpower of the computers sold in the next 
two years will equal that of aU the computers sold from the 
beginning to now. Four years from now it will have doubled 
again. 

It's hard to remember that this is science fact. not fiction. How do 
people keep pace with change like this? That's where we come in. 
We're CW Communications/Inc.-the world's largest publisher of 
computer-related newspapers and magazines. 

Every month over 9,000,000 people 
read one or more of our publications 

Nobody reaches more computer-involved people around the 
world than we do. And nobody covers as many markets. In the 
United States we publish three computer/business journals. Micro 
Marketworld, for businesses selling small computers and software. 
On Communications, the monthly publication covering the evolving 
communications scene. And Computerworld, the newsweekly for the 
computer community, which is the largest specialized business 
publication of any kind in this country. 

We also offer eight personal computer publications. Info World, 
the personal computer weekly, is a general interest magazine for aU 
personal computer users. 

The other seven are monthly magazines that concentrate on 
specific microcomputer systems. PC World, the comprehensive 
guide to IBM personal computers and compatibles. inCider, the 
Apple II journal. Macwor/d, the Macintosh magazine. 80 Micro, the 
magazine for TRS-80 users. HOT CoCo, the magazine for TRS-80 
Color Computer and MC-I O users. And RUN, the Commodore 64 
& VIC-20 magazine. And one is bi-monthly. Amiga World, exploring 
the Amiga from Commodore. 
And we have similar publications in every major computer market 

in the world. Our network of more than 55 periodicals serves over 25 
countries. Argentina, Australia, Brazil, Canada, Chile, Denmark, 
Finland, France, Greece, India, Israel, Italy, Japan, Korea, Mexico, 
The Netherlands, Norway, People's Republic of China, Saudi Ara
bia, Southeast Asia, South Africa, Spain, Sweden, United Kingdom, 
United States, Venezuela and West Germany. 

The sooner we hear from you, 
the sooner you'll hear from our readers 

Simply put, we'll make it easy for you to reach your target 
audience-and for them to reach you. Call today for more informa
tion. You'll find the number below. 

CW COMMUNICATIONS/IN<. 
375 Cochituate Road, Box 880 

Framingham MA 01701 (617) 879·0700 



Blind dates and buying software 
have a lot in common: 

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

We have labored into th e wee hours exploring our new 
Ami gas and scour ing for inn ovative software. We're excited ! 

Amiga Software HotList 
So excited th at we are working feverishly to compil e an 

I'm Du mis Moncrief a fellow Am iga 
enthutiast and a tough critic. It 's my 
intenti on to offer you the fi nest soft· 
w:ire and acceJJon·es at rock bollom 
pnces. Call us today. 

Amig a's Product Boom 

up -co-dat e Hotlisc of 
out standing Amiga software 
that is available today. We 
help you separate the win
ne rs from th e dog s. 

Buy Direct 
ICON REVIEW is a dir ect 
marketing conduit suppl ying 
software products to you , the 
end user. ICO N REVIE W 
offers soft ware sho ppers th e 
convenience and low prices of 
te lem arket ing/dir ect mail 
cogeth er with accurate pro 
du ct informa tion and per
sonalized service. 

Third party developer s will soon be flooding the mark et 
with all manner of exciting softwar e and accessories for the 
Ami ga. I CON REVIEW will be there co help you benefit 
from this new indu stry. 

Amig aWarern 
ICO N REV IEW. in conj unt ion with it 's sister compan y, 

MindWork Software , will be marketin g its own line of 

• • 

software for the Amiga under the 
AmigaWare TX label. 

Call Today - TOLL FREE 
If you see a p romising softwa re 

product, mentione d or advertised in 
thi s issue of AmigaWorld , call us today. 

We'll have an up- to -dat e pro du ct H otList 
covering the quality p rod ucts shippi ng no w. 

If it's curren tly available, chances are we'll have it in scock 
at a close-co-incred ible, low pri ce. 

Maximillian n< From Tard is Software 
Maximrllian is a breakthrough design in mu lti-tasking, int egrated 
softwar e fo r th e Am iga. Includes MaxiCalc, MaxiWord, MaxiGraph, 
and MaxiTerm. Call f or availabrlity $175. 

Also fr om Tardis - The Amiga Programmers Library: 
T-Make, C-Leamer, Tool Paks I and II $49. each 
Special low price for Amiga developer s 

CALL TOLL FREE In Calllornla 

800/228-8910 800/824-8175 

Resource for Amign ""d .\lncinlosh softll'nre 

Post Offi ce Box 2566 • Monterey, CA 93942 
397A Co"al de Tim ., SJlmJJ, CA 93908 

Amir u t mdcm 1rl of Commodort ln1n ru.1ion.J 
t,h c1nt0ih l.i a trsd(m ul IKt rucd 10 Appk ComfX!m. Inc 

Icon ~ . Mind~r\. Sof1wu c ~ AcugiT m art tn dtmub of Mind\t'ork Enmprun . fnc: 

kon Jln.!<'W md MindWork Sofrwuc ur d,nu ons o( M1nd'1or l Enttrp,un. lnr 
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Coming Next Issue 

White -Collar Amiga- Th e Am iga is ideally suit ed 
for the o ffice, and lhis ani cle exp lore s some of lhe ways in 
which the Amiga can be used in Lhe busine ss e nvironmenL 

Telecommunications- An introdu ction lO 
Lclecommunicat ion s for Amiga use rs, with a spec ial focus on 
the o ffice. 

Behind the Scenes at Commodore

Amiga- A look at Lhe compan y, the people and Lhe idea s 
Lhal we m into mak ing lhe Am iga comp uter what it is Loday. 

What is MIDl?- An in-depth discussion of the MIDI 
im erfa ce, exp la inin g whal MIDI techn ology is and how il will 
be used on the Am iga. Wh al does MIDI mean to people in 
the music bu siness, a nd wha t will il mean to people in o ther 
profe ssio ns? 

Plus - O ther fea tur es, co lumn s, qu estions and an swers and 
a few surpri ses tha t will make AmigaHbrld worth every pe nny. 
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Hors d'oeuvres 
Unique applications, tips 

and stuff 

You may be using your Amiga al work, you may be using 
it at home, or you may be using it in the back seat of your 
car, but in some way or other, you are going to be using 
your Amiga in a slightly different way than anyone else. You 
are going to be running across little things that will help you 
to do something faster or easier or more elegantly. 

AmigaWorld would like to share those shortcuts, ideas, 
unique applications, programming tips, things to avoid, things 
to try, etc .. with everyone, and we'll reward you for your 
efforts with a colorful, appetizing, official Am igaWorld T-shirt. 
(Just remember to tell us your size.) 

Send it in, no matter how outrageous, clever, obvious, 
humorous, subtle, stupid, awesome or bizarre. We will read 
anything, but we won' t return it, so keep a copy for yourself. 
In cases of duplication, T-shirts are awarded on a first come, 
first serve basis. 

So. put on your thinking berets and rush those sugges
tions to: 

Hors d 'oeuvres 
AmigaWorld editorial 
80 Pine St. 
Peterborough , NH 03458 

' 



O Mr. 
O Mrs. Name ____ _______ TitJe __ __ ___ _ 

O Ms. Addr ess--- -- ----------- ----

City---- -- ---Stat e __ __ Zip ____ _ 

Telephone ( 

CIRCLE NUMBERS FOR MORE INFORMATION 

I 6 I I 16 21 26 31 36 41 46 51 "'' 61 66 71 76 81 tl6 91 96 

2 7 12 17 22 27 32 37 42 47 52 57 62 67 72 77 82 H7 92 97 

3 8 13 18 23 28 3:1 38 43 48 53 58 63 68 73 78 83 88 93 98 

4 9 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 95 100 

101 106 Ill 116 121 126 131 136 141 146 l;''",1 1:,6 IOI 166 171 176 IHI IH6 191 196 
102 107 112 117 122 127 132 137 142 147 152 157 162 167 172 177 182 187 192 197 
103 108 1 l!I 118 123 128 133 138 14~ 148 153 158 163 168 173 178 183 188 193 198 
101 109 l 14 119 124 129 134 139 14'1 149 I[>.! 159 164 169 174 179 18'1 189 194 199 
10;; 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 

~01 206 211 216 221 226 231 236 2'11 246 251 256 261 266 271 276 28 1 286 291 296 
202 207 212 217 222 227 232 237 242 247 252 257 262 267 272 277 282 287 292 297 
203 208 213 218 223 228 233 238 243 218 253 258 263 268 273 278 2K3 288 293 298 
~(M 209 214 219 22il 229 234 239 244 249 254 259 2f>4 269 274 279 284 289 294 299 

:l05 210 215 220 225 230 235 ~NO 245 2~ 255 260 265 270 275 280 285 290 295 300 

~01 '06 311 316 321 326 3:1 I 3:16 3·11 346 351 356 361 366 371 :176 !1111 386 391 396 

!\02 307 312 317 322 327 332 337 342 347 352 35 7 362 367 372 377 382 387 392 397 

303 308 313 318 323 328 333 338 !143 348 353 358 36!1 368 3 n :11s 383 388 393 398 
304 309 314 319 324 329 334 339 344 349 35-t 359 364 369 3H 379 384 389 394 399 

305 3!0 315 320 325 330 -~35 340 345 350 355 360 365 370 375 380 385 390 395 400 

<Ol 406 4114164 21 426 431436441 446 451 456 461 466 471 476 181 486 491 496 

402 107 412 417 122 427 432 437 442 447 452 457 162 467 472 477 482 487 492 497 
403 10S 413 418 423 128 133 4:18 443 148 453 45'! 163 468 473 478 483 '188 493 498 

101 409 414 419 424 429 434 439 4 M 149 4:>4 459 46•1 469 474 479 48'1 489 494 499 
,tO!> 110 -115 -120 ·125 -130 '135 4-10 1l4!> 450 455 460 465 470 475 480 48[, 490 495 500 

Reader Seroice 
This card valid until November 30, 1985. 

OM r. 
O Mrs. Name _________ __ T itJe _______ _ 

O Ms. Address-- --- -- ---- ----- --- -
City _________ State ___ _ Zip __ ___ _ 

Telephone ( 

CIRCLE NUMBERS FOR MORE INFORMATION 

I 6 II 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 

2 7 12 17 22 27 32 37 42 47 52 57 62 67 72 77 82 87 92 97 

3 8 13 18 23 28 33 38 43 48 53 58 63 68 73 78 83 88 93 98 
4 9 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 95 100 

101 106 l 11 116 12 1 126 131 136 141 146 151 156 161 166 171 176 181 186 191 196 
102 107 112 117 122 127 132 137 142 147 152 157 162 167 172 177 182 187 192 197 
103 108 113 118 123 128 133 138 143 148 153 158 163 168 17' 178 183 188 193 198 

104 109 114 119 124 129 134 139 144 149 154 159 164 169 174 179 18'1 189 194 199 

105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 

201 206 211 216 221 226 231 236 241 246 251 256 261 266 271 276 281 286 291 296 
202 207 212 217 222 227 232 237 242 247 252 257 262 267 272 277 282 287 292 297 

203 208 213 218 223 228 233 238 243 248 253 253 2r,, 268 213 278 283 288 293 298 

204 209 214 219 224 229 234 239 244 249 254 259 264 269 274 279 284 289 294 299 

205 210 215 220 225 2!!0 235 2•IO 245 250 255 260 265 270 275 280 285 290 295 300 

301 !!06 311 316 321 326 331 336 !141 346 351 356 361 366 371 376 381 386 391 396 

302 :!07 312 317 322 327 332 337 342 347 352 357 362 367 372 377 382 387 392 397 

303 308 313 318 323 328 333 338 343 348 353 358 363 368 373 378 383 388 393 398 

304 309 314 319 324 329 334 339 34•1 349 354 359 364 369 374 379 384 389 394 399 

305 !UO 315 320 325 330 33; 340 345 350 355 360 365 370 375 380 385 390 395 400 

401 406 411 416 42 1 426 431 436 44 I 446 451 456 461 466 471 476 481 486 491 496 
4102 -107 412 417 122 427 432 137 442 447 452 457 462 467 472 477 41!2 487 492 497 

403 408 413 418 423 428 433 08 H3 448 453 458 463 468 473 478 483 488 493 498 

404 409 414 419 424 429 434 439 444 449 4r.4 459 464 469 474 479 48'1 489 494 499 

405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 

A. Do you own 2n Amiga computer? 
0 1. Vt":S 02. No 

B. Do you intend to purch.u.c ond 
O I. Yo 02 . No O S. ~hybe 

C. ~~~lc':~~=;!ulcn do you curn:nc3' :.~Q~i 
0 2. Radio Shack. 0 5. Atari 
0 3. Apple 

0 . Wh:.u primary appllalion arc you w ing your microcompute r for? 
D I. Word Procosing O S. Commun ications 
0 2. Home Applka1lom D 6. lkvclo p Appliat iont 
OS . Graphics D 7. Ocvdo p Prognm• 
0 4. Mu•ic O 8. Databuc Managcmc nt 

0 6. Other (Pleuc Sp«lf y) -- --
0 7. Nonc 

0 9. Education 
0 10. Bwincu 
0 11. l'.ntc:nalnmcnt 
0 12. 0lher(Ple ueSp«i fy)---

t:. What topia would )OU llltc to Stt coverrd In fo1urc iu ut".S or Amip WorldJ (Pleau: c.h«k aJI that apply.) 
O I. Cn phia O 6. Product Reviews D 11. D:na.buc, 
D 2. Operating S)"ccm D 7, Programming Languago D 12. lndw.uy Profi~ and News 
D S. Bwinru Applicadons D 8. Programming Tec:hniqucs O IS. Olhcr (Plcuc Sp«ify)---
0 'i . Tckcommunkation i D 9 . Mlllk and Sound 
0 !;. Educational Appliatioru O 10. Word Proc:cuing 

F. Whi ch of 1hc follow ing types of so f1warc do you p lan to purchuc for you r Amiga ? 
D I. Educauon D 5. Home Man agement O 9. En1ertalnmen 1 
0 2. Word Proccuing O 6. Busincu D 10. Other (Pleur Specify) __ _ 
O S. Utilities O 7. S1od. Marte l Anal)-ii s 
0 •- Oatablic O 8 Tax Preparation 

G. What is your age? 
O I. Unde r 18 
0 2. 18-24 

II. What is )OUr educa t ion lc-~·cl? 
D 1. Cnidc Sc.hool 
0 2. High School 

0, 2~-,. 
0 •. ,~-·9 

O S Auend~ College 
0 "· Cn duat~ Collq e 

I. What is you r annu.a1 ~hold income ? 
O I. Leu than $15.000 0 4. S!?~ S29.999 
0 2. $1~ $ 19.999 0 5. $30-$'4.999 
0 3. $20-$24.999 0 6. $35- $49.999 

J. What is you r occu paiion? 
O I . Enginecn'Sdentbt 
0 2. M iddle Man.a~mcnt 
O S. Profc:s.sional 

K. h thi1 your copy of Am ip World? 

D 4 . Top Man agement 
Q 6 Technician 
0 6. Retired 

0 1. ~ o~~ 

1- If you .1rc no, a subscriber. plcuc: cirdc .. 99 . 

0 5. 50-6'1 
0 6 . 0vcr 6~ 

Q 5. Some Graduate School 
0 6. Poit Cradu.ate School 

0 7. $~ $74.999 
0 8. $7~ $99.999 
0 9. Over $100.000 

0 7.S rndent 
08 . Sales 
09.Sttn tary 

M tr you wo uld lik.e a one yeu ,ub,crip tion to Amig:aWo t'ld (Sb: luue1), plt.1.K: d rclc= 500 on the Rcadtt Service Card . 
Each 1ubw:np1ion com $14.97. 
(Canada &: Mcxko $17 97. Foreign Surface S.,-4 97, one: year o nly).. Plca..1e :allow 10-12 ""·ttU for delivery. 
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A Do you o•n an Amlp compu tcri 
O I.Yes O! . No 

B. Do you Intend 10 purchuc ont? 
O I. Ye, 0 2.No O .5.Maybc 

C. ~1c:~= iu1e~ do ~ u cum~n~ :.~~< 
0 2. Rad,o Slud O !>. Awi 
O S. Applc 

0 . \ \~1 primary •pplkall on n t you w ins yotJ.r mkrocomput cr for? 
O I. Word Procc:umg O ! Communintk>ni 
D 2. Hom e Apphc.11lon1 0 6. OC\·elop Applica 11on.1 
OS . Graphla D , . Develop Prognm1 
0 4. Mu1lc O 8. Oa1abuc Managemen t 

0 6. Other (Plcuc Specify) __ _ 
0 7. Nonc 

0 9. Edu.c:auon 
0 10. Bu1inn1 
0 11. En1enalnmcnt 
0 12.0 thcr (Plcuc Specify)- --

E. What topia would you like 10 1tt «n·crrd in fo1ure iuuo of AmipWorid? (Plcuc ched. all that apply.} 
O I. Cniphia O 6. Product Reviews O 11. Da~ 
0 2. Opcra1Jn1 S)'ttem D , . Prognmming Languagn O 12 lndwtry Profiles and Nc-w1 
O S. &u.tincu Applia.u on 1 D 8. Programming Tec:hnlquc.1 0 IS. Othc.r (Plea.w Spcc1fy) __ _ 
0 -4. Ttlc<.'ominuniuuo ns D 9 Mw1c and Sou nd 
0 5. Educa11onal Ap pHcatlon1 D 10. Word Proccu lng 

F. Which or the following type, of iofiwu c do you pi.in 10 purch»c: for ,--our Am iga? 
O I. £duc:.uk>n O ~ Home Man.agcmcnt O 9 . Entertainment 
D 2. \\.ord Procc,.,ing O 6. Bwincu O 10. Other (Pln..a.c Speci fy) _ _ _ 
0 .5. Utili1ics O 7. Stock Marl.et Ana.Jy1h 
O t . O.iW)UC' 0 8. Tn Prcpar1tK>n 

c. Whal II )OUr a~ ? 
0 1. Under 18 
0 2. 18-24 

It. Wh.it it rour Ntua1ion lo ·cli' 
O I. Crad c Sc:hool 
D 2. High School 

O S Anendcd Collcgc 
0 -t. Cnid1.U.1td Coll~ 

I \\'hat i1 )OUr annu.a.1 houschold incomd 
O I . Len than $15.000 0 -4. 1U - $29 .999 
0 2. $15- 119.999 0 5. $,0- $ ... . 999 
O S. $20- 124.999 0 6. U !l-1<9.999 

J. Wlut is )'OUr occupa1ioni 
D I . Eng1nC"CT6cicn1llt 
0 !!. MlddJc Manqc:mcnt 
0 1 Profrs1k>n•I 

0 4 Top Man2gemcn1 
O S. Trchnkb .n 
0 6 Rtdrcd 

K. h lhh )'Our copy or Amig2World? 
O I.Yc1 0 2. No 

L I( you art not a .iubw:nbtr. pk.uc circle 49(J. 

0 !>.,0-64 
0 6. 0 vcr 65 

D S. Some CndU2lC School 
0 6. Post Cnduatt School 

0 7. $50-$74.999 
0 8. I 7'- $99.999 
0 9. 0vcr SI00,000 

0 , . Student 
0 8.Sa.Jtt 
0 9,Sttr cwy 

M. If you would hLc a on e ,·ear ,ubtaipdon co Am,pWorld (Six 1.uun). pku.c cirde SOO on the Readtt ~rvkc: Card. 
F...ac.h 1-ubtcnpuon cow 1 14.97. 
(Canada Jr Med co 117 97, foreiin Surface $34 97. one )'CU only~ Plcuc :allow 10- 12 ""·«U for dtlh ·try. 

September/October 1985 
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Become A 
Charter Subscriber 
And Save Nearly 

37% OFF 
The Cover Price 

It's lhe lowest subscr iption offe r you'll 
ever find for AmigaWorla ... lhe new 
comput er magaz ine for use rs oftJ1e newest 
Comm odore comput er. 

• Amiga World ... lhe only Amiga-specific 
ma gazine on the market. It's as fresh and 
dazzling as lhe computer itself1 

• Amiga Wor/,d . .. where expert aulh ors will 
lead you thr ough lhe exc itin g and 
revolutionary feat ures of the Amiga! 

• AmigaWorld ... helping you d iscover and 
utili ze a whole new wor ld of computer 
graph ics and sound s! 

• AmigaWorld ... because creative 
comp utin g was never so exci ting 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 Communi cations Guaran tee 
As Lhe world"s larges t pub lisher of comp uter-related 

infonnalitm, we u11conditionall)' 1,ri1ar:u11cc your Amtga\i\brld 
sub scripti on. If you"rc not comp letely satisfied. tell us. We"II 
re fund th e full pr ice of your subscriptio n- no que stions 
asked. 

YES. I want to 
save 25 % off the basic rate. 
Enter my one year 
subscrip tion (6 issues) to 

Amiga'A-brld for 1.he low 
chane r subscr iption 
pri ce of S 14.97. If I'm 
not sai.isfied at any time, 
I will rece ive a full 
refu nd - no qu estions 
asked! 

O Payment Enclo sed 

O Bill Me 

YES. I want to 
save 25% off the basic rate. 
Enter my one year 
sub script ion (6 issues) to 
Amiga'Abrld for the low 
charter subscriptio n 
pri ce ofS 14.97. lf l'm 
not sat isfied at any time, 
I will receive a full 
refund-no qu estions 
asked ! 

O Payment Enclose d 

O Bill Me 

YES. I want to 
save 25 % off the basic rate. 
Enter my one year 
subscripti on (6 issues) to 

Amiga'A-brld for the low 
chart er sub script ion 
pr ice of$ 14.97. Ifl'm 
no t satisfied at any time, 
1 will receive a full 
refu nd -no questions 
asked! 

O Payment Enclo sed 

O Bill Me 

Name 

Address 

Ci ty State Zip 

!'lease mak e check payable tollmig,,Wlrld. Canada and Mexico $17 .97, I year 
on ly. US fund s drawn on US bank. Fore ign Surface $34.97, I year only. US 
funds drawn on US bank. Foreign Airmail please inquir e. Please allow 6-8 
"·ceks for de Ji.,ery. 

359R2A 

Na m e 

Address 

Ci ty State Zip 

Please make check payable to ll migal-li,rld. Canada and Mexico SI 7.97, I yea r 
only. US funds drawn on US ban k. Foreign Surfac_e S3~.97, I year only, US 
funds drawn on US ba nk. Fore ign A1rma 1l please inq uire. Please allow 6-8 
week.< for delivery. 

359R2A 

Name 

Address 

C ity State Zip 

Please make check payable to AmigaW>rld. Canada and Mexico SI 7.97, I year 
on ly. US funds dra wn on US b~nk. F?reiiv., Surfac_e $3~.97, I year o nly, US 
fund s drawn on US bank. Foreign A1nt1a1l please inquire . Please allow 6-8 
weeks for d eli,•ery. 

359R2A 
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Become A 
Charter Subscriber 
And Save Nearly 

37% OFF 
The Cover Price 

It's the lowest subscri ption offer you' ll 
ever find for AmigaWorla ... the new 
comput er magazine for users of the newest 
Commodore compu ter. 

• AmigaWarld ... the only Amiga·speci fic 
magazine o n the markeL It's as fresh and 
dazzling as the com put er itselfl 

• Amiga \1\far/d . .. where expert autho rs will 
lead you thr ough the excit ing and 
revolutionary features of the Amiga! 

• AmigaWorld. ... helpin g you d iscover and 
utilize a whole new world of com puter 
graph ics and sound s! 

• AmigaWorld .. . beca use creative 
computin g was never so exciting and 
easy! 

Get 1 Year (Six Issues) 
Of Amiga World At The Spedal 

Introductory Rate 0£$14.97 
That's 25 % Off The Basic 

Subscription Price! 
The CW Commu11ications Guarantee 

As the world· s largcs1 publisher of compu 1cr·rela1ed 
infonnation. we unconditionall y guarantee your Arn,ga\\brld 
subscrip tion. lfyou·rc no t comp lc1cly satisfied, tell us. We'll 
refund the full price of your subscription- no que stions 
asked. 



CHARTER 
OFFER 
Save25 % 

Ent er my one year sub scription (6 issues) to 
Amiga World for the low chart er subscr ipti on 
p rice of$ 14.97. Money back guara nt ee : lfl'm 
not satisfied at any t ime I will rece ive a full refun d. 

O Payment Enclo sed 
O Bill Me 

Nam e 

Addr ess 

City Sta te Zip 

Plea.1e rna~e check par•ble to Am,gollor/d. Canada & Mexico SI 7.97, I year on ly, US 
Fund~ dr.iwn on US Uank.. Foreign Surface $34.97, I year onl)•, US Funds drawn on 
L"S Bank. Foreign Airmail p lea,c inquire. Please allow 6-8 ~·eeks for delh·cry. 

359R20 
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I product demos they came to Island Graphics 

1 l same. For all your computer graphics 

.. 
- r 
. . I. 

......,. 

Creative. And for launch pizzazz they did the 

needs-call Island, Creative . 
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