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MAXIMIZE Circle 18 on Reader Service card. 

YOUR AMIGA'S POTENTIAL! 
Buy MAXI software, the ONLY products capable 

of unleashing the Full Power of your Amiga! 

Maxi Mizer 

T he shortc ut maker! A mouse / key­
bo ard e nhan c er t h at can a dd 
MA CROS and more to any pr ogram . 

• R ecord sequen c es of mouse mov e­
ment and / or keystrokes and assign 
to a single key for pla yback. 

• All ows abbrev iation s wh en word 
pr ocessing (e .g. ty p e OC TO ­
GE NARIAN once an d assig n it to 
AL T-0 . Th en each time you need 
to insert that word simply d epress 
AL T-0 in stead o f typing 12 keys)! 

• C reate sim p le animation whe n using 
D eluxe P ain t or Graphi craft. 

• Allows exact shadowi ng w hen d rawing 
a complex object using Del ux e P aint or 
Gra ph icrafl 

• P ause / R esum e feature allo ws you to enter 
dat a during playback. 

• Au dio Overlay allows yo u to add speech 
and sound into a rec ord ing for demo s, pre ­
sentations , and more! 

Also available : 

MaxiDesk 

• The O NLY int egrate d d esktop / offic e 
management system . 

MaxiCom m 

• T he ORIGINAL fu ll featured performanc e 
le ader in commu .n ication . 

Maxi Plan 

The P owerpac k e d , I ntegrated , 
Sp rea dSh eet/ D ata Base / C hart M aker . 
• L arg es t sp rea d sheet avail ab le anywhere : 

51 2 colu m ns an d 16384 rows! S par se 
cell allocation ensures most efficient use 
of workspace memory . 

• M ult ip le wi ndows , 8 Colo rs, S p e ec h, 4 
T ext S ty l es - all user selecta ble and 
dy na m ically changea bl e! 

• M ouse ca n be used to enter formulas , 
select ran g es , selec t fun ct ion n ame s, 
ra n ge na m es, scroll and more! 

• U p to 4 fu ll co lor ch arts with dynamic 
li nkage to you r d ata . Whe n you change 
th e numb ers th e c hart is re d rawn ! 

• Lotus 123 file comp ati b ility provi d ed ! 
• D ata Base can be use d with Word P ro­

cesso rs (such as TextC raft) to provide 
mail m erge (for m letters), la bel p rinting, 
an d more! 

• Charts can be enhance d wit h Deluxe 
Pa int! 

• C ut/ C opy / Pa ste usin g mouse and clip ­
boar d to transfer data within a spread ­
s heet or betwe en win d ow s! 

MaxiSoft products for your Amiga : 

PUTTING YOU 
YEARS AHEAD 

MaxiCache 

F lopp y Disk Turboc h argi n g for your 
A miga. Give s you more tha n hard 
d isk speed from your flop py drives . 

• M ore effic ient than a RAM d isk -
keeps onl y the data you are using 
in its buffer . 

• User co n tro lle d sizing - sel ect a 
static size or dyn am ic siz ing which 
uses a perce n tage of ava ila b le 
memory . 

• Work s with one to four flop py 
d isks. 

• Write thru gua rantees that your d ata will 
never be losl 

• No t co py p rotect ed. 

You boug ht your A miga to ac h ieve your 
maxi mum level ot creativity an d p roduct ivity . 
Buy the ON LY so ftware d esigned spec ifically 
to make max imum us e of your Amiga' s capa­
bilities . 
Maxi S oft product s ar e d esigned exclus ively 
for your A miga F IRST and actua lly use all 
the powerfu l feat u res desig n ed into t he 
machin e and its software. Maxi P lan, ou r pre­
mier spreadsheet , database and graphic s 
package is the onl y pro duct to offer max imum 
memory efficiency, mail merge capabilitie s, 
De luxe P aint graphic s, and more . 
All these produ ct s are on your dealer s shelf 
NOW or contact MaxiSoft by diali ng: 

1-800-942-MAXI 
(800-942 -6294) 
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FEATURES 

m Music Synthesis and the Amiga 
By Peggy Herrington 
A ge neral int ro du ct io n to mu sic synth es is, 
with som e spec ifics about usin g th e Am iga 
to crea te mu sic. 

fD Designing Amiga's Sound 
By Peggy Herrington 
An int erv iew with Sam Dicker and Bob 
Hoove r, designers o f th e so ftware th a t 
dri ves the Amiga 's so un d hardw a re. 

ElJ Professional Musicians and 
TheAmiga 
By Peggy Herrington 
Musicia ns Mike Boddi cker an d To m Sco tt 
were the fir st to de monstra te th e Am iga's 
mu sic cap abiliti es. Here th ey di scuss how 
th e Amiga is go ing to change the way th ey 
make mu sic. 

m Making Music with Amiga Basic 
By Louis Wallace 
A loo k at Ami ga Basic's mu sic comm and s, 
plu s a simpl e no te-pla yin g subroutin e. 

ARTICLES 

El Digital Sound Synthesis 
By John Foust 
Th e ma nual may be imp osin g, but th e prin· 
ciples o f di gita l sound o n the Amig a are 
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N T s 
simp le. Usin g Amiga Basic's sound co m­
mand s, you ca n eas ily ad d d igital sound s to 
your progra ms. 

III Fundamentals of C: C Basics 
By M ark L Van N a1ne and 
Williarn B. Catchings 
Introdu cing a four-p art ser ies on pro gram­
min g in C. T his fir st insta llme nt di scusses 
th e bas ic prin cip les o f th e C lan guage . 

&I The Apple Connection 
By Andr ew L. Holland er 
Ap ple II files can be tr ansferr ed to th e 
Amiga th ro ugh th e RS-232 conn ect ion and 
this fi le-tr an sfer uti li ty prog ram . 

COLUMNS 

II Avision 
A d ramat ic advance in electronic mu sic and 
sound. 

II Zeitgeist 
A yea r in th e life o f a magaz in e. 

m info.phile 
By Mark L Van Nam e and 
Williarn B. Catchings 
Intr odu cing our newest column. In thi s is­
sue, Mark and Bill get your ba ck up. 
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Ell The Best of Public Domain 
By David T McClellan 
Ou r freeb ie so ftware gtffu un ea rth s a proto­
co l-tra nsfer utilit y. You do n't ha" e to be 
~l iss P ig!,')' to love Ker mit. 

DEPARTMENTS 

II Repartee 
Selecte d read in gs from O l li" ma ilbox. 

II!J Hors d'oeuvres 
Hot, tasty hints and tips from fellO\\' readers. 

BJ Music Products for the Amiga 
An no u ncing n ew software an d ha rd ware 
prod ucts th at le t rou create and play mu sic 
on th e Am iga. 

EJ Digital Canvas 
Showpt ace fo r Amiga arti sts. 

El What's New? 
Latest re leases in the Am iga so ftwar e and 
har dwar e mark et. 

m Reviews 
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Help for fr ustra ted users. 
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Amiga Studio 

In thi s issue of Amiga World, 
we will di scuss the music and 
sound capabi liti es of the Am iga, 
focusing on the hardwa re fea­
tures that let the Am iga sing. 
This issue will help you make 
music with yom Am iga by using 
the Sou nd an d Wave command s 
in Am iga Basic. We'll look at 
the basic s o f music synth es is on 
computer s, and more specifi­
cally at the prin cipl es o f dig ital 
sound synth es is on the Amiga. 

The ea rly pionee rs of elec­
tronic mu sic, like Vladim ir Us­
sache vsky, Otto Lue nin g and 
Edgar Varese , would be amaze d 
at the Amiga and the revo lu­
tionar y advance s in their field. 
I'd be curious to hea r an Amiga 
comp osition from one of these 
pioneer s. 

Compo sers bega n expe r i­
mentin g with electron ic sound s 
as earl y as the 1920s and '30s . 
Man y of these expe rim en ts in­
volved radios and non-in stru ­
ment al so und generato rs. 
Befor e the fir st synthe sizers 
were buill , composer s of ten 
used a montag e of live sound s, 
which were rec or ded and then 
subjected to tap e manipu lation . 
Thi s ear ly electr on ic mu sic com­
position beca me kn own as Mu­
sic Co ncrete . 

4 July/August 1986 

Avision 
By Steve Twombly 

• 
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1 was fir st expos ed to the 
Su chla ana log synth es izer in 
1976 at about the same tim e 
that the fir st Apple mi croco m­
puter was int rod uced. Although 
it was a major ph enome no n at 
the tim e, by toda y's sta nd a rd s, 
th is anal og synth es izer was a 
cumb e rso me affair. Every sound 
was create d by indiv idu ally 
"patchin g" wires from one volt­
age control device to an other. A 
fin ished sound consisted of a 
mu ltitu de of co lored wires, 
the ir path ways and loca tions all 
carefull y no ted on paper. Sine, 
sawtoot h and squ are waves were 
combin ed with pink or whit e 
no ise a nd modul ated by fr e­
quen cy, amplitude or r ing mod­
ulat ors . Th e band pa ss and 
sharp cu t-off filters were 
pa tched in , ADSR informa tion 
was patc hed in , a nd so o n. 
Touch con trol and rando m-volt­
age sour ces we re used, and 
eve ntuall y, enoug h patches and 
instru ctio ns were pa tched to­
ge ther to crea te sou nds and 
sequences. 

Do you remembe r the earl y 
tape studi o? Us ing half.trac k 
stereo and qu art e r-tr ack ma­
chin es, compose rs recor ded all 
son s of unu sual sound s on tape. 
Th e n they ph ysicall y cut up all 
o f the tapes int o carefull y la­
be led little piec es and sp liced 
them back toge ther , so meti mes 
backwa rd s and always in diff er­
ent order. After all of thi s was 
loo ped tog ether and played 
back, some prett y wild sound s 
were born . 

It 's amazing to thin k how 
mu ch progress in elec tro ni c mu · 

• • • 
sic has bee n mad e in ju st ten 
yea rs. With the advent of digital 
synth es is, electroni c instrumen t 
developm ent ha s exp loded . The 
Moog s and Arp s have bee n re­
placed by Roland s, Cas ios, 
Ko rgs, Yamahas, Obe rh e ims and 
a myriad of o ther progr amm a­
ble polyph onic synthe sizers. 

The rapid changes in com ­
pu ter mu sic a re equ ally as· 
tound ing. Think back to the 
firs t computer comp osition pe r­
forme d by the behemo th main­
frame , E IAC, in the 1950s. As 
you rea d th ro ugh thi s issue of 
Amiga World, you'll rea lize the 
dram a tic advances that the 
Amiga repr esent s. Of cour se, 
th ro ugh the MIDI standard , per ­
sonal comput ers and synthe siz­
ers are me rging and 
int er r elatin g today in a very ex­
citing and d ynami c proc ess. All 
of the old wir e patchin g is no w 
go ne , new sound s are qui ckly 
programma ble, and the tape 
sp licing is eas ily handl ed by dig· 
ital sampl ing and dat a man ipu · 
lati on on computer . 

Th e Amiga will have the same 
sweep ing effect in the mu sic 
field as it will in gra phi cs, 
video, gene ral and other com­
putin g d iscipli nes. For examp le, 
the Am iga 's built-in digital sam­
plin g featu re s are a micro com­
putin g milestone . Th e Amig a's 
speec h synth es is is also a fir st 
for micros, and it will prov ide 
uniqu e opp ortu ni ties in the 
field s o f edu ca tion , mu sic, p ro· 
gramm ing and othe rs. 

• 

• • 
Th e Am iga is beginning to 

mak e an impa ct on the prof es­
sional mu sic wo rld . Hard ware 
reviews have app ea red in at 
leas t two electro nic music maga­
zines, and several well-kn own 
mu sician s are also exc ited about 
the Amiga. In this issue, 
AmigaWorld will spea k with two 
of these, Michae l Bodd icker an d 
Tom Sco ll, who per formed at 
the Am iga laun ch and kn ow the 
Amiga well. 

Seve ral mu sic software pack­
ages have been re lease d or an­
noun ced, and we will take a 
loo k at some of these. They in­
clud e Musicraft from Co mm o­
dore-Amiga, Th e Music Studi o 
from Activision and De luxe Mu­
sic Co nstru ction Set from Elec­
troni c Art s. To ro und out thi s 
exc itin g issue on Ami ga sound , 
AmigaWorld will also talk to the 
developer s of the Amiga so und 
so ftware, Sam Dicker and Bob 
Hoove r. Whethe r you're a no v­
ice o r pro fessio nal, or ju st cur i­
ous abo ut the state o f mus ic 
and sound on the Amiga, get 
read y for some exc iting read ing. 
And if you're not inter ested in 
mu sic or sound , do n' t de­
spa ir- there are plent y of o ther 
Ami ga-re lated topics covered 
here, and I'm sur e you will find 
someth ing of int ere st and value 
to you.• 





• • • 
IL has been a yea r sin ce 

A111igaWorld began. O ur Pre· 
miere issue was p resented to 
Lhe public o n Lhe same day that 
th e Amiga was laun ched. Al­
Lhough th e Am iga wasn' L 
shipp ed un lil Octobe r '85, we 
were on a bim on thl y schedule 
beg inni ng in Jul y. The magazine 
and the com puLer have bo th 
maLured. T here is rea l so flware 
and hardware now, the re are 
rea l peo ple bu yin g the Am iga 
and rea l peopl e are subscr ibin g 
Lo th e magaz in e. 

Sta rtin g Amiga \Vor/d was as 
diffi culL as you m ighL expec L 
Th e re was no mac hin e. There 
,_.as very linl e sol id in fo rmation 
th at 1\"e co uld co um on. The 
peopl e al Commodore were 
runnin g around franLica lly 
Lr)'ing LO get Lhings o rgan ized, 
and iL seemed as th oug h th ere 
was no one perso n we co uld 
co nt acl who knew eve rythin g 
that was go in g o n. \,Ve spem a 
lo t o f tim e tr acking dow n and 
ver ifying what lin le informati on 
we co uld ga th er. Many time s th e 
in formaLion was in acc urate. o r 
it changed, o r iL LUrned out noL 
LO be as imp o rtam a we had 
orig inally th oug hL 

Th ere " ·as a lot of exc itemem, 
a loL of trave ling back and forth 
from coas L LO co ast, a loL of 
meetin gs and late n ights. IL was 
also a lot o f fun. We stan ed 
with a very mall staff (which re­
ma in s rather small , co mp ared LO 
mo sL magazi nes). It was also 
very, very difficult. We had a 
nea rly imp oss ible schedu le o f 
deadlin es to mee t if we wanted 
LO have the Pr em ie re issue 
ready al Lhe laun ch . It would 
have been simple r LO Lhro"· to· 
geLhe r a Lwemy-page new lener 
in black an d whit e, but we 
wam ed A111iga World LO be as di f­
ferent as th e Am iga iLself. \Ye 
want ed flash a nd shin e, and 
above all, we wam ed to produ ce 
Lhe best magaz ine ever. No l ju sl 
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By Guy Wright 

th e best mputer m agaz i e. We 
wanted to produce the B T 
magaz ine f any kind. It 
spending re mone y 
thin gs like Ii h-qualit paper , 
more co lor, la r mat a nd 
paying more for the a rti cles 
(these are th e main reasons that 
th e ma gaz ine costs a little more 
th an other s). Getting thaL fir st 
issue ouL also meanL break ing a 
few pub lishin g rule s and rec­
o rd s. And when it was fini shed , 
that Pr em iere issue was great. 

After drinking some cham­
pag ne and cat chin g up on some 
slee p, we sta ned work on the sec­
on d issue , '.\!ovember!De cember 
'8 5. Thr ee problem s popped up 
right away. Fir st, Commodore 
de layed ship p in g the Ami ga (it 
was supp osed to be shipp ed in 
m id Aug ust). Seco nd, since we 
had str etched all the dead line s 
so far in order LO get the firs t 
issue out, we wer e already be­
hind schedul e getting the sec­
on d issue out. Third , in th at 
Pr emiere issue, we had print ed 
ju st about ever y snip pet of hard 
informa tion th at we had. We 
had assum ed tha t th e Amiga 
would be out there and auth ors 
would be buying and using 
them an d then send ing us ani­
cles. Commodore didn ' t ship , 
auth ors co uldn 't get Amiga s, 
and the ma chin e was still chang­
ing e, ·er y day . Thi s mea m two 
thing s: We would ha ve LO work 
jus t as hard LO put LOgether th e 
second issue as we did fo r the 
first, and the seco nd issue co uld 
not be as fact-fi lled as we 
wamed it LO be . 

By the tim e we began "·ork­
in g on the third issue . J anu ar y/ 
Febru arr '86, th in gs were beg in­
nin g to co me LOgeLher a biL 
And y Warh ol had an Amig a and 
was willin g to do an im e,·view. 
T here were one or two p ieces 

of sof tware ava ilable, and peo · 
pie were beginning LO contact 
us abo ut art icles th ey were wri t· 
ing. But about that tim e, Commo­
dore anno un ced the 1.1 upgr ade 
to Workben ch, and Amiga Bas ic, 
from :'vlicro sofl, was go ing LO re­
place ABasiC. Suddenly, about 
half of th e few produc ts that 
had been released wouldn't 
work any more. Com pa ni es be ­
gan revising their an nounc ed 
shipp ing da les for produCLs, and 
rather than having 12-30 p ieces 
of sof tware to revi ew, we on ly 
had one o r two beta vers ions. 
The art icles on p rogr ammin g in 
ABasiC were no longer worth 
publi shin g. So, once again , we 
had to scramble a bit , with th e 
re sult thaL AmigaWorld J anuary/ 
Febr uar y hit the stands with less 
th an th e numb er o f hard -hittin g 
articl es we woul d have like d. . 

We kn ew whe n we came ou t 
ea rly that th e fir st few issues 
were no L going LO be filled with 
deLailed in form aLion. We were 
go ing LO have LO give you all Lhe 
details about the Am iga th at we 
were pr etty ce rt ain o f, and fill 
up Lhe rest of th e magaz ine with 
interviews, profil es and talk 
about futur e poss ib ilities. or 
cour se, e,·en if we had been 
able to pu t program list ings and 
hint s on using Lhe CU inLO th e 
fir l few issues. o nl)' a few 
hundr ed pe op le (th ose with de­
veloper staLUs) would ha ve been 
able Lo use th e in fo rmati o n. be­
cause o nly a few hundr ed Ami ­
gas ex isted ! 

WiLh the fourth issue. i\larc h/ 
Apr il, thi ngs definit e !)' bega n LO 
turn around. We were j ust 
abou t on schedul e, the printer 
was no longer screa mi ng at us 
all th e tim e. we co u ld ge l almo L 
e ight hours of sleep at ni ght, 
a nd so me of us even t0ok week­
e nd s off eve ry now and the n. 
T he an icles we re com ing in 
from various places. AuLhor 

had Amigas. Compa ni es were 
beg inni ng to shi p products . 
Com m odore seeme d to have set · 
tied down. Ther e was a br ief 
per iod of co nce rn when Com­
modore's bank loa ns had to be 
renegotiate d, bu L o ther th a n 
tha t, AmigaWorld and the Am iga 
were both begi nnin g to p ick up 
some momentu m. 

I think that our fifth issue, 
:'vlay(June, is eviden ce th at 
Amiga World is getti ng stronger 
and stronger with each issue. It 
was the first tim e th at we had 
more mate rial Lhan space. We 
were righ t on schedu le (eve n a 
linl e ahead). Th ere were prod ­
uct s to re view, programm in g 
hin ts and tips we could incl ude 
and on ly a minimum of gazi ng 
into th e future . 

Thi s issue, ou r sixth , is th e 
stronges t, most fact-fi lled and 
usefu l issue LO date . If you want 
LO jud ge AmigaWorld magaz ine 
on one issue alo ne , then le t th is 
be the one. It may have taken a 
yea r LO get 10 thi s po int, bu t 
now thaL we are here, Lhere is 
no go ing ba ckward. It wou ld 
have been nice to start off with 
these kinds o f art icles in the 
Pr em ie re issue, but th ey j ust 
d id n't ex ist a year ago . The 
r\mi ga, in its p resen t fo rm. 
didn't ex ist a year ago. 

So, now it's summ er again. 
We have survi ved, grow n and 
imp rove d ove r th e past year , 
and so has the Amiga. The re is 
a grea t rear ahead of us, and 
every new issue of Amiga \Vorld 
will be bener than th e last. 
Looking ba ck. it was a tough 
year . A fascina ting, frust ratin g, 
reward ing and exci tin g r ear. A 
year th at is fai th fu lly recor ded 
in six i ues of Lhe best maga· 
zinc eve r prod uced .• 
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Soft-ware designed for AMIGA. 
La tti ce C Compil er $149.95 
With more than 30,000 users wo rl dw ide. I.au ice C Comp ile rs 
St:t the indus t ry standard fo r ~15-DOS so ftware development. 
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and Ritch ie w ith the AN I C exte nsions and many add iti onal 
featu res. 

AM/GA C Cr oss Compil e r $250 .00 
All ow s A~II GA deve lopm ent on you r ~1S-DO S syste m . Pri ce 
incl udes the :ibove product. 

Lattic e Screen Editor (L SE ™) $100.00 
Designed as a progra mmer 's t!ditor, Lau ic e Screen Editor(LS E) 
is fast, nex ib le and easv to le :1rn . LSE's mu lti -wind ow en"iron­
ment provides all the eciiw r fun ctions you need including b lock 
moves, pauern searches and "c ut and paste." In additi on, LSE 
o ffer s special features for programm ers uch as an error track ­
ing mode :md th ree Assemb ly Language in put modes. You can 
also create macros or custo mize keyst rokes, menus, and promp ts 
to your Style and preferences. 

Latt ice dBC Ill Libr a ry '" $150.00 
Th e dB C Ill li/Jrw:i • lets vou create, access and update fil es that 
arc co mpatibl e wi th Ashton-Tate's dBASE system. dBC I/ I's C 
fu ncti ons let you ex tend ex istin g dl3ASE app licat ions o r all ow 
your users to process the i r data using dlJC Ill o r dBASE Ill. 

Lattic e Make Utility (LMK "') $125 .00 
An automated product generat ion ut ili l} ' compat ibl e wi th UNIX 
~lak e, La11ice Make Uti l ity (l.MK) lets you n.:bui ld complex pro­
grams wi th :1 single com mand . Onc t! you specify th e relation­
ship s of the various pie ces of yo ur sy~tem in a depende ncy fil e, 
L \IK auto maticall ,· rebui lds \'Our svstem the same wav even · 
ti me, and only co inpi les progra m file tha t ha,·e chang.ed. Bu·t 
1.,\/ K is not l imited to updatin g p rogram~. You can use l..1\/ K to 
updat e documcntati0n o r perf or m an y t!Xecutab le command! 

Latt ice Tex t Utilities m $75.00 
Lall ice Tex t Uti l i ties (I.TU) consists of eight softw are wo ls to help 
you manage you r text fi les. GREI' searches fil es fo r the spec i­
f ied pat tern . DIFF compa res 1wo fil es and li sts their d i ffer ­
ences. E)...'TRACT creates a l ist of fil e names to be ext racted from 
the currem d i recto r y. BUILD creates batch fil es from a prev i­
ous!)' ge nerate d fi le n:1me l ist. we di spb ys the num ber o f 
characters and optio nall y th e checksum of a specifi ed fi le. ED 
is a l ine ed itor w hich can uti l ize output from other I.TU so ft­
ware in an auto mated batch mode. SPLAT searches fi les fo r a 
spec ifi ed character str ing and repla ces every occu rrence w ith 
:1 specified str ing. And FILES li sts, cop ies. erases or removes fil es 
o r emire dire ctor,· s1r uclll res wh ich meet the spec ifi ed 
con d iti ons. 

Lattic e Un ic alc ® Spr eadsh eet $79.9 5 
U11ical c is a simple -to-o per:ue p rogra m 1ha1 tu rn s your Ai\l lGA 
comp uter into an elect ronic spreadsheet. Using U11icalc you can 
easi ly crea te sales repo rts , expe nse accounts, balance sheets, 
or :m y other repo rt s yo u had to do manuall y. 
Uni ca lc offers the versati l it y yo u\·e co me to expect from bus i­
ness so ftw ar e, p l us t he spe ed and p rocess in g pow er o f 
th e M IIGA. 
• 8192 row by 256 co lumn p rocess ing area • Com pre hensive 
context-sensi ti \' e he lp screen s • Cells can comain nu meri c, 
algebr aic fo r mula :tnd title s • Fo reign language custom ization 
fo r all prompts :tnd messages • Com p lete lib rar y o f algeb r :tic 
and cond iti onal functi ons • Dual w indow capabilitie s • Float­
ing point and sciemifi c nmat ion avai lable • Comp lete load, save 
and pr im c:1pabilit ie, • Uniqu t: cu 1omi z:.11ion capabi lit y fo r your 
every appli c:1tion • Fu ll co mpatibility with o ther leading 
spread shee t~. 

Lattic e MacL i brar y "' $100.00 
The I.all ice Ma cLibmn •'" is a co lle cti on of more than sixt\ ' C 
function, w h ich all o·w yo u to q u ic k ly and eff i cien t l y t :ik e 
ad,·am age of the powt: r fu l capabi l iti es o f the Ai\ 11GA. 
Even if your knowledge o f the AMIGA is l imited , J\lacLibra1)' 
can ease your jo b o f impl ement ing screens, wi ndow s and 
gadgets by uti l iz ing 1he funct ions, examp les and samp le pro ­
gram s included w it h the package. 
Other Macl.ibrc11y rout ines arc functionall y compatib le w ith the 
most wid ely used App le® i\'1:lcintosh '" Q uickd raw Routine s'" , 
Stand:1rd File Package and "lbo lbox Ut ili ty Routine s enablin g 
you to rapidly co nvert you r Macim osh pr og ram s to run o n 
the A~1JGA. 

Pan el "' $195 .00 
Pan el will help you w rite your screen prog rams and layer your 
screen designs wit h up w 1en overl apping images. Panel's screen 
layout s can be a~signed to i nd ividual window s and m:ty be 
dynamicall y loaded from fil es o r comp iled into a program . Panel 
wi ll ou tput C sour ce fo r incl uding in you r app l icat ion s. Amon­
it or and keybo ard uti l it y is also incl uded to all ow you to cus­
tomize yo ur app lic ati ons for ot her s,·stems. 

Wi1h L:llli cc produ c1> )'Ou gc 1 I.au ice Sen •ice incl udin g 1e lcp ho ne su p­
port . nu 1ice of new prod uc1s :tnd .:n hance mc.:nis :tnd a 30-da )' rnuney­
hack gu ar:tni<:e. Corp o ra1e license agreemems availab le . 

~~· ~~· ~ 

Lattice 
l.aui cc, lnc o rp o rai ecl 
Post Offi ce Uox 3072 
Glen Ellyn, Illin o is 60 138 
(3 12) 858-7950 TWX 910-291-2190 

INTERNATIO NAL SA/.F;S OFFICES: Benelux : Ines Datacom (32) 2-720-51-61 
Japan: Lifeboa t Inc. (03)293-471 1 England : Roundhill (0672)546 75 
France : SF!. ( I )46-66-11-55 Germany: ( 49)784114500 ( 49)8946113290 



Off the Ground Educate Your Dealer 
I am an enthusiastic Amiga . ~ baught a,1 /\miga, I ex-

owner as well as a charter s11bsc 1ber __.:pectea mmor />roblems. What J 
to Am iga World. 1 just receiue the did11 "t exj,ect was /nob/ems with the 
May(J1111e '86 issue and I was so Ja· dealers. and therr are quite a Jew. 
vorably i111/1ressed with it that I just A 111i~i11Jor111ed or lazy dealer ca11 
had to write lo you and tell you thflt taint th,, image of a computer. I 
)'OU have finally golle11 this maga- have seen some computer dealers 
zi11e off lhe ground and flying. This who havr thP A miga turned off 
issue is so much beller than any of while a Macintosh is n111.11i11g a 
the previous issues tlwl !here is 110 /Jlac/1-1111d-white graphics demo next 
comparison. I must say that I found to it. 0111' dealer even told me that 
the first four issues to be i11teresti11g the Amiga i~ IBM and ivlaci11tosh 
reading, but you have fi nally hit 011 compatible. Fi11all)\ 111a11y dealers I 
what I and all other Amiga ow11ers have spoken to are 1111Ja111iliar with 
have been waiting for. We wa11t you soflwari' and hardware available or 
lo tell 115 how this Ja11tastic com- u11der droelo/)111e11l for the Amiga. 
/mter works and how \,·c can 11Se it. It is up lo you and I to try to 

Philip W Shew inform our dealers of what is going 
Hagerslown, MD 011 and of remedies lo com 111011 prob· 

/ems that we e11co1111ler. The result 

Amiga Speaks for 
Itself 

I read with i11teres/ your column 
[Zeitgeist ] i11 the J'v/ay(June issue re­
garding the 111m1y critio of the Amiga. 
/ 11 thP 11w11ths si11a the rele(l.le of the 
Amiga, I havr read articles predicting 
doom for Commodore with the reason­
ing that the i11itia/ lack of software will 
cause lhe Amiga lo be ajlo/1, a11d there­
Jorl' Commodore will go out of business. 
Th,• saml' situation existed for the Com­
modore 6-J i11 the brgi1111i11g. 771P critirs 
had the same /1redictio11 and we 11ow 
know how wrong they were. 

I have also 110/ired a11 increasing 
11u111ber of adurrtis1'111e11ts by com/Jet­
itors (partirnlarlyfo r the Ata ri 
520S7) that have used misleading, 
and i11 one case, lot ally false state-
111e11ts abo11t the Amiga. Why the 
criticism? Perha/JJ the Amiga 111al1es 
them nn vo11s. Fort1111ately. the 
A miga s/Jet1ks fo r itself (figural iurly 
and literally). 

Paul Loss 

will be informed dealers who will 
sell morP A III igas. 

J ohn Slocum 
Philadelphia, PA 

Dismal Afternoon 
/'111 impressed with Amiga Basic. 

Al last, we have a J11llfeat11red Ba­
sic with access to most of the ma­
chine's capabilities, a11d as Jar as 
Basic goes, it is fas t. 

My 11j,JJ/iratio11s, lww£'1H'r. de111a11d 
eueu greater sj,eed. Hewrsive mat he· 
111atics and solid geomelly typically re­
quire gobs of calculatio11s. 011e 
particular problem. co111Jmti11g the 
1\ lmulrlbrol s1'I. tahes fro m 15 to 24 
ho11rs to co111J,lete. I thought, "\\/ail till 
/ gl'I Ill_)' hr111ds 011 (/II flSSPlllbler!" 

1 have j ust spent a rather dismal 
afternoou tryi11g to do just that. 
First of all, I discovered that there is 
110 tec/111ical infor111atio11 available 
for the Amiga. Second, the only 
A miga assembler 1 can find will 
work only with Version 1.0 Kick-

Co111111ack. N )' start (I have Versio11 I. I ) and two 
disk drives. 
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Two disk drives? 1\/hy lwo? Can it 
be made to work wilh one? I don 'l 
want lo buy mwlher disk drive. The 
salesman doesn't k11ow lhe answers, 
but he sympathizes. I go home, de­
pressed. I fi11d lhat Amiga Basic h<IS 
churned out another len lines of the 
Mandelbrot set while I have bee11 oul. 

1 camwt understand salespeople 
who k11ow nothing about a product 
beyond its price. I cannot tmder­
sla11d a company that does not make 
crucial infonnation, such as hard­
ware requirements, available lo their 
distributors. My /Joint here is that 
this machine, bursting with poten­
tial. ca1111ot s11rvive without j,roper 
rnjJ/Jort f rom Co111111odore-A111iga a11d 
their distrib11tors. 

Paul M. Carlisle 
Royal Oah, Ml 

Bantam Comp ut er Books 
publi shes The AmigaDOS Manual 
($24.95) . Add ison -Wesley no "· 
publi shes techni cal ma nua ls fo1· 
th e Ami ga. includin g a Har d­
ware Refe rence Manu a l, two 
ROM Kerne l Manuals and a n 
Intui tio n Re fere nce J\!anua l. 

Th e o nly assemb le r cun-e ntl y 
availabl e for the Ami ga is th e 
Amiga Asse mb ler ($99.95) . a 
ma cro asse mb ler/lin ker pr ogr am 
fro m Co mm o d ore, whi ch re· 
quir es two di sk dri ves. 

- Editors 

Where, Oh Where Is 
the Software? 

I've had my Amiga jor 90 days. 

I've joi ned a users grou/1. I've 
bo11ght a rou/1/e of games (J\li11dslwd­
ow a11d \\lituess), Drluxe Paint, a11d 
/"up waited. 

Waited for the /8 1\11 emulator 
[Transformer],Jor example. When I 
bought !he machine, I was told that 
it would be available in December. 
Still 110 IBM emulator' 

As you k1ww, there is only 011e word 
processor 11ow available [Textcraft]. 
Where is £,wbleM'rite? Where are the 
others we had expected? Nol even sched-
11/ed for delivery! 

Thal you were able to publish 
fou r iss11es with so Jew programs 
available fo r review is nothing short 
of amazing. What's lhe problem? I 
don'/ know, bill I 'm willing to guess 
that the software p11blishers have 
taken m1 altitude of "wait 1111til 
they've got the DOS straightened 
out" before they're willing to market 
a finished product. 

I have confidence that, eventuall)\ 
there will be all the software for which 
we are 11ow looki11g, but if you have 
some application fo r which yo11 need 
software 110111, you will be disappointed. 

In lhe meantime, 1 hope that your 
magazine is s11ccessful. I do11 't envy 
your having lo go lo press with so 
little lo review. 

Nelson R. Kerr, J r. 
Reston, \IA 

Th ere was virt ually not hin g 
ava ilab le fo r us LO rev ie"· unt il 
o ur Ma1·ch/Ap ril issue. Thi s is­
sue is o ur meaties t so far in 
term s o f re views and new p rod­
uct an no un cem ents. T he Amiga 
sof tware ma1·ket is slow ly beg in­
nin g to co me Lo life. S lowly. 
Sti ll no sign of th e T ransfo rmer. 
Enable /Wr ite, etc .. etc. Patience. 
m y fr ien d, pati ence . 

-Editor s 

Send you r le tt ers to : Repa r­
tee. AmigaWorld edit or ia l. 80 
Pinc St. . Pete rboro ugh. N 1-1 
0:1-158. Lette rs ma )' be edit ed fu r 
space and cla ri ty. 



Shakespeare U'rote Over 1 OOO ifb·rkS 

Imagine what he could have done with the 
Flow ni Idea Processor 

He was a playwrite, poet, novelist, and visionary auth or. 
From his pen came some of the most noted pieces of 
literature of all time. By some estimates, he wrote ,vell 
over 1000 different works in all. 

Now imagine what he could have do ne if he had Flow, 
the Idea Proce ssor for Amiga rn personal computers. 

F low makes it easy to formulate your business and 
creative endeavors. Ent er your thoughts and ideas. 
Arrange and re-arrang e them. Hide the details or show 
the big picture. 

And Flow gives you the ultimate versatility in idea 
processing by making your mouse the comm and apparat us. 
With Flow you can formu late an idea and put it in motion 

with the touch of a finger. You don't have to break your 
train of thought when something new springs into 
focus, you simply move your mouse and put the 
idea into play. 

Wh ether your next task is writin g a quarter ly 
report or a gothic novel, let your 
thou~1t s and ideas flow, 
with !<low. 

New Horizons Software 
First in personal 
productivity and creativity . . . 

------­New Horizons 
S O F T W A R E 

New Honzoos Softw,re. P.O. Box 43167. Austin, Texas 78745. 512128(}0319 
Copyright c 1986 New Horizoos Software. All Rights Reserved. Amiga is a trademark of Commodore·Amiga. Inc 



Finally served, delicately sea· 
soned, chosen from around the 
world of savory A miga cooking. 
Our chefs have prepar ed a bit 
of this and a touch of that lo 
whet the appetite and take the 
edge off the insatiable hunger 
that we know you all have; a 
craving that can never be to· 
tally satisfi ed, but only partially 
appeased. Here they are: Hors 
d 'oeuvr es. But before we begin 
the f east, a f ew bon mots from 
the maitre d: 

All th ose wishin g 10 submiL th e ir fa\'or ite 
rec ip es fo r poss ible pub licaLio n in Hors 
d'oe uvres shou ld includ e with Lheir 1idbi1: 
the ir nam e, addr ess and T-sh in size. All 
submi ssion s beco me the propen y o f 
A111iga Wor/d ma gaz ine, so don 'L send us an y­
thin g that you wouldn ' t want us 10 have fo r­
ever. Amazing as it sou nd s, gr ea t min ds 
th ink a like, and we have 10 pu b lish the se 
sni p pets as we get th em. Also note: O ur 
chefs tr y LO sa mp le eac h an d every morse l, 
bu t some times somet hin g slips th ro ugh ou,· 
greasy liul c finge rs tha t may no t be entir e ly 
"koshe r," so befo re you try an y o f th ese 
t ips, be sur e th at you are workin g with back­
ups of your Work bench , or whatever. d isk. 
In th e case that somethin g goe wro ng, you 
will be abl e LO fa ll back o n th e ori ginal. If 
you find one of ou r liu le ge ms LO be ··un · 
palat abl e," th en le t us kn ow so that we ca n 
war n o th ers. 

Beyo nd th at. .. Bon Appetit! 

Quick Cl.I 
T hi s tip has no o ne sp ec ific a uth or, and 

mos t peopl e pro bab ly alread y know it, bu t 
for those fe w who might not kn ow ab out it 
yet. .. . Th ere is a very fas t way 10 ge t 10 th e 
CL! with o ut fir l goi ng th ro ugh Work bench, 
th en cl icking on th e system d ra we r. Lhc n 
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'oeuvres 

clicking o n th e C L! ico n . Wh en you warm 
start (CTRL key a nd bo th Ami ga keys) o r 
afte r th e " in se rt Wo rkb e nch" promp t fro m 
a cold sta rt , the scre en will be blank for a 
mo men t or two. Wait unt il you get the ini ­
tia l Cop yright message on th e scree n (Co py· 
r ight 1985 Comm od o re-Ami ga. Inc. All 
r ight s re se rved . Release 1. 1) th en ho ld d o wn 
the CT RL key and pre ss th e D key before 
th e norm al Wo,·kb ench scree n appe ars. 
Ra th er tha n go ing into Wo rkben ch. you will 
ge t a BREAK message and th e CL! p ro m pt 
>. To ge t back 10 Workb ench , type 
LOADWB. Af ter it has fini shed loadi ng, 
click the left mo use bu uo n (Lo reac tivate 
1he CU window ) and type E DCLI. Th e 
CTRL-D seq uen ce is the co mm and to im er­
rupt bat ch file exec uti on. T tie next few ho rs 
d'oe uvres d eal with the C L!, stan up-se­
q uenc e and RAM DO S. For mo re detailed 
in fo ,·matio n abou t so me of th e tip s be low. 
sec th e art ic le "Wind ow on Amiga DO S" in 
o ur MayLJunc I 986 issue. 

RAM DOS 
Sin gle-dri ve own ers are frequentl y re­

qu ested to repla ce th e Wo rkb ench d isk in 
DFO: when performin g tasks. Even simp le 
thin gs like ge llin g a d ir ecto ry list ing in th e 
CU mode ca n tak e a nu mber o f di sk swa ps. 
An easy so lut io n to the swappin g probl em 
is to crea te a Rr\l\l d i k di rc CLory and cop y 
im o it all th e co mmand s no rmall y found in 
the C di recto ry. Th e proc edur e is very sim· 
pie . From the CL! promp t type: 

MAKEDIR RAM:C 
COPY C RAM:C 
ASSIGN C: RAM:C 

Af ter the command s arc co p ied into RAM, 
your Amig a behaves as if you ha\·e two d isk 
dri\ ·es tab led RAM: and DFO:. Th i should 
mak e life a lo t eas ier for single-d rive use rs, 
bu t there is a ca tch: Wh en all the com· 
mands ar e co p ied , you a rc o nly left with 

about 271 K, so thi s techn iqu e is o nly pr ac ti­
cal for users with 5 12K RAM o r mo re. 

Sam Spear 
Fort Worth , TX 

Editor's Note: We received a manber of variations 
on this Iheme, as you will see below. 011e of our 
own ideas was lo change the second line to read 
COPY C RAM:C QUIET so that )'Ou don't have 
to watch all the command names scroll by as they 
are copied. We have not tested this with too many 
programs, so there is a fJossibility that a memory 
cnmch might occur. Let 1lS /mow if yo11 fi nd other 
uses and/or problems with RAM DOS. 

Startup RAM DOS 
If you use 1he C L! a great deal and have 

onl y o ne di sk d rive, you ca n edit the start · 
up-sequ ence LO automati call y create a RAJ\! 
DOS for you and th en lea \'C you in th e CU 
with o ut ca lli ng Work ben ch. 

Fir st. make a backup co/1y of your \Vorkbe11ch 
disk!!-' Thi s will enable you LO start over in 
th e eve m o f a mi shap . Fro m th e C U 
pr o mpt , type ED S/START UP-SEQ UENCE. 
Th is will ca ll up the editor prog ram where 
you ma y then chan ge the startup sequ e nce. 
Yo u can use th e arr o w keys LO mo ve ar o und 
in the tex t.; th e CTRL and B keys le t )'Ou 
delete lin es. The ECHO co m mand simp tr 
pr int s text o n th e screen so you can custom ­
ize your Startup scre en to read an ythin g 
you want. (Fo r more in for ma tion abou t th e 
ED, see ·' t.:sing th e Am iga Editor " in th e 
May!Jun e 1986 issue of AmigaWor/d.) Cha nge 
the Sta rtup -sequence LO includ e th e fol low­
ing lines: 

MAKEDIR RAM:C 
CO PY C RAM:C 
ASSIGN C: RAM:C 
CD RAM: 

Delet e the last two line s o f th e Startup -se­
qu e nce (Loa dWB and e ndcl i > nil ) if" you 
d o no t wam LO enter Wo rk bench after creat­
ing the RAM DO S. When every th ing looks 
the way you want it LO, pr ess the ESC key, 
the n the X key, and then pre ss Retu rn. Thi s 
will save you,· ch ang es to th e di sk. re placing 
the o r ig inal Startup- seque nce with your new ..,... 



just got better 

Aim your video camera and let Digi-View capture 
images with breathtaking clarity. Then use 
friendly , on screen controls to adjust brightness, 
contrast and color for the ultimate image. Digi­
View uses the Amiga's exclusive hold-and-modify 
mode and sophisticated dithering techniques to 
display broadcast-quality color photographs. Oigi­
View's superb color resolution is made possible by 
a precision color-separation process that uses color 
filters (included ) and an inexpensive black and 
white video camera to resolve an amazing 21 bits 
per pixel, or over 2 million shades. 

Orders Only 
1-800-358-3079 Ext 342 
Customer Service 1-913-354-9332 

Capturr timt 
High·Rt> o-10x400 
Low·Res 320x200 

20 second~ 
10 second; 

Color Separation 3:!0x200 JO s«onds 
Requirt."S RS..170 Monochromt' or RGB Camera \,•ith 2:1 intttlac~ 

Amiga is .a tradem.uk ot CommOOore--Amig.a. Inc 
S: 1086 NewTek 

j 

Actual unretouched photo. 

In the monochrome mode , Digi-View features 
resolution of up to 640x400 with 128 gray levels. 
Special image processing software eliminates 
flickering and contour effects . IFF disk format lets 
you transfer pictures to other Amiga graphics 
programs. For scientific image processi ng or just 
plain fun, to exploit the full power of Amiga 
graphics , see your Amiga dea ler or call toll free 
for your Digi-View video digitizer. 

Digi-View - Seeing is believing. 

Only $199.95 
Video Cameras and accessories available 

DIG!-
NewTek 
701 Jackson 
Suite B3 

JEW 
Topeka, Kansas 66603 



~ version. (T his is why you only want 10 tr")' 
th is on a ba ckup copy or Workbenc h.) If 
you hope lessly mess th ings up. press th e 
£SC key th en th e Q key to ex it the ED with· 
o ut sav ing change s. 

No w, when you warm or co ld sta rt your 
Am iga, th e RJ-\'.\I DOS will auto matica lly be 
crea ted for yo u. For switching bac k and 
forth between disk ·'drive .. (DFO: and th e 
new RAM:). use che CD (change di rector y) 
co mma nd . Fo r example . CD DFO: to ge e 
back to DFO: or CD RAi\l : to make the RAi\l 
d isk the defa ult dir ec tory. 

Date/Time Startup 

Steve Worcester 
Bu e na Park , CA 

I fou nd a way to ent er· the date and time 
with o ut h aving to first go im o the Pr efe r­
ences sec tion. I edit ed th e stan up-sequence 
u in g ED. Cha nge th e Startup- seque n ce co 
includ e the following lines [usin g th e tech­
niqu es d esc ribed above ]: 

ECHO·· .. 
ECHO ··DEF.-\l.iLT DATE:·· 

Sta rt up elate 
DATE 
ECHO·· .. 

: shm ,· las t 

EC HO .. SET T HE DATE Ai\' D T lt,.IE.'" 
ECHO· · DD-M'.\l'.\1-YYY 1-11-1:i\lM"' 
ECHO·· .. 
FA) LAT 2 I ; er ror tr ap 
D,XfE ? : request elate 
IF FAIL 
ECHO· · .. 
EC HO --PLE.-\SE TRY ACA i:"\:· 
ECHO ··usE SPACE TO EP/\ RATE DATE 

AND T l'.\IE:' 
ECHO ·· .. 
DATE ? ; seco nd chan ce 
END IF 
DATE 
DATE TO SYS:S/LAST-S TARTUP-DATE 

; write a file 
ECHO··" 

Having th e scartup scr ipt request th e da te is 
an idea th at has bee n aro und for· a while. 
but thi s little eq uence is unique in that it 
writ es. As Am igaDOS boots up , it ge t th e 
elate o f th e newest files on th e Workbe nch 
d i k. Writin g a file when the clock is set 
durin g startup ensures that th e next time 
the elate is e t. it will be et no ea rli er th an 
th e last time you used the co m pu ter . T he 
file i wr iu cn to th e ··s·· directory. T hat it is 
named --Last-Startup-Date". even th at it ac­
tu ally co ntain s th e dat e. makes no d iffer­
ence; these arc merely co in cid enc es o f 
co nveni e nce . 
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O ne benefit o f thi s startu p is th at you 
neve r have to type ou t th e com plete date 
unl ess you sha me lessly igno re your Am iga 
for mor e than a week. T he Dat e fun ction 
recog nizes clay names as well as elates, a nd 
as um es that if you ent e r "i\!onclay", yo u 
mea n the nex t '.\lo nclay. T hu s, if you las t 
booted o n Frida y, J anu ary 3 1. 1986 . and 
you respond --23:12 '.\,lonclay"· to th e elate 
p ro mpt. it is just as goo d as t)•pi ng 
"23: I 2:00 03-ma r-86", a nd so mewhat eas ier. 
If you reboo t during th e d ay, ju st type the 
curren t t ime. As an as ide, Date a lso rccog· 
n izcs "' toda y", "yes terd ay", and "tom o rr ow" . 

Marcus Brooks 
Austin , TX 

Notepad Address Book 
As you know , the Wor kb ench I . I disk has 

a No te pad prog ram in the Utilitie s drawer. 
T he I o Lep ad co nsists of I O pa ges, each with 
49 rows of Lext. If each p age is titled wit h 3 
co nsecuti ve leue rs of th e alpha be t. the re· 
main ing 48 rows ca n be used a an address 
boo k and /or ph o ne dire cto ry. l\ ·e found it 
ea iest to keep the screen defau lt width and 
use th e sizin g gadge t to dr ag th e windo w to 

full len gth befo re sav ing. T here i eve n 
roo m for an ope n ing titl e pa ge. If you put 
V, W. X. Y and Z at the LOp of the las L page. 
you have eno ugh rnom fo r a page of notes 
or im po rt ant dates on Lhe last page . Using 
the Style men u allow s fo r end less creat ivity, 
and the addr ess/p hone list ing s can ea ily be 
printed . 

Pattern Matching 

Paul Elliot 
Su ffiel d, CT 

Ami gaDO does not have an ex pli cit 
wildca rd strin g like th e as teri sk (*) in MS­
DO S. Ho we,·e r, a wild ca1·cl string can be im· 
pleme ntcd by using the pa tte rn -match ing 
pair# ?. In AmigaDOS th e? is the wilclca rcl 
symb ol for a singl e ch ar ac te r. whi le the # 
means ma tch th e followin g pauern multiple 
t imes . Fo r exa mple , the co mm and : 

CO PY DFO:SAM/TEST.#' TO DFl:SAM[ 

wou ld co py all th e files Lhat beg in with 
TEST. in the SAM dir ecto ry o n Lhe d isk in 
dri ve O to the SAM dire cto ry o n the d isk in 
drive I. Howeve r. th ere is a subt le d iffe r· 
encc be tween #?a nd *. ncler MS-DOS. the 
period is a d elimiter between the file name 

and th e su ffix. bu t it is not used the sa me 
way under Am iga DO S. So . in th e p rev ious 
examp le, a ll files na med TES T with a su ffix 
wou ld be co pi ed, but the file TES T itself 
wou ld not be co pied, since it was no t fol­
lowed by a per iod . 

CLI Typewriter 

Sam Spear 
Fon Wort h, T X 

1f you wan t to use th e Ami ga an d you r 
print er as a typewrit er, all yo u ha ve to d o is 
ente r CO PY * TO PRT: from the CLI 
p romp t. From th e n on , ever yth ing you type 
on th e ke yboa rd will be pr int ed o n the 
pr int er. To cancel the comma nd , p ress 
CTRL and \ at th e ame t ime. We've used 
th is tech n iqu e to ma ke labe ls fo r slide trays, 
Smm mov ies, video cassette s a nd eve n a list 
of Amiga co mmands for qui ck refe rence. 

Ms. V. Bende 
Whitb) ', Ontari o 

Ca nada 

Two -Drive Diskcopy 
From Workbench 

Thi s o ne was so simpl e that iL is embar· 
rasi ng. S ince I ha te LO co nsta ntl y exchan ge 
di sks, I was loo kin g for a way to make use 
of my extern al d r ive. Wh ile th e do cum e nta­
tion ta lks abo ut th e D iskcop y co m ma nd in 
th e CU, the re was no th ing about how to 
co p y di sks from Workbe nch usin g l\~ O 

dri ves. All you have to do is pu t a blank 
di sk in o ne d ri ve and the di sk you wish to 
co py in the othe r, then drag th e sou rce dis k 
ico n on top of th e e mpt y ("Ba d"') d isk icon. 
In one m inut e a nd 35 seco nd s, you will 
have a perfect co py of the sou rce di sk. 

Snapshot 

Thomas H. Cosgrove 
Frede r ick , MD 

Although th ere is docume ntat ion in th e 
Am iga ma nu als on how to use the Snaps hot 
fun ct ion . some clar ification is in ord er. 
Open , size and pos itio n th e window and ar­
range the ico ns in side where you wan t 
them , Lhen pos ition Lhe di sk ico n where you 
wan t it a lso. Wh en th is is done , wh ile hold­
ing do wn the sh ift ke y, sing le click all th e 
icons (eve n the main d isk icon) . When the y 
are all selec ted (they will turn dark ), th en 
selec t S 'APS I-IOT fro m th e Speci al menu . 
After your chang es have bee n reco rde d o n 
the di sk, you ma y close the win dow and re­
o p en iL j ust to be sure ever ythi ng is now as 
you wa nt it to a pp ea r. 

Steve Butch er 
Lo ng 13each. CA 
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Music Synthesis and the Amiga 
In this introduction to 
music synthesis and the Amiga, you 
will learn how the A miga creates 
musical sounds and how to use 
them with Amiga Basic. 

By Peggy Herrington 

T he two mo st popu la1· ways o f synth es izing sound are 
descr ipti ve ly ca tego ri zed as addi tive and subtractive . Sub ­
tra ct ive synth es i is mode led on the way so und is p ro· 
du ced in man y rea l-li fe situ ations. Whe n you spea k o r 
ing, th e so und heai·d is a n insta nce o f your th roat , 

tongu e, mouth , lip s, etc., filt erin g and co nt ro lling prop· 
e rti es o f th e sou nd produ ced by your voca l chord s. T he 
overw helmin g maj o ri ty o f toda y's synth es izer s produ ce 
so und in a similar way-by filte ring ou t (subtracting) 

unw ant ed pr opert ies o f sound waves the y ge nerat e elec· 
t ro n ically. You ca n spot sub tract ive synt hes izer s by the 
descrip tion s of th e wave form s they ge ne rate (usua lly 
sawtoo th , squ are, tri angle and no ise) and the filters and 
/\DSR (attack/decay /susta in/rel ease ) envelopes they use 
10 modify tho se sou nd s. 

Additive Synthesis 
Th e Ami ga uses a me th od of synth es is th at work s th e 

o th er way around . Ratl1er th a n re moving port ion s o f 
sound s prod uced by hard ware, th e Amiga build s sound 
from tl1e bouo m up th ro ugh addi tive synth es is us ing 
d igit al instru ctions (num be rs) from its memo ry. It p ro· 
d uces th e soun d itse lf with four t in y d ig ital·to ·ana log 
co nvenors th at can lllrn numb er s int o comp lex sound s. 
Alth ou gh addi tive synth es is isn't used as widely as sub · 
t rac tive, lots of info rm ation about it is availabl e as it 
has been used in uni vers it ies fo r ''se rious" mu sical 
swd y for yea rs. Th e techn iqu e was aro und , in fact. long 
before subtra ctive synth es is. Additiv e has th e inh e rent 
advanta ge o f being mu ch mo re flex ible th an subtr ac tive 
synt hesis be ca use it is based o n softwar e in stru ction s 
ra th er th an hardw are dev ices . T his adv ama ge is furth er 
enh anced in th e Ami ga beca use th e so und system and 
memor y coex ist with a veq ' powerful com pu ter. 

Sine Waves 
Sound is some thin g we ex per ie nce when mo vement 

in th e ai r strik es o ur ear drum s. We call it a wave o f 
so und beca use an air di sturban ce moves away from its 

source in much the sam e way as waves or rippl es o n 
th e surfa ce of a pond move out ward from a drop of 
rain . Sound in ge neral can be aco ustica lly redu ced to 
the sum of severa l pur e to nes o f d iffe rin g frequ e ncies. 
Th ese pur e to nes ar e ca lled sine waves, and alth ough no 
aco ustic instrume nt sound s th em, sine waves ca n be 
gene rated quit e handi ly by the Am iga. Gro up ed int o 
one sound , they are known coll ec tively as a f1mdam e11tal 
wi th harm onic overtones. O vert ones arc what make so und s 
uniqu e- the ir pre sence o r absence is what makes my 
vo ice diff erent (to o bad for me ) from Lena H orn 's, and 
tell you the d iffe rence between a pi ano and a gu itar, 
for instance, eve n whe n tl1ey' re bot h so undin g middl e 
C. Beca use of ove rt o nes, a parti cular mu sical sound or 
vo ice is sa id tO possess its own uniqu e tim bre. 

A sin e wave is co nveni em to work with, but not par· 
ticul arl y excit ing tO listen to . If you do n' t want to take 
my word for it, tr y running th ese two lin es in Amig a 
Bas ic. Th ey will so un d m idd le C for on e seco nd usin g a 
sine wave. 

WAVE O,SIN 
SOU ND 261. 63, 18.2,100 ,0 

Sawtooth waves 
By using the comp utin g powe r o f th e Amig a with 

Amig a Basic, we can add some harmo nic sin e waves 
(overton es) to ano th er sine wave and co nstru ct a more 
aura lly re wardin g timbr e. T he Wave bui lder program 
(p. 22) con tain s a n Am iga Basic p rog ra m th at allows us 
to do thi s. On ce you ha ve typed th e prog ram in, hold 
down th e right Ami ga key and pr ess R to run the pro­
gra m, or select Start by hi ghli ghtin g it with th e mouse 
po int er on tl1e pull -down menu. ~ 
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Sophisticated, Stimulating, and System-specific 
Whe n you use Lhe most soph isti cated and excitin g 

comp uter on the market tod ay, you de serv e a n equally 
soph ist icated an d excit ing comp an ion magazine. 

lnLrodu cing AmigaWo rld, pu blished by 
CW Co mmun icaLions(Pe terborou gh, the leader in qua l· 
ity comp uter publications. It 's the on ly mag azine for 
Amiga users . 

A miga World's clea rly-written fea tur es help new users 
take fu ll advan tage of the newest Co mmodore. Plus, 
lively and fully·illustrated art icles o ffer insp irnt ion to 
everyo ne who wa nt s to be crea tive wh ile learn ing. 

Yo u' ll get out stand ing colo r reprod uction on high· 
qua lity, over sized pages. In stead of a reaso nab le facs im­
ile, you' ll see trn e-to-life exa mples o f the Ami ga's co lor­
fu l graph ics! 



• 
az1ne 

Making the Amiga Work For You 

With unri valed gi:aphic s a nd so und capa bili ties, the 
Amiga is alrea dy in a class by itself. AmigaWorld not on ly 
tells you why, it shows you how every incredible featu re 
can wor k for you. 

In e ach issue, AmigaWorld auth ors will guid e you 
th ro ugh a new frontier o f computin g! 

Sub scrib e to AmigaWorld today and : 

• Expwre the speed and versatilit y of the Amiga for 
home a nd bu siness app lications. 

• Learn about the latest a nd very bes t new hardware/ 
so ftware on th e market. 

• Receive in-depth , easy-to-und ers tand ana lyses o f 
Ami ga's astoundin g fea tur es. 

• Discover a regu lar bu yer 's guide , tim ely reviews, and 
user hin ts and tip s. 

Become A Charter Subscriber 
And Save 25% 

Th e cost of an Amig ay\brld subscripti on cou ldn 't be 
be u er! By beco min g a charter sub scr iber , you'll save 
25% off the basic sub scr iption rate, and nea rly 37% off 
the cove r pr ice! 

As the world 's larges t publisher of comput er-related 
info rm ation, CW Communi cations un co nditi onally 
guara nt ees your AmigaWorld sub script ion. 

If you' re no t comp lete ly sa tisfied, tell us. We' ll refu nd 
the full price of your sub scripti on-n o qu est ions asked! 

To ord er, p lease re turn the coupon or attached car d . 
For faster serv ice, ca ll 1-800-258-5473. In NH, call 1-924-
9471. 

YES. I want to save 25% off the basic rate! Enter 
my one yea r sub scription (6 issues) to Am iga \i\vr ld for 
the low chart er sub scr ipti on pr ice of $14.97. lf I'm no t 
sati sfied at any time , I will rece ive a full refund - no 
questions asked. 

D Payment Enclose d O Bill Me 367R2 

Name 

Address 

City Stale Zip 

Please make chec k payab le to AmigaW or/d. Canada and Mexico SI 7.97, 
I year only, US fund s drawn on US bank. Foreig n Surface $34.97, I year 
only, US fund s dr awn on US bank. Foreign Airmail please inquire. 
Please allow 6-8 weeks for de livery. 
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(SIN(l•K #)) 

TIME-. 
'· 

Figure 1. 

(SIN(l •K#)+SIN(2 •I •K#)) 

TIME - ... 

___ .-

··., 

Figure 2. 

(SIN(l •K#)+SIN(2 •I •K#)+SIN(3 -,.K #)+ SIN(4 •I •K#)) 

TIM E - ... 

Figure 3. 

..... T he routine ca lled RuildWavejonn prim s a seri es of 
256 numb ers to a wind ow. ( fh ey ca n be dir ec ted to a 
primer simpl y by changing PRlNT to LPRl NT.) T hese 
numbers define a sound wave-a fundament al with har· 
monic overtones-and are stored in memory in an 
arr ay called TIMBRE , which so und generator O uses in 
th e Playlt rou tine to sound th e nin e tones known mu si· 
ca lly as C 1 to C9. T he fourth tone is middl e C. 

A graphic ana lysis of the numbers print ed in th e win · 
dow (Figure 4) shows th e shape of the wave th at thi s 
program co nstru cts and uses as a timb re when so und · 
in g th e ton es. Th e height of that wave (or verti ca l ax is) 
establishes its amplitude or volume, and th e length (the 
ho rizontal axis) shows its di stributi on over tim e (which 
we will get to in a moment when we exam in e frequency 
or pit ch). Comparing its ove rall shape with Figure Sd 
revea ls it as one cycle of a sawtooth wave . Thi s parti cu· 
lar sawtoo th wave produ ces a rich ton e th a t so und s 
mu ch like a n o rgan; it is u sed in the mu sic demo pro · 
gram on th e Amiga Extr as di sk. Examining that program 
will revea l that th e DtXI'A statements used in the InitSowul 
routine are preci sely the same as the numb ers print ed in 
th e window by th e above program. 

Thi s sawtoo th wave was co nstru cted by adding a fun · 
dam ent al sine wave and th e seco nd , third and fourth 
harmonic overtones in th e long lin e in th e For. .. Nex t 
loop in the Build Wavejonn routine that start s TIMBRE(l). 

Figure l shows th e fundamental sine wave that was 
used , which you can re pr oduce num e rica lly (and hear) 
by de leting th e last thr ee exp ress ions in th at lin e to 
make it read : 

TIMBRE (!)= 3 1 *(SIN(I*K#)) 

Figur e 2 shows a gra ph of th e fundam ental with its 
seco nd overtone, whi ch you ca n get by using th e first 
two SI expre ssio ns in that line : T IMBRE 
(I) = 31 *(SI (l *K#) + (SI (2*I*K#)). Be sur e to place 
them inside the parentheses that enclo se all th e SI. 
statements-you' ll get a synt ax error if you don't. You 
ca n conti nu e adding harmon ic overtones to a fund a· 
menta l in thi s mann er to th e limit o f what a line in 
Ba sic will hold ; however, expe riment s with mu sica l 
instrument s have shown that overtones over abo ut the 
seve nth are rathe r unimp orta nt. You mu st keep th e 
resu ltant data within th e ra nge o f - 128 to 127. Do thi s 
by adju st ing th e mu ltip lier ju st after the equ a l sign (3 1 
in th e origina l lin e). Use the largest multip lier you can 
with out going out of range for the be st sound resu lt. 

Designing Sound Waves 
This progr am ca n be eas ily m od ified to co nstru ct 

and play oth er typ es of so und waves, and eve n if' you 
don' t use them in Amiga mu sic pro gram s, you'll get a 
be tter und ersta ndin g of so und in genera l an d how 
additive synthe sis works by doing so. The fund amental 
(SIN(l*K#)) shou ld remain; rememb er, harn1on ic over· 
tones a re what de fin e a so und' s timbr e, so th ey are what 
you want to alter. As we've see n, add in g ove rt ones in 
sequen ce (second, tJ1ird, fourth , etc.) will produce a saw· 
tooth wave. Adding on ly odd -numbered ove rt o nes 
(third , fifth , seve ntJ1, etc.) will produ ce a squar e wave 
(Figur e Sb), which so und s ra th er holl ow, like a clarin e t, 
for in stan ce. Addin g only eve n-number ed ove rt ones ~ 



Suggested retail price$149.90 
Educational site licenses available fi-om 
Addison-Wesley Publishing. 
Tru,· BASIC J.anguJgt S,·,irn11>a cradcmarkofTruc llas,c. Inc. 
,vl.Kinrosh i, a 1mlc111.1rkofApplc 01111pu1cr Corp. 
Amiga isJ 1rJdcmarkofC,11mt1<Kiorl· Business Machine~. 
IHM is 3 tr;ttkm;1rk of I ntcrnational Business ,\ lachincs O,rp. 

You know John Kemeny and Tom Kurtz. They 
developed the original BASIC. Now they're 
back wid1 an even better version: a flexible, 
easy-to-use strucn1red programming language 
d1ey call True BASI CM 
True BASIC offers a full selection of control 
strucrures. External procedures can be 
compiled into libraries,makingTruc BASIC 
faster and more powerfi.LI d1an any od1er 
programming language. · 
True BASIC has a complete matrix algebra 
package and d1c best graphics ever in a higher 
level language. And d1ere arc optional libraries 
for things like sorting and searching and 3-D 
graphics. 
True BASIC programs nm on any computer 
which nms True BASIC,good news for users 
wid1 more d1an one kind of PC. 
You'll love Tmc BASIC. Whed1er you're 
programming for your own applications, 
teaching others, or developing producrs to go 
to market, send in me coupon below to receive 
a fi-ee demo disk. 

©TomMcCa h rr y 

Available for the IBM-PC IM and compatibles, 
Apple Macintosh;M and Commodore Am.iga.'M 
To order, talk to your local 
dcalerorcall (603) 
643-3882TODAY! 

39 South Main Street, 
Hanover. NH 03755 (603) 643-3882 
My computer is: 0 IBM· POcompariblc 

O Apple Macinrosh 
O Commodore Amiga 

OI'D LIKE TO GET MY FREE DEMO DISK. 
O I'd like more information 0 11 the True BASIC 
lan~uage products. 
O I m read)' ro buy. Call me and tell me how. 
O I'd like information on True BASIC 
Mathematics Series and other products. 
Name _________ _ __ _ 
Title _ _ _____ _ __ __ _ 
Company/Univcrsiry ____ _ _ _ _ 
Address __ __ _______ _ 
City,Srate,Z IP _______ __ _ 
Telephone _________ _ _ 

Circ le 66 on Reader Service card. 
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Figure 5. 

...,. (two, four, six, etc.) will produ ce a u·iangle wave (Figur e 
Sc), which sound s so ft and mellow. These waves are 
int erestin g mus ically; the y are pro du ced in vari ous 
forms in co njunClio n with other aur al parameter s by 
aco ustic in struments. Howeve r, inter esting waves can be 
constru cted with overtones that do n't seem to follow any 
patt ern. Experim ent! T he worst that ca n hap pen is that 
you might freeze up your Amiga. If you do, turn it o ff for 
a few seco nd s to rese t it to its or iginal stat e. 

Pitch or Frequency 
A wave's overa ll shap e det ermin es the timbre of a 

sound , but has nothin g to do with pitch, or how high or 
low it sound s. Pit ch is contr o lled by tJ1e numb e r of 
cycles (or rep etiti on of wave patt e rn s) th at pass a po int 
in a given time . Th is is referred to as a so und wave's 

frequency and is meas ured in cycles per seco nd . When 
261 .63 wave patterns pass a given po int (such as a n ea r 
drum ) eac h seco nd , it pr od uces the frequ e ncy musi­
cian s call middl e C. (For some un exp lained reason, 
eng ineers and mu sician s have an ave rsio n to the term 

cycles per seco nd , and in sist on using Hertz, after the 
Ge rm an ph ysicist Heinri ch He rtz.) Sound s from 20 to 
15,000 Hertz, whi ch roug hly pa rallels the ave rage per­
son 's range o f heari ng, ca n be programmed in Am iga 
Basic and are shown in Figure 6. Thi s chart shows fre­
quen cies of notes o r mu sica l tone s in that ran ge and 
comp are s it to MIDI and the standard piano keyboard 
rang e . Reading verti cally on the chart shows where mid ­
dl e C (C4) is ph ysically loca ted on a p iano, its fre­
qu ency in Hertz, and wher e the no te representing it is 
pla ced on the grand staff in standard musi c not ation . 
Thi s inform ation is su ppli ed for the entir e Amiga 
rang e. You can use it to tran slate written mu sic to the 
frequencies that the Am iga uses, a nd vice versa. 

Durations 
The len gth of time , or the duration, the Amiga will 

p lay a note is entered as the seco nd.numb er in the 
SOUND state ment. Thi s ranges fro m O to 77, which is a 
littl e ove r four seco nd s at the most. Co llective ly, the 
relationship s betwee n durations of the tone s th at make 
up a piece of musi c estab lishes its overall tempo-th e 
differ ence between wallzing and break dan cing , for 
instance . The Amiga Basic manual sugges ts values in 
beats per minut e for very slow, Larghissimo, to very fast, 
Prestissimo (It alian term s somet imes shown on sheet 
mu sic). T he num e rica l values shown in the ma nu al 
seem altoge ther too fast to me , but aga in , let exper i­
menta tion be your guid e. Learn to tru st your ear. 

A series of Basic SOUND statem ents speci fying tJ1e 
parameters for each no te can be used to play a multi ­
pl e-pa rt mu sic composition on the Amiga , but writin g a 
pr ogra m in that for m is tedious. For a conve nie nt no te· 
pla ying subroutin e, see Loui s Wallace's art icle "Making 
Music witJ1 Ami ga Basic" in this issue, p. 42. By experi­
mentin g with the program given here to find tim bres 
you like, you ca n modif y both tim bres and no tes in 
Wallace's sub rout ine and play an altogether diffe re nt 
song. 

Digital Sampling 
Another method of suppl ying timbre dat a to the 

Am iga is witJ1 digita lly reco rded sa mpl es. Th ese are 
brief numeric recordings of real-world so und s that ca n 
be manipulated a numb er o f ways under software co n­
tro l to make them even more aur ally int e rest ing. Sev­
eral comp anies are making sampling devi ces witJ1 
which you can mak e your ow n sampl es for use in Basic 
pr ogra ms with the co rr ect da ta for mat (see "Am iga 
Mus ic Products ," thi s issue, p. 76). Since dat a stru ctur e 
for sample s is fair ly well sta ndardized, you shou ld also 
be able to downl oad sampl es intended for o the r eight ­
b it devices (for exa mpl e, the Macint osh) from commer ­
cial netw orks o r electroni c bulletin boards , and use 
the m in the Amiga. 

Conclusion 
Ma ny fascinatin g mathemat ical re lation ship s ex ist in 

mu sic, a nd the Am iga is pe rfeCLly suit ed for ex plor ing 
tJ1em. We jus t touc hed tJ1e surface with sine, which you 
don' t have to under sta nd to use, but no ne o f tJ1is co uld 
have been done with ou t the aid of a comp uter. No 
mu sician , howe ver dedi cated, would cons ider do ing all 
those calcu lations and adding them by hand 1,280 
time s as thi s program do cs in a few seco nd s, each tim e 
it constru cts a wavefo rm . Whil e ot her per sonal co rn- ..,. 
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' Au:oCAD - uade mol1< ol Autodesk, Inc 
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merging from years of successful problem solving 
applications in piping, and electronics for the aerospace 
industry, DYNAMIC CAD has brought a highly advanced 

and powerful CAD system together with today's most dynamic and 
versatile micro-computer, the Amiga . DYNAMIC CAD takes full 
advantage of Amiga 's extensive capabilities with color, multiple 
modes of resolution, mouse functions, and easily accessible 
pull·down menus. 

This is not some promised "vapor·ware." DYNAMIC CAD exists 
now and comes to the Amiga with a proven track record. The time 
and money-saving applications of DYNAMIC CAD for engineers and 
architects are truly astounding. Here is an advanced, 2·D drafting 
system with isometric capabilities that can be combined with many 
models of printers, plotters , and digitizers. In getting started you'll 
have the support of an extensive manual written in understandable 
English along with working examples as tutorial lessons. 

WHAT DYNAMJC-CAD CAN DO FOR YOU 
• C>.C gives you all the expected CAD func· 

tions of zoom ing. rotating. panning, group 
function s and menu driven features. 

• D·C brings you professional CAD capability 
tested and proven in the production of tens 
of thousands of drawings. 

• D ·C will liberate you fro m the need to draw 
free hand. 

• D·C has net listing capab ility from your 
schematic. 

• Schematic comparison to your prin ted 
circuit artwork fo r continuity check. 

• D ·C can produce isometric views. 

• Mil·Spec quality Leroy"' fonts. 
• Automatic line di mensioning . 
• D·C includes a series of info rmation librar· 

ies: Symbols, Electr onic Parts/ Chips. Archi· 
tectural Com ponents. Landscaping, etc. 

• Data base to store and retrieve informat ion 
on parts specifications. vendors, and 
pricing . 

• Data base system uti lizes ASCII form at files 
which are convertab le to other standards. 

• Capable of utilizing up to 4,096 co lors. 
• D ·C can generate over 8.000 layers. 
• D ·C supports most standard dot matrix 

printers. ink jel lazer jet. pen plotters , and 
the Gerber" Photop lotte r. 

PRINTED CIRCCJIT ARlWORK 

MECHANICAL DRAFTING 

ISOMETRICS 

SYSTEM 
REQUIREMENTS 
5 12 KRAM 
2 Disk Drives (or) 
I Drive and Hard Disk 
Printer or Plotter 

I nqu irie s inv ited. (8 18 ) 360-3715 



AMIGA BASIC 9-0CTAVE RANGE 
EO through B b9 (20 to 15000 Hertz) 
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I! 

co 
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2, 

c C2 

Figure 6. 

Listing 1. Wave/milder program. 

'BUILDI NG A WAVEFORM WITH SINE WAVES 
D EF'IN T , A-Z 
WINDOW 2,"Wa veform DATA",.O 

Build Waveform: 
K #=2*3.14159265 # /256 
DIM TIM 8 R E (255) 

FOR I = 0 TO 255 

1 111~· 

TIM BR E(I)=3J*(SIN(I* K #)+SIN(2*I*K #)+SIN(3*I*K #)+SIN(4*I*K #)) 
WIDTH 80,6 
PRINT TIMBRE (I), 

NEXT I 

Playit: 
WAVE. O,TIMBRE 
C# =32.703# :REM PLAYS Cl THROUGH C9 

FOR X = 0 TO 8 
SOUND C#, 15,200 
C#=C#*2 

NEXT X 
PRINT 
PRINT "Shall I play it again? (Enter y or n)"; 

GetA Key: 
A$=IN KEY$ 
IF A$="n" THEN PRINT A$:ERASE TIMBRE:PRINT "Program end" :END 
IF A$="y" TH EN PRINT A$:GOTO Playlt 
IF A$0 "y" OR A$<>"n" THEN Get AKe y 
IF re s ponse = 0 T HEN Get AKey 
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puters are ca pable o f co mputation s like th ese , even if a 
mu sicia n has them in ha nd, the prob lem remains o f 
co nverting the results into sou nd , and some how getting 
them into th e e lec u·onic mu sic instrum ent. 

The Amiga will per mit mu sicians to ex plo re co mpl ex 
mathemati cal relat io nship s like th ese , and devise oth· 
ers, and it will pe rform not only the ca lculations , but 
tJ1e mu sic as well. Several book s are listed below for 
furth er stud y on thi s subj ect. AltJ10ugh none are Am iga 
specific, the y de scribe add itive synt hesis a nd otJ1er proce­
dures in detail , all of which can be implem ent ed in 
Amiga Basic pr ogram s.• 

Bate man , Wayne A., Introduction to Computer Music, John 
Wiley and Son s, 1980. 

Chamberlain , Hal, Musical Applications of Microprocessors, 
second edit ion, Hayden, 1980. 

Mat hews, Max V., The Tecl11wlogy of Computer Music, sec­
ond edit ion, MIT Pr ess, 1969. 

Address all autlwr correspo,ule11ce to Peggy Herrington, I 032 
Forrester St. NW, Allnuµ1erque, NM 87012. 



Relevant Terms 
... Acoustic: of o r relatin g to sound , th e sense of hear­
ing, or th e scien ce of so und ; aco ustic in strum ent s arc 
those th at do no t use electron ic modifi cation . 
... Additive synthesis: the method (used by the Amiga ) 
whereby sound s are digitall y constr ucted from comb i­
nation s of th e ir bas ic elem ents . 
... Amplitttd e: vo lum e determ ined by th e height (vert i­
cal ax is) of a wave at any partic ular po int in a 
waveform . 
... Cycle: o ne co mplete perfor man ce o f a vibrati on or 
electri c osc illati on . 
... Digital recording: a reco rdin g mad e whe rein the 
sound is repr ese nt ed o r stored in elec tro ni c memory 
in num eri ca l form (binary ) . 
... Digital-to-analog converter: an elec tron ic device that 
transfor ms information from the b ina ry number s 
co mpu ters und ersta nd to analog in fo rm ation (infor ­
ma tion represented in a co ntinu ous fashi on, such as 
sound waves o r alternating current) th at peop le 
und erstand. 
... Duration: th e length of tim e a parti cular sound occurs. 
... Frequency: m eas ur ed in cycles-pe r-second, frequenc y 
is determined by th e numb er o f times individua l 
wave pattern s pa ss a give n po int eac h seco nd (e.g., an 
ea r drum ). 
... Fundamental with harmoni c overtones: a soun d com ­
posed of a gro up of pur e tones (sin e waves); a funda ­
ment al is th e princ ipal mu sica l to ne up on which 
ove rt ones-a given se ries o f hi gher tones-are ba sed. 
... Hertz: a term used in phy sics for cycles per second. 
... Overtones: harmonic tone s that, when pre sent o r 
absent from a fundamental, give so und s their 
uniqu eness. 
... Pitch: the highness or lowness o f a sou nd de ter­
m ined by its frequency. 
... Sound waves: vibrato ry di sturb ances in fluid s or so l­
ids, com parab le to rippl es or waves in water, detect­
able by the ea rdrum in th e approxi m ate ran ge o f 
20-20,000 He rt z. 
... Subtractive synthesis: th e form o f sound synt.hesis 
where in unwanted properti es are filt ered out of a 
given elec t.ro ni ca lly gen era ted sound to arr ive al a 
desired sou nd. 
... Tempo: a p iece of music's overa ll t imin g dete rmin ed 
by th e re lat ion ship s between tone duratio ns. 
... Timbr e: a term used to refer to the uniqu e or charac­
teristic qual ity of a particular sound or musica l voice. 
... Tone: a so und of definit e pit ch an d vibration . 
... Waveforms: a mathemat ica l re pr ese nt ation of a 
sou nd wave disp lay ing its part.icular chara ct.eristics 
(i.e., pi tch , amplitud e, etc.), usuall y pi ctur ed via a 
gra ph of deviati on at a fixed point versus time. 

Circle 99 on Reader Service ca rd. 

Cleveland. OH 44117 

AmiQa and VT-100 are reoiS1efed nde­
nwb ol ComrnodoffloAmi and lligilal 
£quipmenl Corp., resped!vely. 

Circle 136 on Reader Service card . 

KEEP THOSE IBM PROGRAMS! 
You've spent quit e a fo r· 
tun e on your IBM PC. 
Enough that you'd rat her 
not do it again. But t he 
Amiga 's CPU is differ ent 
from th e PC' s, so you ca n ' t 
run yo ur pro gra ms on it. 
Can you? 
But th e Amiga has gra phi cs 
th e PC can' t bea t, power 
that the PC can' t eve n tou ch. 
Wouldn ' t it be great if yo u 
cou ld use them? 
But t h e Amiga h as 
wind o wing and multi­
t asking r ight off th e she lf. 
You pay extr a for it on the 
IBM PC. And what if you 
don ' t have an IBM PC but 
want to run so me of t he 
man y th o u san d s of 
pro grams th at run on it? 

IB .ff l'l ." i, a TRAIJf :MARK oflntt! rrurtion tJI 
Bmin f"a~ M arhin,• 
M.S-/JIJS ; , t1 TRAIJMURI< OF 
MICRO Sor r. 

We have th e an swer: 
Th e PC / ETn, emulator 

runnin g on the Amiga will 
let you run all tho se IBM 
pro grams you want to 
run. Every on e. You don't 
even n eed an MS-DOS disk­
ette to run them (so you can 
run all t hose program s for 
th e IBM PC th at ar e on 
BBS' s). You can even con ­
figure it to supp ort any 
device we don' t have .. .Ju st 
like MS-DOS. 

T he best news is th e cost. 
Only $69 .95 !::~~~;:;;:;. 
Isn' t that be tt er th an 
thr ow ing away your 
money ? 

So fI' ea m, In c . 
14420 Harris PL 
Miami Lakes, FI. 
33014 
(305) 825-4820 
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By Peggy Herrington 

An interview with 
Sam Dicker and Bob H oover, 
designers of the software for the 
A miga 's high-quality and 
highly-tout ed sounds. 

Sam Dicker (front) and Bob Hoover. 

24 July/August 1986 

Designing Amiga' s Sound 

Sam Dicker, Man ager of Ente r1ainm en t 
Software for Com mod ore-Amiga, and Bob 
Hoover, now Dir ecto r of Produ ct Develo p· 
ment for Mimetics Corpora tion o f Palo 
Alto, California , de signed th e softwa re that 
d rives the Amiga's soun d hard ware. 
AmigaW orld sat clown with them rece ntl y to 
ex pl ore th eir insig hts and to d iscuss the 
sound capabil it ies of the Amiga. 

The Am iga sound system include s two­
chan nel stereo from four ind epe ndent 
sound gene rat ors, each eq uipp ed with a vari­
ab le rate di gital -to-ana log co nvener and a 
volum e co ntro l fo r sou nd sam pling , and a 
sepa rate low-pass filte r for each channel. 
Standard system softwa re allows for simulta· 
ne o us access to the sound system and real · 
tim e text-to-speec h co nversion. 
AmigaWorld : Sa m, how d id you get in· 
volved with Am iga in the first pla ce? 
Sam: Before I was at Am iga I was a devel· 
oper in the coi n-operat ed video game busi· 
ness. When that start ed to wane, I was hir ed 
by Bob Par iseau to be Amiga' s repre senta · 
tive fro m the video game world. We 
changed our primar y di rec tion from a 
game machine to a perso na l crea tivity tool 
and hir ed people with expe rience in oper· 
atin g syste m s and brraphi cs and o ther areas , 
bu t there was a gap in our softwar e depan ­
ment in sound . I had a fai rly good und er· 
standing of how to mak e sound s in ge nera l, 
but I knew very littl e about th e ne eds of the 
e lectro nic musi c co mmun ity, and that's 
whe re Bob came in . 
Bob : I had bee n work ing as a co nsu ltant 
when , about two years ago , Bob Par iseau 
a nd J ay Miner were visiting th e mu sic corn· 
pan ies, look in g for peo p le LO wo rk with o n 
the Amiga . I was very im eres ted and began 
worki ng with Sam speci fica lly on what the 
sou nd kern el was go ing to be like. 
AW: So you and Sa m bega n inve st igating 
var ious ways of co ntro lling th e Amiga 
sound hardware throu gh so ftwar e. How 
would you de scribe that hardwa re? 

Bob: Pro bab ly the best way to desc r ibe it is 
like four loop in g " tape " p layer s, wh ich p lay 
a sound ou 1 of the computer' s me mory. 
That sound can co me from anywhe re. from 
say, a sa mpler-the tape reco rd e r-w hich 
takes the sound itself and turns ii i1110 num · 
bers tha t are put in to memor y. or from a 
synth es is p rogram that comp u tes 1he nu m· 
bers d irec tly. You can p lay up to four o f" 
tho se so und s-or the same so und -o ut of 
fou1· diff e rent out.p uts assigned 10 slereo. 
Each of these so-ca lled tap e players has a 
volume co nLrol an d a reg ister tha 1 says 
where to sta rt and stop, and ho w fas1 or 
slow to p lay it back. Software can int era ct 
very loose ly or tightl y with th e synthe sis, in 
t.hat the hardwa re can go on its own, but 
more in te rest ing sou nd s requir e more soft· 
wa1·e co ntrol. You can simpl y p lay a sou nd, 
o r for insta nce, if you want to acid dynam­
ics and chara cter, the n the so ftware be­
comes mor e invo lved. 
Sam: T hat's on ly if you want to add th ings 
to a sound-t hin gs tha t weren't in the ac· 
tua l re cor ding in th e first place befo re you 
put it in the computer's memor y. A lot of 
applica tions are go ing to p lay reco rd ed 
sound s, and those so und s can be any 1hing 
from 1he simplest tone to a symph on)' 
orchest ra. 
Bob: You can record a dog bar kin g or glass 
break ing or balloons pop pi ng-any sound 
you want-and th en the software can manipu · 
late it, or it can dir ec t the ha rdware t.o manipu· 
late it, like in playing p ieces of it, fo1· instan ce. 
It's a ve1-y flex ible system. It's so rt of like giving 
somebody a piece o f paper and some scissors 
and a penc il and then saying," ow. what can 
you do with that ?" 
AW: How doc s the qualit y of so und pro­
duced by the Amiga co mpare to that o f 
p rofess iona l S)'n thesize rs? I've heard com· 
men ts th at it neve r will measu re up because 
o f, among oth er thi ngs, a lack o f specia lized 
sou nd-pro cess ing circ uitr y. 



Bob: In ge neral , I would say 1ha1's tru e, but 
thi s machin e has a lo t of tri cks beca use o f 
th e compu ter pro cess in g ava ilable ... a lo t 
of synthesizers use tricks 100, so th e qu es· 
tion is whet her the u·icks th at thi s machin e 
ca n d o can ou trun th e tri cks th at syn the siz· 
crs ca n do. 
Sam: Any tim e you go to des ign synth es ize rs, 
you have a number o f trad c·offs. When you 
build a ded icated synthe sizer you use a lot 
of custom chip s-a lot o f silicon d cvo 1ed to 
makin g sound-whi ch ca n ha ve ce rta in ad· 
vant ages. It's 110 1 1rying to d o gra phi cs a t 
th e same tim e, for instance. 
Bob: The ar chit ect ure is very Oex ib le . 
So methin g few people readi ng 1hc systems 
spe cificat io ns real ize is what that flex ibilit y 
can give you in term s o f performan ce. It's a 
liule hard to descr ibe with o ut gc11ing very 
technical , but yo ur ea ,- can be foo led very 
eas ily, so if you use a lot of tri cks on a 
sou nd , you can mak e th e co mput er sou nd 
like it 's mu ch mo re sop hi stica 1ed th an it 
rea lly is. Now, if yo u take o nl y a sim ple 
sampl ed sound , th e n yeah , peop le will 
prob ably notice th e lim its to th e fidelit y, 
but if someone that' s fluent with th ese 
tri cks utili zes th em well, th ey can foul 
peop le. 
Sam: And even th o ugh few en d users need 
capabilitie s like th at, sof twar e deve lo pers 
ca n create librar ies of t.hcsc so unds. I have 
a soun d librar y ri ght here th a t includes 
some 40 sou nd s, any o f which cou ld be in­
corporated into any pro gram . and some o f 
them are quit e co mpl ex. 
AW: I heard the Amiga pla y a samp led vcr· 
s ion of th e well -known S1ravin sky Fireb ird 
cho rd, that big fu ll-orc hestra blo ck o f 
so und . I co uld hav e sworn ii was th e rea l 
thin g. It alm os t rallied the wind ows. 
Bob: The Am iga is very good al those so rts of 
sound s beca use they're very rich and the y're 
very un ifo1111. It do es an exce llent job. 

----.. 
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Sam: One o f 1hc tri cks that can make th e 
car thi nk the Amiga ha s better sou nd hard ­
ware than 1he spccs indi cate has to do with 
the eight-bit wavefo rm it uses when you're 
convening anal og so und int o d igi tal nu m­
be rs. With e ight b its, you o nl y ha ve a poss i· 
blc 256 value s to use to rep rese nt a sound 
event at any given time. Th e best sou nd 
qu ality in the reco rding indu str y is l6· bit 
1-esolution, whi ch gives you 65,000 d ifferent 
values to wor k with - for the same sou nd. 
Bob: Wh e n you have 65,000 values, if you 
have a qu ie t sou nd , it st ill has man y levels 
to it, but if you have o nly 256 values and 
yo u have a quie t sound , maybe it will onl y 
have a d ozen leve ls to it. So a qu iet sound 
will so und very gruff o n an e ight -bit system, 
whil e on a 16-bit system, it will so und very 
clea n. 
AW: Ralh er like the diffe1-encc between a 
liLtle po rt able AM radio and a ste reo 
system? 
Sam: Right. Wh en you have a sound that' s 
fa irl y lo ud and it uses the full ran ge of val· 
ues, th e no ise is masked by th e sound -yo u 
d on' l hear it beca use the sound is muc h 
louder than th e no ise . One o f Lhe Lricks 
th at ca n be done is poss ible be cause each 
audio chann e l in th e Amiga has a volum e 
co ntrol. Let's take the so und o f strikin g a 
key on a piano, fo r exam ple . Reprodu cin g a 
so und like th a t o n an e ight -bit syste m is 
very diffi cult , because when the in itial 
sound is made-w he n you first strik e the 
key-i t is very lo ud . It is imp ortan t 1ha1 th e 
so und not ove rlo ad the eight bit s, th at it 
stays within th e 256 ava ilable value s. When 
you get to the quiet po rti on o f that sound 
as it fades away, it so und s very rou gh, very 
no isy. Thi s is so me thi ng th at peop le who 
have wo rked with samp lin g keybo ards arc 

qu ire fam iliar with . Howev er. if you ·ar e 
cleve r with th e Am iga, you can rake 1he 
soun d whe n you re co rd it a nd mak e 1hc 
quiet port io n louder so that the sound will 
a lways use the full 256 values. and in th a1 
way elim inat e 1he no ise. 
Bob: Wh e n yo u reco rd th e sound , you turn 
th e vo lume down at th e beg innin g of' th e 
note- thr o ugh software contro l-a nd th en 
you turn the volum e up as the not e pro ­
gresses. Wh at you rcco1-d is ac tua lly th e 
same volume th roug h the who le no te. 
Sam: If you played it ba ck like that , it 
wo uldn't so und much like a pi ano- it 
wou ld sound mo,·e like an organ- beca use 
you've lost all the dynam ics o f the pian o. 
llut , s ince th e Ami ga has a volume co ntr o l 
for eac h chann el, while you're playing 1hc 
not e back, yo u can run1 th e volume ba ck 
down again , and in fact put the d ynami cs 
ba ck into t.he piano. In th e qui et part of th e 
note , when Lhe vo lum e would be so ft ju s t 
like the pian o, so would Lhe no ise-beca use 
when you tu rn the vo lum e dow n , you turn 
the noi se down , to o-a nd it would sound 
mor e like il has 12- or eve n 14-bit reso lu­
Lion even th o ugh yo u did it with e ight bit s. 
It also ha s the add itiona l advantage 1hat i1 
requ ires less memory to sto re th e sou nd in 
a 1ru e I 2- to I 4·b it recording. 
Bob: T he other thin g th at is poss ible, tha t 
so n o f co mes for fre e, is that there ar e four 
chann e ls, and four channels gives yo u al­
mo st two more b its worth of d ynamics. In 
o th er word s, if you're playin g o ne so un d it 
will be o ne quarter as loud as pla ying a ll 
fou ,· so und s, so whe n you' re playi ng all four 
sound s, yo u have alm os l I 6 bits of d ynami c 
range, and th at's as good as a co mpa ct di sc. 
Sam: T he way that Bob arri ved at th ose 
num bers is th at e ight bit s is fo r a sing le 
chan ne l playin g a t a single volu me. S ince 
yo u have s ix bit s o f volume and your lo west 
volume st ill ha s e ight bit s o f reso luti on, it's 
like having 14 bit s. It's not exac tly the same , ..... 
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Shrink In A Box 
A detail psychothcrnpcutic game 

on a disk, D,: Xes takes the form of 
a Gestalt thernpy session. Learn 
more about anifical intelligence, 
psychotherapy, and yourself. Dr. Xes 
even talks. More fun than a padded 
room, great for part ies. $49.95. 

Talking Word 
Processor 

Complete, easy to use word 
processing tliat talks. Great for the 
sight impaired, proofreading and 
learning to type. $49.9 5, 
introductory ofTer. 

Free Details 
Call collect to learn more about 

0 1: Xes and T.--llker. O r, order ,isk 
free, your saLisfacLion is guarnmeed. 

(714) 854 -4434 
All major credi t cards accepted. 
Dealer inquiri es invited. 
Watch for Scnor Tut or the convcr.;ational 
Spanish teacher. 

ROSETTA-510 
w 

4000 MacAnhur Blvd. • Suite 3000 
Ncwpon Beach, California • 92663 
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..... 
but it's close enough to foo l th e ear. And 
like Bob was sayin g, if you ha ve fou r chan · 
nels playing that loud so und , it can , in 
som e cases, so und like 16-bit qu ality. 
Bob : People workin g with the Am iga can be 
very surpr ised becau se it will hav e th e same 
dynami cs as a CD pl aye r eve n th ough it's 
us ing e ight -bit samp les, and if th e so unds 
ar e des igned care fu lly, your ea r is tri cked 
int o thinking that the thing was the actual 
sound when what you' re rea lly doin g is put­
t ing it togeth er with a bunch o f pie ces. 
AW: So softwar e fo r co ntr o lling eac h vo ice's 
volum e co uld be ve ry important. Does th e 
Amiga's ope n archit ec ture me a n th a t the 
entir e syste m ca n be access ed by anyone , 
and a1·e they lim ited to us ing th e sound 
routin es th a t you des igned? 
Bob: No. Esse nti ally, thi rd-part y so ftware de· 
velopers can do anythin g th ey want. On e of 
the n icest aspe cts o f the Amiga is that it's very 
op en. If you wan t to take over the whole ma­
chin e and do it your way, you can. We tri ed to 
pr ov ide as mu ch for peo ple as we could with· 
out gett ing in th eir way, without forcin g o r 
lim itin g the m. 
Sam: Our phi losop hy in pro vidin g thi s tool , 
thi s co mput er, was to make it po ssible to do 
more th an one th ing at a time -to be ab le 
to ha ve pr ogr ams sha r in g the sound hard­
ware, for exampl e. Say you ha ve one win · 
dow with a termin a l program that 's 
conne cted to a t ime-sharin g system, and 
whil e you're wa itin g for th e host co mpu ter 
to so lve some probl em , you 're ru nnin g a 
mu sic pr ogra m on th e Am iga . Wh en th e 
oth er co mput er fini shes the proble m, it 
be eps-you' ll be abl e to hear th at bee p 
eve n th ough th e hardwa re is being shared. 
T hat's some thi ng th at we pr ov ided for. 
Bob: A fun thin g to do is to run the boun c­
ing ba ll dem o with its boun ce sound and 
then o pen up a mu sic pro gra m. You can sit 
th ere play ing a gu itar so und while th e ball 
is bo un cing. Th ose two p rog ram s don't 
kn ow about eac h o th er and th e kern el of 
th e sound system has th e int ellige nce to 
sort out who's go in g to play what so und 
whe n. What happ ens is th e lo gical th ing to 
happ en , and in th at case the bouncin g ball 
has a lowe r p rio rit y, so if you p lay four 
no tes, the bouncin g ball sound goes away 
beca use th e mu sic has a hi gher pri o rit y and 
th ere ar e on ly fou r sound channels. 
AW: But log ic to a comput er isn't always 
log ical to the res t of th e world . Wh at is the 
log ic here? 
Bob: It 's a peckin g o rd er, a p r iori ty list. T he 
program says wha t p rio rit y it wants and 

the n if an othe r progra m cla im in g a higher 
pri orit y com es in , it takes ove r. We've p ro­
vided a sugges ted seri es of ca tego r ies by rat · 
ing appli ca tions. 
Sam: In the most im po rt ant category are 
so und s tha t are un abl e to yield- if they 
were int e rrupt ed it wo uld be very not ice· 
ab le-e m erge ncy situat ions, fo r in stance, 
wher e immedi ate ac tio n is requ ire d. On th e 
level below that are th e bell so unds to ge t 
your att e nti on, like the p rece din g example , 
and after th at speec h, e ither from the ker· 
nel so ftware o r some kind o f reco rd ed 
spe ech. T hen co me what are ca lled so nic 
cue s. Th ese ar e so und s th at prov ide som e 
kind o f inform at ion , perhap s so meth ing no t 
p rov ided by gra ph ics, and th en come musi· 
ca l no tes . Furth e r on down are so und s o f 
ac tion , like th e bo un cing ball, an d th e n 
co me backgro und so und s, thin gs you 
wouldn ' t m iss mu ch. 
AW: So speech and mu sic tak e pr ece dence 
ove r th e so un d of the bou ncin g ba ll. How is 
speec h acco mpli shed on tJ1_e Ami ga? ls it 
di gitized? 
Sam : No, the speec h is don e fro m a model , 
from an anal ysis o f a hum an vo ice. The 
peo p le r espon sib le for Amiga speec h, Ma1·k 
Ban on an d J oe Ka tz, ac tu ally bui ld very 
sm all pi eces o f th e speec h wave form . Th ey 
call th e kern e l rou tine to start sending 
them , and whi le th e speec h is occ ur r ing , 
their p ro gra m goes back and figu re s out th e 
nex t on e, and so on. Th at way, they use 
very littl e me mory. 
Bob: If you're act ually runnin g th e speec h 
p ro gram with ano th er p rogra m tJ1at uses a 
lo t of th e com put er, you'll hear a b reak in 
th e speec h whe n it wasn't able to keep 
up- it crac kles a little bit. Speec h is very 
com pu te-int ens ive a nd it takes a lo t of work 
to m ake those sort s o f sound s. It's ge ttin g 
very close to th e u ltim ate data co mp ression 
and expa nsion system . Am iga speec h takes 
a doze n o r so charac ters a nd tu rn s th em 
in to sound , whi ch is ac tually tJ1ousand s of 
bytes of in formati on . 

So essentia lly what you end up with is a 
seri es of tri cks to produ ce spec ific so und s 
accuratel y, in thi s case speec h. So me o f th e 
tJ1in gs Sa m a nd I have bee n ex pl or ing ar e 
diff e ren t synth es is techniqu es fo r d ifferent 
app lica tions. Diff erent in strument s, for in ­
sta nce, are norm ally easy to synth es ize in a 
spec ific fash io n. T he eas iest way to synth e­
size mos t perc ussio n instr um ent s is to re­
co rd th em and p lay th em back. Wh ereas , 
with somethi ng like a mari mba, it's eas ier 
to synth esize it than it is to reco rd it. 
AW: Ca n th e Ami ga's int erna l vo ices sing 
a tun e? ~ 
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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 S~tems S.rir- il 

able as cross and native developmentrsysteins. M~­
ware Systems has provided C cross d~ pment systems 
since 1980. No other cross evelopmentsystem offers the 
complete, professio ss development environment pro­
vided by M~ Every cro development system includes the 
optimized Azte'c 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, M~tec C-c, in­
cludes an optimized C compiler, assenililer, hoker, object 
librarian, general library mutines, ibJWY 56'~ and extend­
ed library and util~ routi'nes"-'fl!e-develbper's system, Manx 
Aztec C-d, includ~ , o~m izecf'G ompiler, assembler, 
lin!ker. ,objeC\ ·l:l~ - , an general library routines. The per­
so systeµi, M J.ztec C.p, includes a less optimized C 
co iJ.er, d'o n (have an assembler, and has fewer library 
and utili · routines. Each system is unbeatable for price­
peff onnance. 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 

Portability: Manx Aztec C is also available for the Macin­
tosh, MS-DOS, CP/M-86, CP/M-80, APPLE ll , TRS-80, and 
Commodore 64/128. 

To order or for information call 1-800-221-0440, 1-800-TEC-WARE, 
or 201-530-7997. Orders can be payed via check, COD, MASTER CARD, 

VISA, American Express, or net 30 to qualified customers. 
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GETTING YOUR 
MONEY 'S WORTH? 

SKE 
A COMPANY DEDICATED TO PRODUCING 

QUALITY SOFTWARE AT 
AFFORDABLE PRICES. LIKE: 

SKEterm 1.1 

•UP TO 19200 BAUD 
•T ELEPHONE DIRECTORY 
•U SER DEFAULTS & PA RA METER S 
• ASCII , XMODE M & KERMIT FIL E XFERS 
• VT100/A DM3NA NSI/TTY/D200/0T HERS 
• USER DEFINED XON ·XOFF 
•O N-LIN E HELP 
• HAYES MODEM SUPPO RT 
• SUPPORTS BACKGROUND FILE XF ER 
• MULTITASKI NG & W RITI EN IN C 

PRICE $49.95 

PLUS $2.50 SHIP PING (FLA. RES AD D 5%) VISA/ MCI 
CODIC H K ACCE PTED CALL 813-787-3 111 TO ORDER 
TODAY OR WAITE TO: 

SKE Software Co. 
2780 COTIONWOOD COURT 

CLEARWATER, FL. 33519 
(813) 787-3111 
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Bob: Sur e. You ju sl use vowels and chan ge 
the bas ic p iLch of the voice betwee n eac h 
"se nt ence." Am iga Basic comes with a pr o· 
gram that lets you change the pit ch. I' ve 
had a lot o f fun typin g in nonsense: I think 
"wawawawawawaw" is an int erestin g one. I 
don' t kn ow if it is supp osed to sing, bul it 
makes wond er ful s ing ing sound s. 
AW: Wh at about in strum en tal backup for 
the int ern al vo ices. Can that be done? 
Bob: Yes, as lo ng as you do n' t try to use 
more than the num be r of chann els re ma in · 
ing. Th ere are four cha nnel s out o f the 
Amiga-s peec h ca n be o n one or more o f 
the output chann els. 
Sam: Wh at is int e rest ing, though, is working 
with sampled speec h- as opp ose d to that 
bui lt into the mac h ine- to ma ke it s ing. 
T his gives you mu ch more contro l o f the 
pi tch a nd timin g of the sun g no tes. You ca n 
sampl e, o r reco rd , someo ne saying some· 
thin g like "doo" and th en te ll the Ami ga to 
play it back like thi s [sampled voice rising in 
pi tch as it sings], "doo doo doo doo doo ." 
Bob: And it's com pletely mu sical beca use 
it's ju st a mu sical instrum e nt you've crea ted 
thr ough samplin g, altho ugh it sound s like it 
goes from a rather large person to a 
ch ipmunk . 

AW: Loo k ou t, Alvin ! 
Bob: If you sampl e two or thr ee peo ple 
singing and you pl ay two of these sampl es 
at the same time , with them no t tun ed ex· 
actly the same, so they' re o ff by a few 
cycles, it sou nd s like a large r gro up of peo· 
pie. It's qui te goo d . 
Sam : The re's a misco nce pti on about the 
fact that with four audi o chann els, o nly 
four simult aneo us sound s or notes are pos­
sible. If you were to USC samplin g to reco rd 
a thr ee-no te chord on one channel , tl1en 
you cou ld play all the no tes in the chord 
using only one chann el. T hat could save 
you two or thr ee chann els as opp ose d to 
p laying eac h not e o f the cho rd o n a sepa· 
rate chann el. 
Bob: So if you reco rd a maj or chor d a nd 
you pla y di ffere nt no tes, you'll ge t tha t ma· 
j o r chord tra nspose d . If you need a spec ific 
chor d , you j ust pla y th e sampl e for that 
chord . If you were to sampl e a maj or chord , 
a min or chord and a dimini shed 
chord - you wo uld only nee d four o r five 
sampl es a ltoge ther- you could d o a multi · 
part acco mp anim ent using only one chan· 
ne l of the Amiga. 

Finally, a programming environment that's 
been designed specifically for the Amiga™ .. 

Multi· Forth™ for the Amiga 
Mul t i-Fort h is a new lan guage whi ch was des igned to unl eas h th e full powe r of th e 
Ami ga . Multi -Forth prov ides com plete access to all Amiga lib rar ies inclu din g 
In t ui t ion. It compiles sta nd-alone appli ca tions in seco nd s (ot her languages typ ically 
ta ke severa l minu tes ). Th ere are no ro yalti es, and no "levels ." CSI prov ides th e best 
support of any co mput er languag e ve nd or, including CSI techni cal hot lin e , our own 
Compu Serv e net (GO FORTH) , and comprehensive docum entat ion. Prog rammin g 
th e Amiga is in teract ive an d fun with Mul ti-Fort h. Con tact us for a tec hni cal data 
shee t w ith th e co mpl ete list of Multi -For th 's feat ur es . 

Amiga is a trade mark of Commodore-A miga, Inc . 
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AW: What kind or mu sical flex ib ility is 
avai lab le from Amiga 13asic as opp osed to, 
say, C? 
Bob: Actu ally, Amiga 13asic is remarkabl y 
goo d , bu t in a strang e way. It allows you to 
do a lot or co mm on th in gs eas ily, bu t if you 
have somethi ng th at is uniq ue, you ha ve 10 

know what you arc doin g. C a llows you to 
do eve ryth ing, but you nee d 10 know a lot 
mor e about the syste m Lo be ab le IO use it. 
AW: And th e mu ltit askin g of the Amiga lets 
you do mu sic with gr ap h ics with ou t pr ob· 
!ems? T hat's no t an issue? 
Bob: Most o r the tim e it's not, but it can be 
if you r gra phi cs take a lo t of co m pul · 
ing-1h a1 ca n slow thin gs dow n. Th e mu sic 
kerne l re<.:eives messages th at spec ify which 
no tes to pl ay. and for how long. It stor es 
these messages in o rd e r until it is time 10 
play them. If the sendin g pro gram slows 
do wn, th en th e mu sic will cont inue un af'· 
f'ected until th e buff er is em pt y. With thi s 
app road 1, th e graphi cs will not slow mu sic 
down unl ess th e kern el run s out of thing s 
10 play. 
AW: You've heard th at o ld saw "If some' s 
good, more' s be tter." Wh y are there fou r 

sound channels in the Am iga-w hy not six 
or eight ? 
Sam: So und channels are fair ly com plex 
modul es and ar e tru ly independent. T he y 
even res ide on sepa rate part s of th e chip. 
What I mean by trul y ind ependem is th at 
they can ru n at d ifferent rate s, and that 
they can work with the d ifferen t samples . 
As a ma n er of fact, th e hardware supp ort 
for ge ttin g di gital numbers lO ana log signals 
is don e b) fou r separa te DMA pon s. 
AW: T here are fou r digital·to·analog co nvener s 
in the Am iga, th en, one for each chann el, and 
they all reside on th e audi o chip ? 
Bob: Yes. As I remember , abom hal f of the 
ch ip is taken up j ust by tho se four co nvert · 
ers, so to ha,·e e ight , you would have LO add 
another chip. Th e o th er issue is tha t in the 
hardware a rchit ect ur e, the re are a lot o f 
th ings tha t go on simullaneou sly with the 
sound , an d it's o rga nized so that eve rything 
fits very co mfort ab ly with everyt hin g else. It 
would be hard to squ eeze in more chann els. 
Sam: Explained mor e fully, th e microproces· 
sor can take up to half of the availab le mem· 
o ry cycles and , with the standa rd Workbench 
sCl'ccn, the video d isplay takes the oth er half 
while it is di splaying. Th ere is a portion o f 
time when th e d isplay is not readin g mcmo,-y. 
Dur ing th is time the sp1·i1es, the d isk and oth er 

Ima Jet Ink Jet Color Image Printer 
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our heads so reliabl e 
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your warranty on 
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criti cal functi ons have time LO access memo ry. 
The fou r aud io chan ne ls. at th eir hi ghest rate, 
take every thin g that is left. So LO have more au· 
dio channels , somethin g wou ld have to give. 
Bob: O ne of the more int erest ing thin gs 
abo ut th e com put er is how nea tly every thing 
fits toge tJ1er. What' s go ing on in there is a 
rea l zoo and everythin g has its t ime and 
place Lo do its thin g. It's rat her remarkabl e 
th at you can ge t that mu ch per formance out 
of such a system. A lot of peop le have buil t 
very large systems- I ca ll them bn nc force 
systems- to do basica lly L11e same thin g the 
Am iga doe s. One o f the rea so ns pro gram· 
mers like th e machine is beca use it has so 
much availab le- it won ' t run ou t of stea m 
the first Lime you tr y some th ing . Peop le are 
go ing LO be co mi ng up. for instance, \\'ith 
sound s using man y new tri cks. and they'll get 
sound s th at nobody thought were po ssible. 
We've ex plo red som e of th em , bu t in my 
mind it's go ing LO be severa l years be fore 
there are program s th at ut ilize th e mach ine 
fully and str etch it to where it ca n go. 
AW: Who des igned the audi o chip ? 
Sam: Th e prin cip al archi tect of the ma · 
chin e was J ay Mine1·, but the per so n who 
des igne d th e audi o chip , "Paula, .. was Glen 
Keller. That chi p, in ad diti on 10 doin g the 
aud io, co mrol s flopp y-di sk activitic and the 
ser ial po rt. .,._ 
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Okay , so you knew when 
you got into the private 
eye busine ss tha t it wasn 't 
going to be easy. Th at 
you'd hav e to dea l with 
some prett y un­
savory type s. 
That you 'd mak e 
a lot of enemies . 

But now the 
word 's out that 
one of them wants 
to put you out of 
commission. Perma­
nentl y. What do you 
do? Wher e do you go? Whom 
do you tru st? 

BORROWED TIME,"' the 
newest computer adventure 

from Activi sion , put s you 
in a race against the clock. 
You've got less than a 
day to find your would-be 

assassin-before he 
or she finds you. 

You're the detec­
tive , so get to 
work! Talk to your 
sourc es. Search 
throu gh your case 
files for clue s. 
But keep in mind 

that the longer you 
look, the mor e of a ta rget 
you become . 

BORROWED TIME. It 's th e 
only thing you're living on. 
And it' s only from Activision. 

~~~~~,~~ TI~~™ 
Creat;ed by lnt;erplay Productions for Commodore 641128 

and Amiga, Apple II series, Macintosh, IBM PC!PCjr, 
Tandy 1000, Atari ST and compatible compul;ers. 

Commodore 64/128 and Amiga are t rademar ks of Commodore Electron ics Limit ed. Apple 
an d Macinto sh arc trad emarks of Apple Compute r . IBM is a trad emar k of In ternation a l 
Business Mach ines Corporation. Tan dy is a tra demark ofTan dy Corporation. Ata r i and ST 
are trade mark s of Ata ri Corporat ion. Act ivis ion is the registered t rademark of Activis ion, 
Lnc. © 1986 Activis ion, Lnc. 
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..... AW: Can you see whe re Paula might be use· 
ful in so methin g o the r th a n the Am iga? 
Sam: On e conce p t th at is not gene 1·ally 
und ers tood is that th ese three chi ps ar c no t 
separa te produ cts. T hey' re more like one 
big chip tha t has been sp lit up becau se of 
th e limitation s of what ca n fit on one ch ip . 
It's possible that with a spe cia l Agnes ch ip 
you could use mo re than o ne Pau la if you 
wanted to make a ded icated mu sic co m· 
pu ter. With the Ami ga's ope n ar ch itec tur e, 
o ne thin g that co uld be done eas ily wou ld 
be to use the MIDI adapte r to con nect th e 
Am iga to o th er synt hesizers. 
AW: Yes, a numbe r of deve lopers a1·e work· 
ing in that dir ect ion , so th at you can use 
not on ly the sound s prov ided by synt hes iz· 
e rs, but the int ernal Amiga so und s, e ither 
o r bot h. 
Bob: It's very ni ce beca use you can use the 
Amiga sound s to get start ed, and th en when 
you get more se rio usly invo lved , you ca n 
add more instru m ent s exter nal to th e corn· 
pu tcr , and use Lhe co m put er so rt of as a n 
acco mpaniment to those in stru ments. It ex · 
pands very gra ce fully tha t way. 
AW: As I und e rstand it, so und samplin g, the 
reco rdin g and digitizing of ana log sounds , 
uses tiny pi eces of so und s re playe d so fast 
that they seem to be one p iece. 
Bob: When you sampl e a so und , you wam 
to samp le it fast en ough so that , when you 
play it ba ck, th e ca r doesn't hear litt le ste ps. 
To do th at, you mu st sample a t a rate that is 
twice as h igh as th e h ighe st frequen cy you 
want to use. 
Sam: Have you eve r no ticed wagon whee ls 
in western mov ies? As the stage coa ch starts 
rnll ing, its wheels start to spee d up and all 
of a sudd en th ey see m to slow down and 
start go ing backwa rds. Well, that's not go in g 
LO ru in a movie , but when you' re listenin g 
to a sound and the same thin g happ en s, 
you' ll not ice it's not right. 
Bob: T he mo vie is made by taking pi ctur es 
o f th e wago n whee l, for insta nce, at a fixed 
rate . Thi s "sa mpling ·· of the p ictur e image 
is equ ivalent to sampl in g audio. When sam· 
pling au di o, as fr equ enci es get hi gher th an 
half th e samplin g rate, th ese frequ encies 
start go ing backward s and th ey com e clown 
in freque ncy. So instead of eve rythin g go ing 
up as you pla y up th e keyboard , pa n of the 
sound starts com in g back down again. Th is 
all has to do with so me thin g called the Sa m· 
p ling T heo rem-th e ra te tha t you sam ple al 
de termin es th e hi ghe st fre qu e ncy you can 
reco rd. And s ince th e Amig a sampl es, thi s 
theore m is very imp ortant he re. 

Let's say we've samp led a sound and we 
do n't have any frequ e ncies tha t will "fold " 
dow n. When it is played ba ck, you have 
simil ar sons of issues. Th e samp lin g rat e 



will determin e what th e pit ch is. What is 
imp ortant is th at th e sam ple rate is always 
twice the highes t freq uen cy you hear . If you 
listen to th e output of th e di gita l·tO·ana log 
conven ers dir ect ly, the soun d has liul e clar· 
ity and a lo t o f gru ffness and edginess. 
caused by th e ste ps tha t you didn ' t ha ve in 
th e sound to beg in with . To elimin ate this, 
you acid what's ca lled a smoo thin g filt er, a 
low·pass filter, which takes the steps and 
smo o th s th em out so th a t th ey esse n tially 
di sapp ea r. Th at's why all sampl ed systems 
have low·pass filte rs on th eir ou tput s. S in ce 
th e sampl e rat e on the Ami ga is vari ab le 
ove r a very large ran ge, th e low·pass filt er 
ha s to rem ove this gru ffness fo r all th e fre· 
qu encies o f th e lowest sampl e rate to be 
playe d. O n th e Ami ga, its frequ ency is set 
to be one half the frequ e ncy of the lowe st 
sampl e rat e reco mm e nd ed. T his allows ap · 
proxim ately one oc tave output frequ ency 
ra nge . 
Sam: It 's im po rt ant , as Bob me nti oned, to 
ge t ri d o f thi s ro ughne ss, but it's eve n more 
imp ona nt to have di fferen t no tes o n th e 
same instru men t have the same bas ic qua l· 
ity. On e of th e thin gs we rea lized earl y on 
was tJ1at peo pl e ar e go ing LO want a cert ain 
range of co ntr o l where the y ca n chan ge the 
sampl e rat e to ge t diff ere nt no tes and no t 
have the so un d change in qua lit)'· We de· 
cicled a usefu l range for thi s would be an 
oc tave . If a pe1·son want ed to p la)' be yo nd 
th at oc tave, th ey co uld pl ay ano th er amp le 
reco 1·cling. 

One of the thin gs th at you can do once 
you 've reco rd ed a sound di gita lly is co m· 
pu te tables fo r di fferent oc taves. Th at's no t 
always easy. Fo r examp le, if you too k th e 
so und o f a vio lin and slowe d clown th e sa m· 
plin g rat e, in stea d o f it so un d ing like a vio· 
Jin p lay ing lowe r notes, it would sound like 
a larger instrum e nt , m ore like a ce llo. 
Bob: So whe n you raise o r lower th e sam ple 
rat e, you ca n actu a lly com put e a co m pe n­
sated sound th at has cor rect ions to th e in· 
strum en t, kn owing th at it isn't really ge ll ing 
la rger-it 's ju st pl ay ing a lowe r strin g. 
Sam: A lot o f techniqu es like thi s have bee n 
developed usin g la1·ge co mput e rs ove r th e 
last te n years in laborato ri es arou nd th e 
world . Th e Amiga has th e ab ilit y LO pe r· 
form calc ulations very qui ckly and can take 
adv anta ge of so me of these soph ist icated 
techn iques. 
Bob: Th at's one of th e rea son s. as I sa id, 
tJrnt we don't really know all th e ways pe o· 
pi e are go ing to make sound with th e 
Amiga- th ere are so many po ssibiliti es.• 

Address all aut hor correspon dence to Peggy Her· 
ring ton, 1032 Forrester S t. N \,V, A lbuquerque, 
NM 87 102. 

Circ le 84 on Reader Se rvice ca rd. 

--------·­____ ........,. __ .. __ 
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WE'RE PLAYING 
YOUR SONG. 

The Music Studiorw is the premiere music composition software. 
Sure, there are other music programs around. But none are as finely 
tuned as The Music Studio. It's broad and powerful. It's very easy 
to use. And we've added features that put us octaves above the rest. 
The Music Studio is a music processor that Jets you compose 
symphonies, rock,jazz, even polkas-then print your work in standard 
music form. Design your own instruments or sound effects or use 
the power of The Music Studio to work with electronic keyboards. 
Compose, edit and listen to 15 instruments in a single song with up to 

Designed by Audio Light 
for Commodore 64, 128 
and Amiga. Atari ST, 
800,XE and XL, Tandy 
1000, IBM PCjr and 
compatible computers. 

4 computer voices playing-simultaneously. 
The Music Studio also gives you a chance to learn 
from and perhaps improve the best. There's a 
complete library ofinstrum ents,sound effects and 
music so you can see, hear and modify the work 
of professional musicians. 
Amadeus never had it so good. 
The Music Studio from Activision. 

Hear what The Music Studio can do! Send us $2.00 for 
postage and handling and we'll send you a cassette tape that 
will open your ear... Send lo: The Music Studio Sampler, 
Activision, Inc., P.O. Box 7Ur/, Mountain View, CA 94039 

Not all features available on all ~ Commodore 64. 128 and Amiga arc tmdcmarl<s of Commodore Electronics Umited. 
IBM is a 1r.1demarl< ofl ntemational Business Mochines Corporntion. Tandy is a trndcmarlc ofTandy Corporntion. Atari 
and ST are 1r.1dcmarks of Atari Corp. Activision is the registered trademark of Activision, Inc. 0 1986 Activision. Inc. 
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Only rare ly in the evo lu tion of the 
mi crocompu ter bas truly grea t hardwar e 
been ma tched with trul y produc tive 
sof tware. Amiga meets Aegis. Sof tware so 
intuit ive the Amiga becomes lim ited only by 
your imagina tion. Aegis now has nine 
graphic reasons why yo u sbould be creatin g 
witb Commo dore's Crea tive Edge.-
Aegis lmagcs nc 
The pro fessio nal pa int system fo r Amiga. Use 
Images as a graphi cs processo r to prod uce 
render ings of buildin gs, design sets and 
costumes for theatre, create layouts and 
concepts in adve rtising, or artwork for 
cust0m Amiga programs. Use it anywhere an 
and desig n is created by hand . 

When co mbined with Genloc k, Images 
can create mats and other video effec ts. If 
you pass paintin gs to Aegis An ima tor~o u 
can create a rolling slide show for demos or 
backg rou nds and wind ows fo r an imatio ns. 
(Se e yo u r dea ler to fi nd out about the trade ­
in va lue of yo u r Graphicraft or Deluxe 
Paint "' disks . Yo u co uld receive a S50.00 
va lu e g ra ph ics ar t kit fr ee from Aegis!!) 

Aegis Animator nc 
A full featur e metamo rphi c animation 
system. Use Ani mat or to put your ideas in 
mo tion . Anim a tor is the o nly graphics 
animation system that supp o rts 3-D 
manipulations of objec ts. Create 
storyboar ds, enhance graphi cal 
presentations, or experim ent with visual 
e ffects before co mmitti ng them to traditi onal 
an imation methods. Use painting s with Aegis 
Image s, Grap hi craft ";'or oth er paint systems 
to produ ce co ntinu ous demonstrati ons. 
When used with Genlock you can produ ce 
spec ial e ffects fo r video or animated titles 
and sc ro lling credits. 
Impact nc 
Imp a ct creates business prese ntation 
graphi cs with finesse. Pie charts, bar graph s, 
icons, plo ts, and trend s combin ed with a 
structured draw ing system give you the 
visual edge to get your point across. Use 
Imp act to pro duce ro lling slide shows for 
trade show prese ntations, or to enhan ce 
verbal reports . Th e graph s and slides can be 
printed for use in written repo rts. 

AcgisDraw T'I( 
One o f our hard es t workers! It turn s the 
Amiga into a low cost, powe rful CAD 
wo rkstatio n. Draw can be used in 
architec ture to produce qu ality blue print s. 
The multi -layer feature is great for circui t 
board design, or creating technic al plans for 
parts or sub-assemblies. Draw works in 
theatr e for se t design, move ment map ping, 
and lighting layout. Use Draw for floor plans 
and "w hat if ' space plannin g, organizational 
chart s, or flow chart s. 
Aegis Draw Pro "' 
Draw Pro is th e p rofessional big broth er to 
Draw. Packed with additio nal feature s found 
in mini and mainframe CAD pro grams it can 
b e used to produ ce ver y large so phisticated 
drawing s. User definab le menu s and 
programabilit y are just part of the key to Pro 
Dra w's pow er. The attribut es feature lets you 
pro duce a Bill of Materials, or pass data to 
ana lysis progr ams such as a database or 
spreadsheet. Pro Draw also has a Microsoft 
BASIC" link for sendin g data to cust0mi zed 
prog rams you' ve written youse lf! Aegis 

c l98 5. 1986 Aegis Development, Inc. • Plouc r co uru:sy Rol2nd Corp. • JX·80 Print er co urtesy Epson Am erica • Monitor 2nd C2me n co urtesy Sony Corp . • Digit izer court esy A'-Systems • J-1:1rd Disk court esy Tecm:u, 



raw owners can upgrade to Pro Draw for a 
:ry reaso nable cos t. 
iga! ,.,. 
1sy reliable multi -tasking 
:leco mmunicati o ns that does n't take a lo t 
' memo ry away from your Amiga. Diga ! is 
, easy tO use, you 'll wo nder how you ever 
>mmuni cated electronically witho ut it. 
ultiple termin al emulation, Amiga Binary 
1d X·Modem protocols make Diga! reliable. 
acros and addre ss cards make Diga! 
)werful. So, the next time someone asks 
>u which communi cations system you use, 
y "Diga!" 
r~Pak#l,.,. 
:ady to use clip art from comput er master 
n Sachs. Art Pak images will work in paint 
td animation prog rams, including : Aegis 
~ages, Aegis Animat or, Graphicraft , Deluxe 
lint~nd Deluxe Video Construct ion Set'?' 
on' t worry about not having professional 
:ills, Art Pak puts years of expe rien ce into 
>ur paintings wit h a simple cut and paste! 
et Pak#/ includes prehistori c sce nes, city 
ene s, and anima ls ready for use. 

dcm coum:sy R2c:al V2dlc, Inc. 

ArtPak#2 ,.,. 
More ready-to-use art from Aegis artist Tom 
Nelso n . His pe rsonal touch will lend a new 
level of crea tivity to your paintings and 
animatio ns. Ar t Pak #2 include s trees, plants, 
nature settings, sport s images, and a serie s o f 
standard "clip art " for use by retailers, 
businesspeople, and anyone with need o f 
graphic expertise. 
Arazok's Tomb ,.,. 
Araz ok '.s Tomb is a sy nergy o f adventure and 
graphics. You are an ace rep orter with the 
Herald Tribune and renowned investigator 
into the bizarre. A telegram from your 
swee theart , Daphne Delmay leads you on a 
dangero us qu est into the und erground 
wor ld ruled by the late and und ead 
messenger from Hell, Arazok. 

" The nethermos t caverns ar e not for the 
fatho m ing of eyes that see, f or their marvels 
are strange and terrific. Cursed the g round 
where dead thoug hts live new and odd ly 
bodied , and ev il the mind that is held by no 
head ... " Arazok's Tomb is recommen ded 
for adult players. 

Aegis Development -
The number 1 choice in 
graphic software. 

Santa Monica , California 
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Digital Sound Synthesis 

Using Amiga Basic's flexible sound commands, you 
can easily add digital sounds to your programs. 

Toda y, digital so und is everyw her e- in compact-disc 
audi o gea r, in the recorcji ng studio and ins ide Lhe 
Am iga. T he Am iga's powe rful sound synth es is is based 
o n digital sou nd, the same principle at work in the hot­
test new stereo eq uipm ent. 

Co nventio nal stereos represent sound as a con tinu ­
ously chan ging wave. T his is analog sou nd . Th e so und 
you hear is o nly ana logo us to the o ri ginal soun d. An 
analog tape reco rd er rep rese ms sound on Lape as a 
cont inuously varying magnetic field. In ana log record ing, 
every comp one nt along the way-suc h as microphones, 
amplifiers and spea kers-tries to mim ic the or iginal 
sound , as a wave of electri city, or a pressu re wave in air. 

If we view sound o n a n osc illoscope, we see these 
cont inuou s waves. A pure sou nd , like a reed ins trument 
playin g a sing le note , has a gem le, wave-like curve. The 
sou nd of a drum shows a jumble of jagged peaks a nd 
valleys, a cha rac ter istic of no isy sound s. 

Digital sound creation is based upon a prin ciple that 
is vastly differ e m from that of analog sound crea tion . 
In stead of mimi ckin g the or iginal sou nd wave, the 
sound is repr esented by str ea ms of numbers. In d igi tal 
record ing, the amp litu de of a sou nd is meas ur ed thou­
sands of t imes a seco nd , at a constant rate. Take n as a 
whole, thi s str eam of nu mbers rep resents the sum of all 
pan s of the or iginal soun d, including pit ch , vibr ato, 
and whether a chord or single note was p layed . A dig i­
tal sound pla yer recr ea tes the o r iginal sound by con­
venin g the strea m o f numbers into co ntinu ous sound 
waves. (See Figure 1.) 

The Am iga sound chip pr ocesses a digita l sample 
more than 29,000 t ime s a seco nd. In compa ri son, a 
comp act-disc pla yer p lays anot her sample more than 
44,000 time s a seco nd , with a correspon din g incr ease in 
fidelit y. Human speech becomes hard LO recognize 
when samp led at less than 8,000 t imes a seco nd. Most 
int ercontin ent al telep ho ne calls are tr ansm itted as d igi· 
tal samp les. 

The Amiga can p lay back samp led sounds , like a digi­
tal recorde r. In fact, thi s is the o nly way iL ca n creat e 
sounds. Wh eneve r the Am iga makes a sou nd , it is scan· 
n ing and pl aying back a tab le of numbers that repre­
sent a sample of tha t sound. 

Comp ut ers have an adva ntage in digital sound syn­
thes is. Since the so und is a stream of numbers, the 
computer can crea te a d ifferent sound based on a new 
stream of numbe rs. The new soun d might sou nd like a 
rea l-wodd sound, such as a pip e organ , or iL could 
sound art ificia l, o r "synthes ized." Th e Am iga's ab ility LO 

speak is a syn thes ized soun d, modeled after human 
speec h . 

The Amiga's d igi tal soun d ch ip , code- named Port ia 
du rin g the des ign pr ocess, can pla y four str eams of d ig· 
ita l sound al once , in stereo . Each voice pla ys its ow n 
table of number s. 

You can create you r own sou nd s by crea tin g these 
tab les of num be rs. Some music pro gr am s le t you dra w 
a waveform of a new sound and use it to play mus ic. 
T hese programs create the tab le of num be rs that repre­
sent your new so un d, which is in the form neede d by 
the sound chi p. 

Most Amiga comp uter langua ges include sound com­
mand s. Shon programs in Basic are the eas iest way to 
explore the Am iga's so und ca pabili t ies an d learn about 
sound synthesis, LO boot. Whi le other languages might 
have more computing power, Basic shi nes in imeracti ve 
learnin g tasks like th is. To de mons tra te Am iga sound 
creation , let's use Basic LO create a simpl e sou nd . 

These exa mpl es are given in Amiga Basic, Lhe versio n 
of Basic supp lied with youi· Amiga. Wh ile other ver­
sions of Basic ma y have a different syntax for sound 
commands, the p rin ciples of Amiga sound crea tion 
remain the same. 

Am iga Basic has two ce ntra l sound comma nds­
Sound and Wave. The se co mm ands give the Amiga a 
des cr ip tion of the sound we wish to create. In fact, sim­
ilar Soun d and Wave commands are pr esen t in ABasiC, 
ano ther versio n of Basic for the Amiga. 

The Sound comma nd des cribes the pi tch, durat ion 
and volum e of a sound and sends th is sou nd to the ..,.. 
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Original S,,und IMive 

.... Ami ga soun d chip . T he Wave comm and assigns a tabl e 
o f soun d values to a given Amiga voice on tJ1e chip. 

T he mos t obv ious charac ter istic of sou nd is p itch, 
which is the d ifference in so und freq uency that we hear 
as di stin ct mu sical notes. No t surpri singly, the firs t 
numb er in the So und comm and spec ifies p itch . T he 
seco nd is the length o f the no te. Th e So un d comm an d 
plays a single note for a given time. 

In techni ca l ter ms, a p itch can be meas ured in two 
synonymous ways-by frequ ency or by per iod . T he 
peri od o f a wave is the tim e bet wee n cres ts of th e wave; 
the frequ ency is the numb er o f waves that re peat in a 
give n tim e. T he two meas ureme nt s are inverses o f eac h 
o ther, so if you kn ow the p itch of a sound, you can 
calcul ate its per iod . 

To pl ay eac h note o f the scale using a given sound , 
only one tab le o f num be rs is needed . If the Amiga 
soun d chip samp les the tab le at a cert ain speed , we 
mi ght hea r the middl e C no te. If the ch ip samples at 
twice that spee d, we would hea r a C no te aga in , bu t thi s 
tim e the note would so und an octave higher o n the 
scale. By changing the rate at which the so und chi p 
scans the table, we can change the pit ch o f a soun d. 

In the So un d comm a nd , a smalle r num be r mea ns a 
lower p itch and a large r nu mber mea ns a high so un d. 
Middle C is a value of 523, an d this numb er must be 
bet wee n 130 a nd 2,000 for most mu sical so und s. The 
special soun ds for a video game might have p itch nu m­
bers between 20 and 15,000. 

So me sound s do not have a co nstant pit ch; the pit ch 
changes ove r tim e. For exa mple, a police siren change s 
pit ch over time, first climbin g to o ne freq uency, then 
droppin g in pit ch to anot her. 

Th e po lice sire n sound pr esent s a p rob lem to th e 
Sound comm a nd. If the So und comma nd ca n only pl ay 
a no te o f a single p itch, how can it repro du ce a po lice 
siren? 

To gene rate so und s th at chan ge in pit ch , the Pol ice 
Sir en progra m (p. 37) plays a series o f short notes, eac h 
changi ng in frequency by a small amo un t. Th e incre­
ment ca n be small e nough that your ea r can't de tect the 
change in pit ch, so th e so und changes continu ously. 

Digilal recorder samples /he sound at tqUlll intervals in timt, a11d 
assigns a number lo lht mtaSured volume. 

In mu sical terms, t.his rate of change desc rib es the 
speed of a port amento, or a glide between two no tes. 
Th is glide is the soun d e ffect necessa ry for the po lice 
siren. 

Th e seco nd Sound argume nt is the dur ation of the 
sound , a value from O to 77. A large-nu mbe red value 
would play for a longer t ime, up to nea rly fou r seco nds 
for a value of 77. A value of zero won' t p lay a ny sou nd. 
Since the po lice siren soun d needs many short segme nt s 
of sound , the exa mpl e uses a dur ation of I. 

T he thir d Sou nd num be r is the volum e of the sound , 
a numb er from O t.o 255. Zero mea ns no volum e, or no 
sound at all. T he last num be r tells which of the fou r 
ava ilable sound channels , or vo ices, will prod uce the 
sound. 

Reme mber, the voices are num be red from O to 3. 
The righ t spea ker p lays voices I and 2. You must have 
your Amiga aud io j acks co nn ecte d to your mo nito r 
with a Y ada p te r, o r you will hea r only one chann el o f 
sound . 

A seco nd characteri stic o f sound is the sha pe of the 
wave th at makes the sound . As men tioned above, man y 
sou nd s have a gen tle, ct11-ved wave, whil e ot hers are 
know n by j agged-edged waves. 

Using the Wave comma nd , we can set up a table of 
numbers that rep resem the wave sha pe of the new 
sound . Th e Wave comma nd takes two argu ments. The 
firs t is the voice nu mber, from O to 3. In oth er words, 
you ca n play up to fou,· so und s at once, eac h with a 
di ffere nt tabl e. 

The seco nd Wave argu me nt is the name of the in te­
ger arra y that ho lds the values. Thi s arr ay should co n­
tain at least 255 values. A large r numb er o f values in 
the arr ay gives a be tter so und . If the tab le re pr esems 
the amplitud e of a smoo th wave measur ed over t ime, a 
larger table holds more measur eme nts and the soun d is 
more accu rate ly descr ibed . 

Ami ga Basic allows the word Sin in stead of an arr ay 
name in the Wave command. If Sin is used, Basic gen­
era tes a table o f values re pr ese min g a ro llin g sine wave. 
Th e progra m nee d not generate a custom a nay o f val­
ues. For the po lice sir en, a Sin wave table is used. 

The fir st lin e of the Po lice Sir en progra m assigns a 
Sin sine wave tab le to voice 0: 

WAVE 0, SIN :REM Se t u p a sine wave table 



Amiga's 
Sound Chip 

Tht ori'ginal waut is reprtstn ltd as a strtam of numhtn . 

Next , the So und command is exec uted 120 tim es, 
with frequency values increasing from I ,OOO to 1,200 by 
te ns. Th e durati o n of ea ch sound is small (a value of I , 
or about 28 per second ). Th e volum e is set at I 00. pla y· 
ing on voice number 0: 

START : FO R I= I OOO TO 1200 STEP I O 
SOUN D I. I. 100. 0 

NEXT I 

Th e next line instruct s Basic to wait until the pr e· 
vious 120 notes have sto pp ed sou ndin g. T he So un d 
command reall y queu es every so un d reque st, so the re st 
o f the Basic progr am ca n con tinu e 10 ru n-so rt o f like 
walkin g and chew ing gum at the same time. 

SOUND WAIT : REM Wait for r ising sound s to stop 

After the r is ing tones have played . the next For loo p 
plays the fallin g part o f the siren so und . o te that the 
Step s ize decreas es by 20 unti l it reac hes 1,000. the 
pitch the s ire n started at in the first For loo p: 

FOR I = 1200 TO 1000 Step -2 0 
SO UND I, I , 100, 0 
NEXT I 

The Sound Resum e statement allows sub sequent 
So und commands to pla y imm ediately, the opp os ite o f 
Soun d Wait. 

SOUND RESUME : REM Play new sound s right away 

After comp le ting one rise and fall seq uen ce, the p ro· 
gram loops foreve r. Pu ll down on the Run menu item 
called Stop to halt the pro gra m. 

GOTO START : REM Jum p back, do it aga in 

Many sound s are comp ose d of an add itive combina · 
tion of sine waves. To ach ieve more rea listic sound s, 
you might tr y play ing two or mor e Sin sound s at the 
same tim e, with slight ly d iffere nt frequenc y valu es. 
Your ea r will combin e the two sounds into a single . 
riche r sound . 

A digital sound player, likt tht Amiga 's sound chip, rrco11s/ruW tht 
original sound from lht s lrta m of numhrrs. 

WAVE 0, Sl'.'I : REM Set. up a s ine wave table 
START: FO R I = I 000 TO 1200 STEP I O 

SOU . D I, I , 100, 0 
NEXT I 

SOUN D WAIT : REM Wait for r ising so un ds to stop 
FO R I = 1200 TO I OOO STF.P - 20 

SOUN D I, I , 100, 0 
i EXT I 

SOUN D RESUME 
GOTO START 

REM Play new sou nd s r ight awa y 
RE1'vl Jum p back, do it aga in 

Listing I. Police Sire11 program in Amiga &tric. 

More comp lex sound s have still more sub tle chan ges 
durin g the tim e a no te is playe d. A go ng so und changes 
pit ch over tim e, but it also chang es in vo lum e . To pro · 
du ce sound s that chan ge in volum e, a pro gram cou ld 
use the same tri ck as the Police Sir e n pr ogra m. By play· 
ing many short seg me nt s of the same sound at diff erent 
vo lum e leve ls, a so un d cou ld chang e volume over t ime. 

Real ·world sou nd s are comp ose d of many sma ll 
changes in pit ch and volume. The characteri st ic wa\ ·e 
shape changes ove r time , too. By cha nging pit ch, vol· 
ume and the Wave table, the Amiga can recrea te very 
rea list ic so un ds. 

A bass d rum sound has a very j agged wave form. Its 
volume is loud est at the moment th e drum is struc k. To 
tra nslate th is to Am iga Basic command s, the Wav~ tab le 
would be co mp ose d of nearl y rand om numbers . Th e 
Sound command would set the volum e to maximu m, 
and the pr ogram would play short snipp ets of the 
d ru m Wave tab le, eac h at a slightl y smaller volum e 
level. 

Although the Amiga Basic manu al can be impo sing 
at tim es, the prin cipl es of digi tal sound synth es is on the 
Amiga are simpl e. T he soun d command s are flex ible 
enoug h for both beg inner s and ex pert s. With a littl e 
practi ce, you can add digital sound s to your Am iga 
Basic program s.• 

Address all author correspondence to John Foust, c/o Amiga· 
World editorial, 80 Pine St., Peterborough, NI-I 03458. 
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Professional Musicians and the Amiga 

Musician s Mike Boddicker 
and Tom Scott talk about how the 
A miga 's technology is changing the way 
they make music. 

By Peggy Herrington 

It was almost a year ago tha t th e Amiga was laun ched 
at a gliu eri ng affa ir in New York City. Yes. almos t a 
year ago th at Mike Boddi cke r and Tom Sco tt pla yed 
th e ir first gig with a very specia l piece of music techno l­
ogy. And when I met \,·ith them in ea rly 1986, the y 
were st ill await in g a seco nd , more intimat e, chance to 
pe rform with it aga in. 

T he ubjec t came up almost as soo n as we were set· 
tied int o Tom's mus ic stu d io on the gro und leve l of his 
three -stor y home in Holl ywood . We ha d ju st seen a pre· 
view of Mimetic s' m usic-sequen cing pr ogram for the 
Ami ga whe n !\l ike rem arked. "You kn ow. it's a linl e 
fru strat ing to see th is stuff deve lopin g and kn ow it's 
go ing to happ e n. and kn ow that }' OU want 10 build your 
life around it, but you can' t ge t your finge rs on it." 

Despit e th e fact that he had virtu ally no Amiga sof t· 
ware at th e tim e, Mike Bodd icker has a 101 of . avvy 
when it co mes 10 electro n ics. 1 le's a top stud io sy111he· 
sist, ha ving com pose d and pla yed sou nd -e ffects and mu · 
sic tra cks for hundred s o f telev ision co mmer cials and 
mot ion pictures , including Buclwroo-Banzai, Flash Dance 
a nd The ,\ilagic Egg, a d io rama for which he co mp osed 
and recorded the orig inal mu ltila yered ound tra ck. 
Tom Scou bega n exp loring synth esis in hi s well· 
equ ipped stud io seve ral years ago. but has approa che d 
profe ssional m usic in a somewhat more tradit ional 
way- if you can apply that term to j azz-specia lizing in 
flute , saxaph one and the Lyracon. Eight ee n Gold and 
Silve r Reco rd s ad o rn the walls of his studi o in silent 
tr ibute to h is ex perti se. H is studi o also incl ud es an 
Amiga , and I asked Tom how he'd bee n introdu ced to 

it and how he uses co mputer s in general. 
"\Vhat actua lly started it all was that show we d id.'' he 

sa id, sm iling at his friend. "Wh en !\like Boddi cker asked 
me to go to New York with h im and help pr emier the 
Am iga and som e of its potent ial soft ware, I starte d ge t­
tin g inter es ted. In aski ng aro und it beca me clear to 
me-because of th e softwa re shortag e at the beginni ng, 
and yes, st ill now-it becam e clear th at I was no t goi ng 
to be ab le LO jump right in with the Ami ga. After some 
investiga tion, I found th at seve ral o f m y fri en ds . LA. 
studio musicians , had Ap ple He's, so I go t one. 

"Ove1· the pa st few months , I've used thre e pro gram s 
exte nsively. Applework s has a databa se, spr ea dshee t 
and a wor d pro cesso1· that work very well fo r m y need s, 
and DX Pro sto res DX7 sound s and lets me read its 



sett ings on the scre en and sto re hundred s more sounds. 
Th e third one is the Film Mu sic Too l Kit, which i ba si· 
ca lly a mu sic click-track pro gram calibr ated in frame 
per beat-it 's a film composer's metronom e. It will 
sp read out a mus ic cue for you and de line ate all the 
sign ificant timin gs you need to hit. As a co mp ose r, you 
need to know wher e cert a in bits of act ion o r d ialogue 
occur with in a scene that ha s mu sic. On ce you de cid e 
where the se poilll s are. it's ver y eas y lO the n tell th e 
co mput er. 'O kay, if it start s here and goes at thi s 
tempo, where will e\·ellls one, two . three and four hit as 
th e scene progre sses'· It blocks it all out for you." 

"Th en you ca n LOggle ba ck and fonh between tempo s 
LO find what tempo catch es mo st of the thin gs you need 
to hit and adjus t it from there ," ~I ike add ed . 

"Doing th at manually take s a lon g, long tim e, .. Tom 
sa id . "An yway, with tho se thr ee p rog ram s, I fee l I'm o ff 
to th e races and . of co ur se, th a t takes me LO the Amiga. 
which is, in a se nse, ligh t-years be yond th at." 

"Beyond th e Apple Il e, tha t's for su re ;' Mike re· 
marked , and we chu ckled in agreement. 

I asked Mike how he uses a co mputer. ··r go t an Ap· 
pie lie about the time they be came ava ilabl e," he sa id , 
"and started using it with th e \.ISQ Sequ ence r LO dump 
sequen ces I had wriuen and prin t pan s for musi cian s 
on job s. I found it was one of the mo st useful thi ngs rd 
eve r run acro ss for do in g that. Ju st the other clay a 
composer I was wo rk ing with did the same thin g. He 
wrote all the jing le pan illl o th e com put er and th e n 
printed the sco re and indi vidual pan s. He said it's 
taken hi m a whi le LO get used LO it, bu t it 's ge ttin g so 
fast for h im now it's no t an ywhere as ted ious as writin g 
them out by hand. And I co nsider the seq uen cer s I use 
LO be co mputer s, LOO. They 've certa inly cha nged the 
way I do my mu sic." 

Sequencers hou se mi cro processo rs and allow mu si· 
cians to di gita lly record mu sic in sect ions from music 
synthe sizer s attac hed via MIDI. Th ey can then adj ust 
such aspe cts as instrum en tation (also referr ed LO as 
timbr e o r co lor ) and laye r sequ e nces in LO mu ltipan mu· 
sica l who les. 

"I reall y got inLO sequen cers when I d id The Magic 
Egg," Mike con tinu ed. "It changed the way I work . That 
was abo ut two year s ago , and I had bee n ho ldi ng off 
be cause th ere were seve ral other pe ople in Los Angele s 
who had been utili zin g sequ e ncer s exte nsively, and well, 

Tom Scot/ 

fir st o ff. I th ough t the ir mu sic sometimes sound ed 
rea lly sequen ced , too fast and chopp y, an d the phra sing 
wasn' t co rr ect.'' 

That made me think o f mu sic I myself had e nt ered in 
a co mput er. and I rememb ere d ho \,· stiff it so und ed 
com par ed to pla ying it o n th e pi ano . 

"Stiff and me chani cal-soundin g.'' Tom said , takin g the 
word s r ight out of m y mouth . '·And includin g th ing s no 
mu sician co uld ph ysica ll}' p lay:· 

"I also did n't walll LO quit playin g )i\·e ." Mike said. ' ·J 
was afraid that if I used sequence,· s a lot , I \,·ouldn't ge t 
the chance to p lay \\'ith gro up as much as I have. I 
wan t to keep my chops up." 

"So metim es tec hn olog y can trap you," Tom ex· 
plained . ·'If ~licha el had beco me known as a sequencer 
mus icia n, o r if he had be co me LOo inrnlv ecl with it, he 
wou ld have sac rificed man y op portuniti es 10 pla y alo ng 
with a group . He co uld have beco me a mu sic progr am· 
me r, which is okay .... " 

"If you want LO become a mu sic programm er," l fin· 
ished fo1· hi m. 

"R ight ," he said . 
"So I was ho ld ing o ff for all th ose rea ons," ~,( ike 

co t1linu ecl. "But \,·ith The .\lagic Egg, th er e were many 
thin gs l wanted to do th at I co uldn 't do any o th er way, 
like harp glissandi and a lo t of be ll pan s and thin gs 
that I co uld have pla yed onl y in ha lf.t ime with the accu · 
rac y I wanted . It tu rn ed out that I found ways to ma· 
nipul ate the ynt.hes izers so the mu sic didn't so und so 
sequen ced . I used delays and d ifferent cho ru sing units , 
and technique s in prog ramming th e sequ enc er itself, 
like changing the pattern s o ften . That way, th e musi c 
came out so un din g more hum an than machin e.'' 

That is a good example of the co ntr ol a nd rreedo m 
th at e lec troni c synth esis and MIDI have given mu sician s 
as a whole. But a lot o f re sponsibi li ty has acco mpanied 
it. If you get the opp ortuni ty LO ex perien ce The J\llagic 
Egg (an d that' s wha t it is as far as I'm co ncerne d, an 
exper ie nce), )'O U m ay find it hard to belie ve th at a sin· 
gle individua l- Mike Bodd icker-conce ived , co mpo sed 
and perform ed all th e mu sic in its ent ire ty. 

''Tha t must have had quit e a n impaCL on th e way you 
work ," I sa id. 

·'Oh )'e . In fan , it causes me a lot more work now," ~ike 
said. ;<You see, no w I can ca ll up a sequ ence o r two tJiat I 
wro te ea rlier and have tJ1em runnin g while I play another 

"The Amiga is going 

to change, radi cal/> 

change. the way we 

do our music .. , 
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Mike Boddicker 

..,.. part on top. Lo ts of the compose rs I work with want me LO 
do tha t, so I end up pl aying thr ee o r four pan s instead of 
ju st the one that I used to. It doe s have that dr awback , 
which is not necessar ily a dr awback for me." 

Circ le 120 on Reader Service card . 

I had hea rd tha t semim ent expr esse d by other mu si· 
cians as well. T here' s a certa in satisfaction LO be de· 
rived from do ing it all (or mos t o f it) your self, having 
the talent , experien ce and equipm ent LO perform no t 
on ly you r own pan , but tha t of o thers. And of course , 
it's easier and more expedient (not to ment ion more 
remuner at ive) to pla y along with your own pr ereco rded 
accompa nim en ts tha n tO coo rd inate them with ot her 
musicians on the spo t. But wha t ab out those o ther mu· 
sic ians? Where are they pe rformin g whil e you're doi ng 
it all with your electro ni c equipm e nt? 

"Dig ita l samplin g," I sa id , th inking of a re lated as· 
peel. "Wh at abo ut tha t?" 

"It 's very signifi cant and ver y usefu l," Tom re plied. 
"It 's also ve1·y contr oversial." 

MODULA·2 
the successor to Pascal 

• FULL interlace to ROM Kernel, Intuition, 
Workben ch and AmigaDos. 

• CODE statement tor In-line assembly 
code. 

• 32-b it native code Implementation with 
all standard modules. 

• Supports transcendental functions and 
real numbers. 

Seive of Eratosthenes 
Null Program 

• Error lister will locate and identify all 
err~ in source code. 

• Modula-2 ls NOT copy protected . 
• 320-page manual 

Comph 

16 
14 

Unk 

32 
tO 

Execute 

5.3 

Added fNturn of Modwi -2 n~ found In PNCIII 
• CASE has an ELSE and may contain 

sub ranges 
• Dynamic strings or any size 
• Machine level interlace 

Bit-wise operate~ 
Direct port and Memory access 
Absolute addressing 
Interrupt structure 

• Programs may be broken up into 
Modules tor separate compi lation 

• Multi - tasking is supported 
• Module verslon cont rol 
• Open array parameter,; (VAR r: ARRAY 

OF REALS:) 
• Type transfer functions 
• Oetlnable scope of object 

Pascal and Modula-2 source code are nearty identical. Modula-2 should be though t of 
as an enhancement to Pascal (they were both designed by Professor Niklaus Wirth) . 

Regular Vffllon : $8U5 ~· Vtnlon: $149.95 
The develooe(s verslon supplies an extra diskette containing all of the definition 
module sources , a symbo l file decoder . link and load tile disassemble~ . a source file 
cross referencer. the kermit file transfer utility and the source code to several of the 
Am iga Modules. 

1DI SOFTWARE, INC. 
10410 Marklaon Road • Dallas, Texas 75238 • (214) 340-4942 
Telex: 888442 Coml)Ul8IY8 Number: 76026,1331 

Mike knew exac tly what he meant. "If rou're talki ng 
about 1·eplacing an oboe or a saxap hone ... I mean. Tom. 
you know you can't replace a saxa ph one. The re are too 
many in flectio ns. Every other no te is a differen t color." 

"It 's not necessari ly saxaphones, not j ust instru ment s 
I play," Tom said. "I've see n cases-a nd bee n a part y to 
them, frankly-w he re a p layer was suppl ant ed. Th ere 
wa one less player on a dat e beca use a goo d amp le 
was ava ilable." 

"I've also seen it happ en that a composer was ab le to use 
another colo r by using a sample , when he wouldn 't have 
had the bud get to get an o ther player," Mike replied . 

"T hat's abso lut ely tru e," To m said , "and that 's the up 
side of the issue." 

"As far as sa mplin g with the Am iga goes , I thought it 
was a lot o f fu n," Mike sa id , reca llin g the demons tr a· 
tion we had seen ea rl ier. "Th at I don' t have the equ ip ­
ment tO use it on reco rd s now is my major complain t. 
I'm loo king forward to ge tt ing that stuff , a nd as soo n as 
I ca n sampl e and manipulat e sound with it, I' ll use my 
Am iga rig ht along with my Emulator s." 

"A nd I rea lly am in favo r of thi s mouse," Tom said, 
po intin g at hi s co mput er system. "I th ink mu sic peo ple 
who beco me fans of comp uter s will use them. I kn o"· 
you can do the same th ings from the keyboa rd , bu t I 
love using those two littl e control s and shoo tin g thi ngs 
arou nd the scree n." 

Mike agr eed . "I want to ge t a mod em hoo ked up and 
ha ppenin g, too. Say Tom and I wan t tO work o n a pi ece 
t0ge ther, we could se nd th ings back and forth be tween 
our houses. Not j ust the files for the no tes and so und s, 
but ever ythi ng, wh ich I see as being very usefu l. I re· 
memb er whe n we di d the Amiga launch . we had to fly 
casse ttes o f data by o\·e rni ght exp ress to ;'Jew York. It 
would have taken thr ee mi nu tes instead o f 24 ho ur s if 
we' d had a mod em." 

"Wit h that you have the poss ib ility of co-comp osing 
over long di stan ces," Tom ad ded. "It's th r illin g to thi nk 
about it. No mor e o f thi s pla ying it over the phone by 
ho ld ing a rece ive r u p to a speaker." 

'' Right. With that and the music p rograms we kn ow 
will be arn ilable and the fact th at )'O U ca n acce ss them 
on the Am iga, p lu s a lib rarian progra m and a ph one 
boo k at the same tim e, plu s using Ge n-lock to put a 
video on the scree n wh ile you do the mu sic for it, it's 
go nna be incred ib le," Mike adde d . 

Tom contin ued where Mike lef t off. "We' re talk ing 
abo ut a mass ive, all-p urpos e unit. Runnin g those pro­
gra ms at the sam e tim e and shufflin g back and fort h 
amon g them." 

"I j ust wish they'd get iL toge ther faster," Mike 
lame nt ed . 

"As far as I'm co ncerned , it's worth the wait, however 
long it take s," Tom sa id to Mike. Th en he turn ed to me. 
"We' re ju st sligh tly exci ted abo ut the po ten tia l," he sa id , 
and we laughed at th e und ersta teme nt. 

"T he Amiga is go ing to change , rad ica lly change, the 
way we do our music," Mike said smilin g. "We're look · 
ing forward to that .'' • 

Address all author correspondence to Peggy Herrington, /032 
Forrester St. N H~ Albuquerque, Ni\11 87 I 02. 



It speaks for ii 

The 
Shanner 
Planner™ 

Remember the expression "A picture is worth a 
thousand words?" Take a second look. The Shanner 
Plannerno is the first ever full system portfolio created 
specifically for the computer user. Designed to 
address the individual needs of the computer in­
dustry, The Shanner Planner is tastefully constructed 
of long lasting, durable, textured nylon (it's the 
in thing today) to maintain its smart appearance 
overtime. 

SHANNER INTERNATIONAL CORP. 
The Slwincr PlanocrN is I crcarJon ol, mamicd woddwtde by, 
and is a Tradcnwlt olSHANNER INlUNATIONAL CORP. 

The Shanne r Planner™ 
gives you and comes wi th : 

• Storage for four disks ·3 1h'' or 
51/.1" (specify preferen ce 
wh en ord ering) 

• 5 x 8" No tep ad · ca n also 
accommo date doc umentat ion 
up to 300 pages 

• Pen and Pencil Compartme nt 
• Ruler Slot 
• Busin ess Card Section 
• 5 Year Cale ndar 
• Full Function Memory Calculato r 

The unique velcro locking system 
ensures that your important media 
and contents are safely secured in 
their compartments at all times. 

Measuring approximately the size of 
a normal executive portfolio, The 
Shanner Planner will fit comfortably 
into any size attache or carrying case, 
and comes packaged in an attractive 
gift giving box. 

Dealer Inquiri es Accepted 
Call 800/ 828-6637 

See the local authorized dealer nearest you or use this SPEED Y order form. 

Please send me Shanner Planner(s) at $39.95 each, plus 
$6.00 postage & handling. (CA residents add $2.60 per Planner for sales tax.) 
Please indicate method of payment and media size required: 

Media Size 
D Check D Money Order D VISA D Mastercharge D 3W' D 51/.'' 
Orders may be sent to: 

Shanner International Corp. 
453 Ravendale Drive, Mountain View, CA 94043 

Account No. ---- - --- ---- --- - -- -
Name _____ _______ _ _ _ __ __ _ _ 

Address------ --- -- - - -- - --- ­
City - ----- - - --- State ___ Zip _ __ _ 
Prices subject to change without notice. AMW7 / 86 
For direct orders: 
Call our HOTLINE 1-800· 423-8 673 . In CA 1-800-6 26- 9273 . 
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Making Music with Amiga Basic 
A miga Basic has 
only two music commands, but 
you can use them to get some 
impressive sounds out of 
your machin e. Here's a look at 
those commands, plus a simple 
note-playing subroutine . 

By Louis R. Wallace 

\,\'hen it co mes LO so un d and mu sic, no other per ­
so nal co mput er even approa ches th e Ami ga in term s of 
power and flex ibilit y. I ts four -vo ice stereo output com· 
bined with a dedicated symh esizer allows the Amiga 
owner to break new gro un d in th e area of co mputer­
ge nerat ed sound. 

Already, a wsive of so un d and mu sic pr og ra ms is 
headi ng towa rds us, and we ca n expe ct thi s to cominu e 
for yea rs to co me. But nm everyone wants or need s thi s 
special (and expe nsive) so ftwar e. Some users simpl y 
wan t to be ab le to in corporat e so me so u nd and mu s ic 
int o th eir Ami ga Basic program s. Let"s look im o what 
Am iga Basic offe rs in ter ms o f mu sic co mm and s. 

Un fortunat e ly, Amiga Bas ic offers very littl e in th e 
way of so und and music in stru ct ions. This is surpri sin g 
when you conside r th e weal th o f o th er co mm and s ava il· 
ab le to th e Am iga Bas ic pro gramm er fo1· gra phi cs, ani· 
mati o n a nd da ta man ipulati on . Fo r so me reason, mu sic 
and so u nd was limited to o nl )' two commands. We can· 
not crea te ou r own en velo pe or ADSR, th ere is no 
o ption for filterin g, e tc. ABa siC, the ve rsion of Ba sic 
fo r the Ami ga de ve loped by Me taco mco, offe rs mu ch 
more flexibil it)" and po we r in te rm s of mu sic and 
so und ; however , it lac ks a numb er o f the ot her goo d 
fea ture s that ar e pr ese m in Ami ga Bas ic. 

Even though the y are limited , the two Am iga Bas ic 
command s ca n be used fo r pr o duc ing very ni ce so und 

and mu sical no tes . The two co mmand s are So und (fre · 
quen cy, durati o n, volum e and vo ice) and Wave (vo ice 
and wave arra y). 

The So1111d Command 
Th efreq ue11cy used in th e So und co mmand ran ges 

fro m 20- 15,000 Hz. There is a table in your Amiga 
Bas ic man ual that g ives the frequ e ncy requir ed for sev · 
er a! octaves of th e d ia to ni c mu sic sca le. T hese are the 

seve n notes A, B, C. D, E, F and G . With th ese f'requ e n· 
cies, you ca n det e rmi ne what is requ ired for any dia· 
ton ic note in a ny of th e available nin e octaves poss ib le 
in the 20-15,000 H z range by simpl y d ividin g or multi­
pl yin g o ne o f th e table va lues b y two. Th at"s no t too 
bad. But it doesn' t allow fo r any of the ot her poss ible 
notes that lie between th e d iato ni c notes-these are th e 
five sharp s and flat s, and th ey cannot be a eas ily ca lcu · 
la ced from the tab le. With out them , you1· mu sic pro· 
gr ams would be limited. 

T he seco nd so und param e ter is th e duration. Thi s is a 
num be r tha t ranges from O-i7 , an d it d etermin es how 
long th e gi\'en freq uency will be pla yed . Th e va lue 18.2 
is abo ut equal LO one secon d of so und. 

The volume parame ter is from 0- 255. allow ing )'OU LO 

eas ily a nd pre cisely co nt ro l the leve l o f so u nd for vo ice. 
the last paramete r. Voice i from 0- 3, where O and 3 are 
p laye d o n o ne stereo ch an nel, and I and 2 o n the 
other. 

Wh ile yo u can use the co mm and as is to pl ay no tes, 
it wo uld ha, ·e bee n much eas ie r LO offe r th e o pt ion o f 
simp ly pla ying a C# or G ins tead of a freq uency of 
635 .7 1. And whil e you ca n use the dur a tio n val ue of 9. 1 
to p lay a note for ha lf a seco nd , it wo u ld have been 
be tter to perh aps pla r a quart er or e ighth note instead . 
And in real musi c, the len gth of Lime th ese notes would 
play is ba sed up on th e tempo des ire d. So sometimes an 
e igh th note plays fo r o ne durati o n, so metim es for 
ano ther . 

The so luti o n 1 ca me up with was to wr ite a sub pro· 
gram that will allow the wr iting of Amig a Basic pr o· 
grams that use more nor mal mu sical no tati o n for th e 
note s, a nd tha t will allow the use of sha rp and flats. 
And to be rea lly usefu l, it sho uld have th e add ed flex i· 
bilit y o f allow in g yo u to de fine yo ur te mpo in Beats Per 
Minute (BPM ) and the tim e signatur e . The tim e signa­
lllr e is musi ca l notat ion that d eclares wh ich note is 
equa l to one beat. So, if your time signa tu re is Y., a 
quarte r note will have o ne bea t. a half no te two bea ts, a 



who le note fou1· bea ts, an e ighth no te o ne-ha lf bea t, 
and so o n. 

The dem o pro gram (Listin g l ) de mo nstr a tes th e use 
of the Pla ynote sub pro gram. Subp rogr am s are speci al 
form s of subroutin es th a t ca n be co m p let ely in de pen­
dent o f you r pr og ram . Th e ir varia bles ca n be loc a l to 
the subpro gram o r glo bal (shared). Yo u access the ro u­
tin e by using the Am iga Bas ic co mm a nd Ca ll, follo wed 
b y th e subprogram nam e and a var iabl e list. In Pla y­
note , we pas s sever a l var iabl es. One is No teS, which is 
one o f th e p oss ibl e 17 notes (seve n d ia to ni c, five sharp s 
and five fla ts). Th e note ca n be upp e rcase o r lowercase; 
a sharp is foll owed by # (the nu mber s ign) and a fla t is 
fo llowed by a - (minu s sign). Th e subpr ogram will cal­
cu la te th e prop e r frequenc y fo r th e no te fro m that. 

T he next paramet e r is octave, whi ch is a numb er from 
0-8 . Th is will cove r a ll no tes in the 20- 15.000 Hz 
ra nge. Next is notelength, whi ch indi ca tes whi ch type o f 
not e (whole , hal f, qu arte r, e igh th , e tc.) you want. You 
use the inver se for note length , so fo r a wh ole no te use 
I, for a half no te u se 2, for a quart e r no te use -1, and so 
o n. Finall y, you pass the volume a nd voice. where vo lume 
is 0- 255 a nd vo ice is 0-3. In th e demo nstra tio n pro­
gr am, each note is playe d by all four vo ices in or der to 
give a ri cher , more d ynam ic so und. (If you wan t to 
Pa use, send a d u mm y no te wi th th e durati o n you wish 
and a vo lum e o f zero.) 

You also have two ha red varia bles. Th ese are 
de fin ed with in th e main pr og ram . T hey ar e call ed On e­
bea t and BPM . T hey all o w yo u to de fin e yo ur temp o in 
Bea ts Per Mi nu te (BPM ) and d irect wh ich note type gees 
o ne beat. Thi s allow s you great flexibi lity, as you ca n 
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Listing I . Dnno /Jrogram. 

' Demo program to play musical notes from A migaBasic 
' using a s ubprog ra m approach 
' by Louis Wallace 2/19/86 
' wit h a litt l e help fro m my friends 
' Peg St eimer , Sam Dicker and Mike Boom 

DIM note $(23),octa ve % (23) , notelength(23) 

' defin e onebeat for default beat using inverse ( 1/2=2, 1/4 =4 etc ) 
' define Beats Per Minute (BPM) 
' these a r e user selectable parameters required by su bpro gr am 

onebeat= 4 
bpm= 115 

' time sig natu re 
' tern po 

GOSUB ma kewavearra y ' define wavefo rm 

FOR d=l TO 23 
READ noteS(d), octave%(d) ,notelength(d) 

NEXT 
SOUND RESUME 
test=! 
\,' HILE test ) O ' play i t ove r and over 

GOSUB playsong 
FO R delay=l TO 10000 :NEXT delay ' delay befo r e r es tartin g 

I,' E ND 

play song : 
volu m e=2 55 
FOR i = l TO 23 
FOR voice= 0 TO 3 

CALL play note ((noteS(i)),(octave %(i)) ,(notelen gth(i)) ,( volume),( voi c e)) 
NEXT voice 

FO R t=l TO 500 : NEXT t ' delay between note s 
NEXT i 

RETURN 

makewavearray : 

' c r ea t e timbre a rr ay fo r wave definition 

DIM timbre %(255) 
K #=2*3 . 1415 9265#/256 
FOR i=O TO 255 

timb r e %(i) =3 l *(SIN (i* K #)+SIN(2*i * K #)+SIN(3*i* K #)+SIN(4*i * K #)) 
NEXT i 

WAVE 0 ,tim bre % 
W A V E 1 ,ti m bre % 
\.I. AVE 2 ,timbre%· 
\./ AVE 3 ,tim bre% 
E R AS E ti m bre % 
RETURN 

DAT A "d", 2 ,2 
DAT A "d", 3 ,2 
DATA "c# ", 3 ,4 
DAT A "a", 2,8 
DAT A "b" ,3 ,8 
DATA "c#" ,3,4 
DAT A "d", 3,4 
DAT A "d" ,2,2 
DATA "b", 3 ,2 
DATA "a", 3 ,1 
DAT A "b",2 ,2 
DAT A "g" ,2 ,2 
DATA " f# " ,2,4 
DAT A "d", 2 ,8 
DAT A "e", 2,8 
DAT A "f #",2,4 
DAT A "g", 2,4 
DAT A "e" ,2,4 
DATA "c# ", 2 ,8 

./·I j11ly!A11g11st 1986 

Listing co11li111ml. 

Whit e No ise 
DIM NOISE %(256) 
FOR I= 0 TO 256 
NOIS E%(l ) = INT( RND( l )* 128) - 128 
NEXT I 
WAVE 0, ' '101SE% 
ERASE 1'\0 ISE% 

Triangle 
DIM TRIANGLE %(256) 
COU>IT=O 
FOR I = 0 TO 127 STEP 2 
T RIANCLE %(COUN T ) = I 
COUN T= COU NT+ I 
NEXT I 
COUNT=6 -I 
FOR I = 126 to - 127 TEP -2 
TR IANCLE %(COUN T ) = I 
COU:-.IT = COUNT+ I 
NEXT I 
FOR I= - J 26 to O STEP 2 
TR IANCL E%(COUN T ) = I 
COUNT= COU 1 T + I 

1EXT I 
WAVE I , T RIANG LE% 
ERASE TRIA NGL E% 

Pul se Wave 
DI~I P ' LSE%(256) 
FOR ! =OTO 63 
PULSE%(!) I 28 
NEXT I 
FOR I = 64 TO 19 1 
PULSE%( l )= 127 
NEXT I 
FO R I= 192 to 255 
PULSE%(! ) I 28 
:-.:EXT I 
WAVE 2, PULSE % 
ERASE PUL E% 

Sin e Wave 
DIM Sl i A RRAY%(255) 
COUNT =O= 
FOR I= 0 10 2047 STEP 8 
Sl 1 ARRAY %(C0U i T ) = INT (SIN(I)* 128) 
COU . T =COUNT+ I 
'.'/EXT I 
WAVE 3, SI '.'IARRAY % 
ERASE SI :-.lARRAY % 

~ chan ge the tempo and lime signature within the main 
progra m wheneve 1· you wish. and the P layno te subp ro· 
gra m will act accord ingly. 

771e Wave Command 

T he othe r Am iga Basic so und co mma nd is Wave. Wave 
allows you to defi ne th e wavefo rm used b)' a voice. In the 
demo , I use the subr out ine J\lakewavearray to d efine an 



arr ay co nsist ing of a very co mpl ex sin e wave. (f he for · 
mu la for this is the same one found in the Mus ic De mo 
on your Am iga B,isic di sk in th e BASICDEMOS d irec· 
tory.) The arr ay used to de fin e th e wave must cons ist o f 
at least 256 elemen ts, and also mu st be an int ege r arra y. 
That's why in th e demo, T imbr e % con tains th e % sym· 
bol, which indi cates integec T he ar ray can be large r than 
256 element s. T he element s of th e arr ay mu st also be 
within the range of - 128 to + 127. 

If you wish, you can use th e default arra y o f Sin , 
wh ich is a simpl e sine wave. O r you ca n crea te a sub­
routi ne to make diff e rent types of waves. For instance , 
you can eas ily de fin e a square (pulse), trian gle, saw­
toot h or no ise from within you1· program. 

I've included so me simpl e rout ines (p. 44) to make 
some wavefo rm s other than Sin or T imbr e% . O f 
co ur se, th ese are onl y simp le exa m ples o f th e almost 
infinite num be r of wavefo rm s you ca n ge nerate . Try 
them out, and th en stan makin g your own. 

I hope you find the Play note subprngram useful. 
T ho se who are musica lly inclined will almo st certa inl y 
find area s where it ca n be improved , but it is a goo d 
base from whi ch Lo begin. • 

Address all author correspondence to Louis R. Wallace, 
6124 8 SW 11 Place, Gainesville, FL 32607. 

L isting continued. 

DAT A "d" ,2,8 
DAT A "e", 2,4 
DATA "f# ", 2,4 
DAT A "d",2,1 

SUB play note (note$,octave % ,notele ngth,volu me, voice) ST A TIC 

SHARED onebeat ,bpm 
IF notele ngth<O THEN geto ut 
IF volu m e<O O R volume) 255 T HEN getout 
IF octa ve%(0 0 R octave%)8 THEN ge tout 
IF voice(O OR voice )3 T HEN getout 
IF note$= "a" 0 R note$ =" A" THEN note =O:G OTO pla y 
IF note$= "a#" OR note$= "A #" THEN note=l: GOTO play 
IF note$= "b-" 0 R note$="B- " THEN note= l: GOTO play 
IF note$="b" OR note$= "B" THEN note=2 :GOTO play 
IF note$= "c" 0 R note$="C " THEN note=3:G OTO play 
IF not e$="c# " OR note$="C# " THEN note=4:G OTO play 
IF note$="d-" 0 R note$= "D-" THEN note=4:G OTO play 
IF note$="d" OR note$="D" T HEN note=5:GOTO play 
IF note$= "d#" OR note$= "D #" THEN note=6:GOTO play 
IF note$= "e- " 0 R note$= "E-" THEN note=6:G OTO play 
IF note $="e" 0 R note$= "E" THEN note=7:GOTO play 
IF note$="f" 0 R note$= "F" THE N note= 8: GOTO pla y 
IF note$="f#" OR note$="F# " THEN note=9: GOTO play 
IF note$= "g-" OR note$= "G-" T HEN note=9:GOTO play 
IF not e$="g " OR note$= "G" T HEN note=lO :GOTO play 
IF note$="g# " 0 R note$="G #" THEN note=ll:G OTO play 
IF note$="a-" OR note$="A-" THEN note=ll:GOTO play 

getout: 
EXIT SUB 

play : 
freq=27 .5*(2"(oc tave %+note/12)) 
timing=((onebeat*60* 18.2)/ bp m )/ notelength 
IF timing>77 T HEN timing=77 

SOUN D freq,timing,volume ,voice 
END SUB 

AmigaWor/d 45 
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Introducing a four-part tutorial series 
on programming in C. This first installment covers 
the basics of the C language. 

For some Amiga owners, o ff.the-shelf so ftware pack­
age s will mee t all of th eir com puti ng needs. For oth ers, 
howeve r, the abilit y to writ e their own pro gra ms is cru ­
cial. Th ere are a numb er o f p ro gra m deve lo pme nt lan­
gu ages alrea dy avai lab le for the Amiga. O ne of these , C, 
is a powe rful deve lopm e nt language in which much of 
the Arniga's system software was wriu en . 

In thi s fou r-part ser ies, we will di scuss how to use C 
on your Ami ga. We will int ro du ce you to the language 
an d prov ide a tutori al on its basic constructs and use. 
In the first thre e ins ta llme nts, we will discuss aspcet s of 
C comm on to most versio ns. In the fin al installmc n"t, 
we will inclu de some inform ation specific to the Am iga 
in order to allow you to writ e p rog rams that take 
greate r advanta ge o f the system's uniqu e capa biliti es. 

Thr oughout the seri es, we will make a few assu mp­
tions. _First, we expec t that you have so me prio r pro­
gra mm ing expe rience, typically in a language such as 
Basic or Pasca l. Seco nd , we assum e tha t you have access 
to a copy of The C Programming Language, by Brian W. 
Kerni ghan and Den nis M. Ritchi e. This boo k, ofte n re ­
ferre d to as "Kerni gha n & Ritchi e" o r "K & R," is the 
definiti ve C refere nce manu al. You will want to use it 
to get more det a iled in form ation on man y of the topi cs 
we will cove r. Fin ally, in eac h installme nt we will buil d 
up on in form ation given in the pr evious o nes. Each will 
contain a sampl e p rogra m. Beca use the way in which 
you use eve ry C com pil er is di ffere nt, and beca use Lat­
tice C (also shipp ed as Amiga C) was the fir st C co m­
piler available for the Amiga, we have used it to test all of 
our p rogra m examp les. (See the sideba r on Enterin g 
and Testin g the Sample Prog rams, p. 5 1.) 

History and Philosophy of C 
Th e deve lo pm ent o f the C progr ammin g language 

began at Bell Labora to ri es in 1971 as pa rt o f the earl y 
work on th e Unix opera tin g system. It was o riginall y 
wr itten for the PDP -I I und er Unix, bu t it was not tied 
to that archit ect ure. C's pr edecesso r, "B," owed a grea t 
dea l to the language BCPL, which, co inciden tally, was 

the langu age in which Tr ipos, the operat ing system 
ancesto r of Ami gaDOS, was writt en. Th e goa l o f the C 
de velop ers was to constru ct a langua ge that would be 
useful for systems prog rammin g on a numb er o f di ffer­
e nt comput e r syste ms. 

C allows the p ro gra mme r to dea l with the same bas ic 
constru cts that th e comp uter uses-c harac ters, numb ers 
and addresses. It also prov ides a framewo rk of mo dern 
contr ol flow mec han isms and data stru ctu res , a rich se t 
of ope rators and a modul a r, fun ct ion-orient ed ap­
proac h tha t enco urages a buil d ing-block me thod of pro­
gra mmin g. It is a stru ctur ed language , requi r ing pr e­
defin ed var iables and pro vidin g constru cts such as 
while, if and for state me nts that allow the pro gramm er to 
avo id the use o f goto statement s. Yet, C is a sma ll la n­
guage that e ncour ages eco nomy of ex pr essio n. 

On e reason that C can be small is tha t ma ny capab ili­
ties (includi ng ma t.h func tions , I/O ro utin es and bas ic 
operat ing system serv ices) that ar e part o f o ther lan­
guages are abse nt fro m C. In stead of be ing lang uage 
constr ucts, they are prov ided as system lib ra ry fun c­
tions. Initi ally, th ese fun ctions varied wide ly from sys­
tem to system, but the press ur es o f appli cation 
porta bility have led to a large set of sta nd ard C 
libr ari es. 

Parts of a C Program 
You constru ct a C progra m fro m a set of ro utin es, 

some that you wr ite and so me that are sup pli ed in sys­
tem lib rar ies. All C prog rams start at a rou tine tha t you 
writ e that must be called main. We will writ e only thi s 
one ro u tine in our sam ple; in fut u re in stallme nts, we 
will show prog r ams com posed of seve ral ro utin es. 

A ro ut ine is re prese nted by a name followe d by its 
argum ent (s) in parent heses. Thi s is fo llowed by a block 
that is the body o f the routin e. A block of code is de- ..,.. 



.}; .. POWer 
.; 

Play for the AMIGA. 

Pro 
.. . .... . . . . . . . . . 

::::::::: ::::::::: T he most powerful 
·~ ·; ,· performance and record-
~ ~ ~ ~ ~ ing software on any 

computer. T he recording 
studio- like environment provides com­
plete facilitie s for routing, recording , 
editing, transposition and playback of 
any musica l performance . As new 
modules are introduced , you can "install" 
them at any time. Music can be per­
formed by the internal sampled sound 
synthesizer, or with any ex ternal MIDI 
equipment. Record from the QWERTY 
keybo ard or any externa l MID I source, 
including keyboards, guitar and pitch 
followers. Synchronize with , or provide 
MIDI clock information , including MID I 
Song Pointers . The comp lete flexibility 
of the system makes your imagination 
the only limit to its power . 

• Numb er of notes and tracks deter­
mined by available memory 

• MIDI patch panel links program 
modu les 

• Install new modu les at any time 

• Up to 16 interna l instrum ents at one 
time 

• Complete sample system with editing, 
looping , ADSR envelopes, velocity 
sensitivity , and pitchbend. 

rn1me11cr 

~;~f ~;~ • Up to 1~ sampled sounds 
i·ifrt'?'..ftJt at one t ime 

}11:~V.Jffii : • Save and load I FF note 
and samp le files 

• Quantize to any multip le of Ml DI clock 
beats 

• "Matc h" mode eases learning of a song 

• Complete MIDI sequence and song 
editing 

• Route, merge, sp lit, or bounce any 
track to any other. 

Interface 

N ecessary for any pro­
gram which supports 
MIDI to comm uni cate 
with MIDI equipment. 

• Completely compa tible with the 
standard Amiga MIDI interface 

• MIDI In, Out, and Th ru connectors 

• Plugs into the serial port 

Sound Digitizer 

Wi th the SoundScape 
Sound Digit izer, any sound 
may be samp led and 
modified by the Amiga , 

including voice. IFF File compat ibility 
enables these samples to be used as 
musical instruments , sound effects, 
or speech with any IFF compatib le music 
or animation system. 

• High quality 

• Highest possible fidelity from the 
Amiga 

• Stereo or mono 

• Variable sample rates 

• Mike and line inputs 

• Digitall y controlled volume on each 
channel 

• IFF Samp le File compatib le 

• Softw are included for samp ling, 
editin g, and MIDI performance 
functions 

Available From Your AM/GA Dealer. 

SoundSc ape Pro MIDI Studio $149.00 

AM IGA MIDI Interface $ 49.00 

SoundScape Audio Digitizer $ 99.00 

Amiga is a trade mark of Com modore Business Machines 

Prices and availability subject to change without notice 

~ ® i::P \. ro, l:, 1-1 ~c i to D ••• the professional software source!! 
P.O. Box 60238 Sta. A, Palo Alto, CA 94306 (408) 741-0117 
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~ limit ed by bra ces: { (ope n bl ock) and } (close bloc k). 
Th e name , argum e nt s and bloc k de limiter s co mp ose an 
empt y rou tin e. Make its name main and we ha ve an 
empt y program. The clas sic first progr am is littl e mo re 
th an thi s. A standard C librar y fu nc tion ca lled printf 
wri tes in fo rm ation to the standard o utput (b y default , 
your scree n). Addin g thi s fun ct io n 10 our empt y pr o· 
gram, we ge t: 

main () 
{ 
printf ("Hcllo. world \ n ·'); 
} 

To wr ite your first C program , type thi s into a file 
called helloworlcl.c and follow the instru ctio ns in th e 
sidebar to co mpil e. link and run it. Th o ugh thi s is a 
tr ivial p rog ram. we enco ura ge you lO use it 10 lea rn the 
p rog ram bu ildin g pr oc edur es befo re mov ing o n lO 

more com pl ex examp les. 
printf is sho wn here in its simpl est fo r m; it ju st print s 

th e strin g yo u give it o nt o your scree n . Th e \n is a spe· 
c ial ch arac ter mea n in g newlin e. Thi s exampl e a lso 
shows th at a ll C sta tement s mu st e ncl with a se mico lo n. 

Comments 
In wri tin g any kind of progr am, you should always 

includ e pl ent y o f co mm e nts. In C, a co mm ent is an y 
tex t fo llow in g th e charac ter s /* unti l the chara cters */ 
ar e enco unt ere d. Unlik e som e languages, th e end o f a 
line does no t termin a te a co mm e nt. So, be ca ref ul: Fo r· 
ge ttin g your */ can cause som e o f your code to be co n­
side re d part of your commen t. 

Variables 
All va1·iab lcs in C m ust be declar ed be for e th ey ca n 

be used . Declaratio ns ar e put a t th e beg inning of a 
bloc k, befo re an y oth er kind s of stat e me nt s. When de­
claring a vari able , you fir st spec ify its type. The two 
mo st co mm o n types are int (int ege r) a nd char (charac­
te r). You follow th e type with th e name o f the var iable. 
All dec lar atio n stat e me nt s are, o f co ur se, tern1in atecl by 
a sem ico lo n. 

Var iab le n ame s mu st start with a leu e r and co nsist 
o nl y o f le tt ers, n umber s and und e rscor es (- ). Th ough 
variab le nam es may be o f any len gth. in mos t C vcr· 
sio ns o nl y th e first e ight char ac ters ar c signifi ca n t. On e 
pe culiarit y of C is that case is sign ificant. Thu s, th e 
vai·iable i is diff ere nt fro m th e vai·iabl e /. Also, a ll C 
keywo rd s mu st be in lowerca se . Vve en courag e you lO 

avo id mixing cases and make all your vari ables e ither 
lowercase o r upp ercase, as di stin ctio ns based o n case 
alo ne ca n eas ily beco me ver y co nfus ing. Som e valid 
sa mpl e vari able nam es in clude : temp, X2 and myname. 

You ca n de clar e an arr ay by follow ing a vari able 
name with th e size of the int end ed arra y in br ackets­
[ and ]. You ca n also d eclare multip le variab les o f th e 
sa me type by se paratin g th e names with co mm as. Here 
a re some ex ample decla rati o ns: 

int total _ e rro rs; 
int i, j , err ; 
char te mp . nam e[ 80 ]: 

Th e first statement d eclar es an integ e r var iab le. 
total_ en-ors. Th e seco nd decla res three mo re : i, j and 
err. The third sta teme nt decl ares a chara cter var iab le, 
temp, and an array o f 80 characters, ca lled 1w111P. 

Basic Assignment Stateme nts 
Variab les ar c give n valu es and manipul ated via as· 

signm en t sta tem ents. Th e simpl est exampl e of this is 
the sta teme nt : 

I = J; 

T his put s into i a copy o f th e valu e in j. More co mpl ex 
ass ignm e nt stat.cment s invo lve ex pr ess ion s. Expr ess io ns 
can be ar ith metic, using the oper ato rs + (add) , - (sub · 
tract ), * (multipl y), I (divide ) and % (modulu s d ivision ). 
You can also have a un a ry minus. Fo r exa mpl e : 

i = -j: 

Ho wever. th ere is no una1")' plus. Yo u also may include 
parenth eses in your expr ess ion s as needed. 

C sup p lies seve ral sho n cut co nstru cts th at you will 
cn coum er frequ entl y, as man y pro gra mmer s find th em 
usefu l. O ne class of shon cut s stems from th e abilit y to 

have som ethin g called ass ignm e nt op e rators . Such op cr· 
ators ar c used when the left-hand side o f th e assign· 
ment sta teme nt al so occ ur s on the r igh t. In thi s case . 
the o perato r is pu lled to th e left o f th e = and the du · 
pli ca ted te rm is dropp ed fro m the right -hand side . /\ 
few exampl es will help lO clar ify thi s co nstru ct: 

i = i - I: 
j = j* (i + k); 

is equi valent to 
is equi valent to 

i- = I; 
j * = i +.k; 

Th e oth e r sho n cut we sho uld menti on here invol ves 
th e in creme nt and d ec rem ent op e rat o rs. A very com· 
111011 thin g to do in a pro gram is lO acid or subtra ct one 
fro m a variab le. To in crement a var iabl e i , ju st do: 

i ++ ; o r + + i ; 

To de crem e nt it, use - - inst ead of ++ . You need to 
be aware th at th ere is a di ffer ence be twee n th e two 
form s shown. Thi s di fference mau ers when th ese co n· 
stru cts are in the m idd le o f mo re co mp lex stat eme m s. 
In th e first form, i is incrememed aft e r its valu e ha s 
been used . 1 n the second , it is incre me nted befo re its 
value is used. 

Flow of Contro l 
Th e way pro gram s progr ess, by choos ing what to d o 

from am ong seve ral cho ices, is o ften referr ed to as n o w 
of co nt ro l. l n C, the bas ic co mp one nts you will use to 

affect th e n ow of co nt ro l are if statemelll s, loop s of ,·ar· 
ious types and expr ess ions. 

Th e if sta teme nt co nsists of th e keywo rd if. followed 
by a n expr ess io n in pare nth eses, fol lo wed by the sta te· 
melll to exec ut e if the ex pre ssio n evalu ates tO tru e. If 
you want to do som ething else when the exp ress ion is 
fa lse, then this statement may be followed by the key· 



word else and a sta teme nt to exec ute in that case. Thi s 
exampl e se ts j to be - i if i is less th an 0, or j to i if not 
(j will eq ual th e abso lut e value of i). 

if (i <O) 
j= -i ; 

else 
j = i; 

C prov ides a fu ll se t of relationa l and log ical opera to rs 
tha t you can use in building suc h expre ssio ns . Th e fol· 
low ing are th e re lat io nal operators: 

= = (equal ) 
< (less than) 
> (grea te r th an) 
< = (less than o r equal) 
> = (greater tha n or equ al) 
! = (no t equal ) 

The log ical operators are && (and), 11 (or) and ! (not). 
Yo u can create very co mpl ex express ions from th ese 

o pera tors . Wh e n yo u do so, we suggest you use par en· 
theses to spe cify pr ecise ly wha t yo u mea n. 

Re lati onal and logica l ex pre ssion s eva luate to tru e or 
false. You can also pu t othe r types of ex pr ess ions insid e 
if statements and C will eva luate them . If th e value of 
such an expr ess ion is 0, it is considered fa lse; oth er· 
wise, it is co nsidere d tru e. Thu s, you co uld pm such 
express io ns as i - 4 o r i = 4 in if stat ements. The fir st is 
tru e unle ss i equa ls fou r, while the second is always tru e 
bec ause it eva luat es to four. An extens ion o f thi s is th at 
multiple assign m ent s ca n be done as a single sta tement , 
such as: 

j = i =4 ; 

T his leads us to a key point ab out C. Ju st abo ut every· 
th ing in C is an ex pre ssio n th at can be eva luated to 
ha ve some valu e. One type of exp ress ion often found 
in C th at uses thi s featu re is of th e form i = Joo(). In thi s 
example , i is set to th e value returned from th e fun c· 
tion Joo. T he valu e of the expres sio n is a lso thi s value. 
If , for exa mp le,Joo return ed a zero if succ essful , and 
some other value o n failur e, you could do the 
follow ing: 

if ( err= foo()) 
prinlf ("erro r % d enco un tered\n" ,err); 

In thi s sta teme nt , th e fu nctio n Joo is ca lled firs t. Th e 
value it re turn s is th en ass igned to the var iable err. T he 
expression is eva luated to be this same value. If th e 
value is not zero , the n the printf fun ction is invoked 
and we get an err or message. 

T his printf is a b it mo re co mpli ca ted than th e pre · 
vio us one. In th e strin g to be pr int ed , we place d th e 
characte rs %d. T hey tell printf that the ne xt argument 
after th e strin g should be printed as a dec imal numb e r. 
Fo r examp le, if err equa lled 21, then on you r scree n 
wou ld ap pear: 

error 2 1 e nco unter ed .... 

Ci rcle 153 on Reade r Service card . 

W//////HHH////H///H/&YHH//////H/H/ff////H/H////ff///1 

~ ~ 
~ ' AMIGA DUPLICATION ~ ~ 
~ Nobody Does it Faster! ~ ~ \.. ~ ~ 
~ ~ 
~ Commodore selected us for our high quality , ~ 
~ fast turn-around, and competitive prices. ~ 
~ ~ ~ They didn't trust their Amiga software ~ 
~ to anyone else ... WHY SHOULD YOU? ~ 
~ ~ ~ AM/GA COPY PROTECTION ~ 
~ NOW AVAILABLE! ~ 

~ ( WHOLESALE DISKS ) ~ 
~ MAXELL - 3M - NASHUA - DYSAN ~ 
~ Amiga disks as low as $1.49 each! ~ 
~ Other disks at similar savings ... ~ 
~ CALL: 800-533-4188 ~ 
~ 215-363-2400 in PA. ~ 
~ ~ 
~ ~ DATA SERVICES.ING ~ 
~ ~ Marsh Creek Corp Center ~ 
~ Lionvi lle, Pennsylvania 19353 ~ 
~ ~ 
~VH//////////////H///HHHH//////..-0'..-0'..-0'/////H/H////hVH/~ 
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Get Your Amiga 
a Money Mentor 

Finally. there ·s a lully integrated personal linance sys!emespeciallydesigned to run on the 
Amiga . Money Ment or keeps track of your transactions . remembe rs balances. allows you 
10 project and budget expenses and alerts you when you·ve exceeded your balance or 
budget 

Smart Scrolls. an Innovati ve feature based on artific ial intell igence techniques. recognizes 
lrequent transactio ns and can comple te !he logging ol new entries based on recall. If the 
inrormat ion stays the same. Mo ney Me ntor reduces your typing time more than 50%: or. 
you can overwrite the information to make changes . 

Uniquely designed and affordable , Money Ment or is a fast. friendly, sman and powerful 
software package that prod uce s extensive financial reports in both tabular and graphic 
forms. 

Money Mentor w11 written exprnaly for lh e Amlga , and utlllzn lb aound , voice, color 
graph ic• and mouae Input capabln les. 

... 
SEOONA SOFTW AR E 

Only $95.95! 

Se<lona Software 
11844 Rancho Bernardo Rd. 
sune 20 
San Diego , CA 92128 
(619) 451-0151 
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Listing 1. Wordcount /nogram. 

#include <st dio.h ) /* needed to define the constant E OF * / 

main() 
( 

I* co unt the char acte rs , words , and lin es in a text file */ 

int c, num_cha rs , num_words , num_ lines , in_a_wo rd; 

in_a _w ord = O; /* sta rt out not in a word, set true when enter one */ 
nu m c hars = nu m words = nu m lines = O; 
while ( ( c = ge t char()) != EOF) /* r ea d until the end of file*/ 
{ 

) 

nu m cha rs++; 
if ( c == '\n' num_lines++; /* hit a ne wline , got a nother line */ 

I* We define a word as anything between spaces , ta bs, newline s , or*/ 
I* any co mbination of these. When hi t one of these set the flag */ 
/* to sho w we're not in a word. */ 

if ( c == ' ' 11 c == ' \n ' 11 c == ' \t ' ) 
in a word 0; 

else - -

/* Otherwise, if we weren't in a word, increment the word co unt */ 
I* and set the fla g t o show we're now in a word */ 

if ( in a word = 0 
{ --

in_a_word = l; 
nu m words++; 

print£( "Th e file co ntains %d c hara cters , %d word s , a nd %d lin es .\n" , 
num_chars , num word s , num_line s ); 
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..... Conditi ona lly exec uting on ly one statement is use ful, 
but limit ed. The stru ctured nat ur e o f C gives you 
great e r power be cause you can use a blo ck anywhere 
you can use a s1ate ment. A block co nsists of a gro up o f 
s tatement s enclose d in brac es. Thu s, you can do as 
mu ch as you want as the result of either outcome of an 
if sta te me nt. 

Loop Statements 
T he two o th er ma in co nditional co nstructs arc th e 

whi/,e and for stat e me nts . Whi/,e sta te ment s have ba sica lly 
the same syntax as if stat eme n ts. Th e state men t follow · 
ing the ex pr ess ion is exe cut ed unti l th e expr ess ion eva l­
ua1es to be false. If th e ex pr ess ion is initiall y false, then 
th e following sta tem ent is never e xecuted. A co mm on 
examp le o f th e while stat ement is th e fo llowing: 

while ( ( temp= getc har () ) ! = '\ n' ) 
na me[ i ++ ) = temp ; 

Here the chara cter return ed from the fun ction getchar is 
place d in temp. We then check to see if it was a ne wline 
char acter. If not, then the contents o f temp are put into 
eleme nt i of th e chara cter array name. Th e value o f i is 
used before i is increment ed, beca use the ++ opera tor 
is after the i. Wh en a newline chara cter is e nco unt e red, 
the loo p stops. 

The for sta tem ent look s a little d ifferenL, but is based 
on th e same primiti ves. Thi s exam ple se ts the contents 
of the SO-char acter arr ay name LO be e mpt y. 

for ( i = O; i < 80; i ++ ) name[ i ) = '\O'; 

Th e for sta te men t ha s tlir ee co mp onent s in side its pa· 
rcnth escs. Th e first is the in itializa tion stat e ment. Th is 
stateme nt is executed when th e for stateme nt is first ex· 
ecut ed. It is te rmin ate d with a sem ico lon. Here i is ini­
tialized to 0. The seco nd part is the co nditi on 
state ment , which is also ter min ated with a semico lon. It 
is tl1e co ndition to be checked be fore each t ime 
thro ugh th e loop LO sec if we sho uld co ntinue or stop 
the loo p. Here we want to exec ut e th e loo p statemenL, 
name[ i ) = '\O'; so long as i is less tlian 80. The final 
part is exec uted a t th e "botto m" of the loop , af ter tile 
loop state ment and befo re we check tl1e con dition pan 
agai n. Here we in cremem i to move on to the next ar­
ray e lemen t. 

Note that th e first elemen t in a C array is element 0. 
The ar ray name ha s 80 e lements that run from name[OJ 
to name[79) . \0 is th e C null charac ter a nd is typicall y 
used to deno te the end of a st rin g. 

Simple 1/0 
Although C has no built-in I/O fac iliti es, ne arly all C 

vers ions pr ovide some way LO open, close and ma nipu­
late data files . In facL, usually two diffe rent ways are 
ava ilable. In a later insta llment , we will cove r how you 
can dir ectly access files. Howe ver, we can get started by 
using anot her, simpl er way, ca lled st ream 1/0. 

A str ea m tr eats a file as a sequence of bytes that you 
can read o r writ e onl y in ord er. Strea ms can be jus t 
abou t anythi ng that accesses bytes seq uentiall y, such as 
input from a ke yboard o r output Lo a pr im er. 

You can expl icitly ope n a nd close st rea ms, but th ere 
are thre e built- in str eams that are automat ically opene d 
for your pr ogra m when it star ts a nd closed upon exi t­
ing it. These stre am s are ref err ed lo as standa rd inp ut 
(stdi n), stand ard o ut pu t (std out ) a nd sta ndard error 
(std err) . Assuming you start you r program from th e 
CU , by default all of th ese refer to your curr ent CU 
wind ow. To access all o f these facili ties from your pro­
gram, you should ha ve th e followin g lin e at th e sta rt of 
the prog ram: 

#include < std io.h > 

We will discuss the #i nclude co nstru ct further in a later 
insta llment. 

Th e fun ctions /m11tf an d getchar that we have men · 
t ioned pr eviously use str eams . The y pr im to stdou t and 
ge t a character from stdin , respect ively. 

St reams are particu lar ly ni ce because you can red i­
rec t them from outsid e yom pro gram. Any program 
can ge t its inpu t from stdin and send its output LO 

std out and not worr y about files . Our example p rogra m 
does this. Howeve r, this does no t mean that the pro· 
gram mu st rea d and write only using th e cu rr en t win· 
dow. When you execu te a program, you can redirect 
eitl1er stdi n LO be an input file o r stdout LO be an out· 
put file , or bo th. You do tl1is by usin g a co mm and lin e 
of th e form: 

program_ name < input _ file > output_ file 



By default , stdin cons ists of Lhe char acters you type , 
and stdo ut is Lhe scree n. Wh en typ in g in Lhc program 's 
input , you te ll it tJ1at you are don e by typin g CTRL \. 
The < cha racter says Lo gel input from tJ1e file input _file , 
while Lhe > chara cter says to wr ite Lhe output to tJ1e 
file output -fil e. Eith er o r bot h may be used. 

We now ha ve enough pi eces o f C to put together sim· 
p ie program s. O ur samp le program is ca lled wordcoimt. 
It is ba sed o n the Un ix tool we. le is a com mon im ro · 
du ctm-y C program. ln fact, a ve1·y simil ar vers ion ap · 
pea1·s in K & R. We pre sent it here beca use it illustrate s 
a numb er o f C constructs and has so me re al utilit y but 
is still fairly short. It co unLs th e number o f char acte rs, 
word s a nd lin es in its input. It uses std in and stdout for 
all its I/0 , so you can run it on what you type or redi· 

rec t it. We e nco urage you to use th e in stru ctions in the 
sidebar to e nt er, co mpile , link and exec ut e wordco1mt. 

In our next ins tallment , we will di scuss how t.o use 
multipl e ro utin es; we' ll also cove r slightl y mo re com· 
plex areas of C. In Lhe meant ime, you migh t find it 
in stru ctive and fun to tr y 10 writ e ot her simpl e pr o· 
gra ms. Rem emb er to loo k int o K & R for more infor · 
ma tion on the topics we've cove red here. With j ust a 
littl e effo rt , you will find that C is a langua ge Lhat is 
bo th powerful and ple asa nt to use for your program · 
min g tasks.• 

Address all au thor correspondence to Mark L. Van Na me and 
William B. Catchings, 10024 Sycamore R oad, Durham, NC 

27703 . 

Entering and Testing the Sample Programs 
Latti ce C mak es the proc ess of gelling your programs 

read y LO run re aso nably simpl e and pain less, altJ1ough 
you do need LO follow the instructions her e fairly care· 
fully to avo id any unpleasantness . We assume tJiat you 
have two di sk drives on your system. (If you do not, 
refe r to the Lauic e C manual for instru ction s on how 
to set u p your development di sk. On ce it is ready, tJ1e 
re st o f the instru ctions should be th e sam e.) 

T he first Lhing to do is to prepare two di sks. The first 
is ca lled C-CLI. It is a bootable disk that will hold some 
of Lhe co mpil er co mmands and the CLI (in which you 
will co me up when you boo t thi s d isk). T he ot he r is the 
di sk on which you will work; it is ca lled C.OEVEL. To 
bui ld tJ1ese, fo llow tJie inst ru ction s in Appendix O of 
tJ1e rev. 1.1 LaLLice (or Amiga) C manua l. Follow it up 
to th e sec tion labeled " II ". 

Once you have done tJiis, your two disks are nearl y 
1·eady to go . Put the C-CLI di sk in OFO: and th e 
C.OEVEL one in OFJ :, tJien reboot. Next, from the CU 
in whi ch you will find yourself, type : 

copy OF I :example s/make#' OFO:s 

You will see tJie following messages: 

OFI :example s/mak e .. copied 
OFl :exam pl es/makesimple .. copied 

Now your d isks are ready for you LO begin emer in g 
om exa mple. Move to the deve lopment disk (C·OEVEL) 
by typ ing: 

cd DFl: 

Make a director y in which to put th is and tJie otJier 
sampl es we will give you and tJien move in to that direc · 
tor y by typin g: 

makedir C _ tutor ial _ program s 
cd C _ tutorial_ program s 

No w you are read y to type in th e pro gram. If you 
want to use th e ED scree n editor, en ter: 

eel wordcount.c 

to create Lhe file wordcount.c and start work on it. Feel 
free to use any o th er tex t editor you want , but create 
an ASCII file (beware of th e odd ly form atted files ere· 
ated by many word proc esso rs) nam ed wordcount .c and 
em er th e tex t of the program. 

On ce you ar e done and have checked it fo r typing 
erro1·s, you are re ady to compi le an d link th e prog ram . 
En ter: 

execu te makesimp le word co unL 

No te that you om it th e .c suffi x from the file name, 
sin ce th e makesimple com mand assumes it. Having your 
sourc e files end in .c is a very co mm on C pro gramming 
practice. 

You will see a lot o f me ssages very simil ar to the ones 
shown in sect ion 11.3 of App end ix O of the rev. 1.1 Lat· 
tice C manu al, exce pt tJiat th e file name and size will 
be differ e nt. You will see th e CU p ro mpt when thi s is 
all done. Th e pr ocess will take seve ral minut es, so be 
prep ared to wait a bit. 

When you are back in the CLI, you are read y to run 
tJie program. Th e link er nam ed the program wcrdcmmt 
by default. As an exa mple , if you want to run it on Lhe 
sourc e file wordcmmt.c , just en ter: 

word co unt < wordcount.c 

Thi s will print the output to th e screen. You can also 
redir ec t th e output or cause th e program to counL what 
you type. If you do th e lau er, ent er CTRL \ when you 
are done witJi tJie input.• 
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The Apple Connection 
By Andrew L. Hollander 

Transfer your old Apple II files to 
the Amiga through the RS-232 connection and this 

file-transfer utility program. 



The Am iga is, in many respe cts, the co mput er I have 
dreamed of for yea rs. But the hardwar e is only half the 
stor y. As mo st of you kn ow, Amiga sof tware is stil l 
largely un ava ilable. Th e re ar e seve ra l ways around thi s 
problem. Fir st, you can shell out $500 fo r the Tra ns· 
former and the 5 1 /4 " di sk dri ve to rea d IBM forma t 
disks . But th en you 'll be stu ck with runnin g lBM com· 
patibl e software, a nd losin g out on a numb e r o f the 
adva n tages of us ing th e Am iga opera t ing system. If th at 
was a ll )'OU want ed , you shou ld ha ve bought an IBM PC 
or a PC clo ne for less cash outl ay than buying the 
Am iga and the needed ex tr as. Also, your files might no t 
be on an IBM or com pat ible mach ine; min e arc on an 
old Appl e II +. 

Th e second alternati ve is to " laund er " your files over 
th e phone lin es. Many complll erists will recog nize what 
thi s me ans witho ut reading furth er, but for the newer 
crowd , I'll explai n. It is pos sible lO tr an smi t pro gra ms 
and infor mation over the telep hone by way of a mo · 
dem. All a modem doe s is MOdu late ou tgo ing da ta into 
sound pul ses th at can be carr ied ove r phone line s. and 
DEModu late th e in co m ing sound s, tu rni ng th em into 
machin e-in terpret ab le co des. 

This is a grea t idea , and if you have pur chased a mo· 
dem and a smar t-termin al prog ram for your Amiga, th is 
is one way that you can funne l the world of' informa · 
tion int o your co mput er. However, thi s o nly works 
when th e two co mput ers th at are co comm uni cate with 
eac h other have access lO separate ph one lin es. If th e 
two co mput ers r eside side by side, like min e, th en such 
trans fers become very tr icky. If I had a mo dem for bo th 
machin es, I co uld up load files to a th ird co m pu ter ove r 
the ph one , th en down load to th e Amiga , but two tr a ns· 
fers become tim e consum ing at 300 ba ud (bit s per sec· 
ond ) over the ph one lin es. Thi s can also beco me 
expensi ve if you mu st pa y for th e time tha t you are 
co nn ected to the third co mput er. Anyway, I do ha ve a 

Hayes MicroMo dem II that slips in to a peri phe ral slot 
on th e Appl e, bu t I still do no t have a modem or a 
smart-termina l p rogra m for th e Am iga. T hese a rc onl y 
m inor det e rr ent s, tho ugh. 

The RS-232 Connection 
The re is still another meth od to d irect ly transf er in­

formatio n from th e Apple to the Ami ga . Th e Am iga's 
RS-232 port can be co nn ected d ir ectly to o ther types o f 
equi pment, such as modems, prim ers, etc. (I add ed a 
sim ilar po rt to the Appl e seven ll years ago to handle a 
lette r-qu ality print er.) 

The RS-232 co nn ection is ac tua lly a very nawral way 
for a compu ter to re ceive inform at ion, as it is typi cally 
th e port into which an ex ternal modem can be 
pl ugge d. Since the two machine s ar c side by sid e on my 
table , th ere is no di stanc e p roblem to co nte nd with, 
an d for ca pwrin g files on th e Amiga, one of th e samp le 
pro gra ms on th e Ext r as di sk wid1 Amiga Bas ic does half 
the pro gramm in g work. 

So. th ere ar e two separate aspe cts o f thi s projec t: 
Fir st, th e har dware aspec t, whi ch requi res bui ld ing or 
bu ying a cable to con nect th e two machi ne s; and sec­
ond , the so ftware aspe ct, wh ich req uir es a program fo r 
saving th e files on the Amiga when sent fro m th e 
Appl e. 

So ftwa re for th e App le will no t be co ns ide red here 
s ince, firstly, th e pro gra ms will be diff ere nt for every 
mac h ine, and seco ndl y, it is a relat ively triv ial pr ob lem. 
O n nearl y any mach in e, dire ct the pro gram to make 
th e RS-232 po rt the pr inter ou tput port. Th e tr an sfe r of 
informat ion is stri ctly a on e-way aff air. The host corn· 
putcr doe s no t have to know that th ere is an yth ing bu t 
a pr int er on the RS-232 po rt , while the Ami ga will hap· 
pi ly abso rb informa tion an d save iL So, you can use 
word p roce ssor s or oth er programs th at se nd data to 
th e pr int er on the hos t compu ter. 

Hardware Desc ripti on 
The RS-232 port on the back of th e Am iga is a sta n· 

dard female DB-25 connecto r. Thi s is the most commo n 
co nn ecto r for RS-232 co nn ections , even though one can 
ge t away with a no n-stand ard DB-9 con nec tor as Appl e 
did with the Maci n tosh. The Am iga's pon is co nfi gure d .,.. 
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..... to con nec t dir ect ly 10 an ex ternal mod em wi1h th e stan· 
dard (if there really is such a thin g) co nne ctions on 
pin s I th rough and 20. Th e1·c is a recogn ized stan· 
dar d for RS-232 co nn ection s, but un fortun ately, not 
e ,·eryone sub scribe s to it. So , look close ly at the techni · 
cal in fo rm ation tha t co mes with 1he de, ·ice you plan to 
connect LO the Amiga. 

Using care in making co nn ections with 1he Am iga 
RS-232 port is pa rti cular ly imp on anl. T here are sever al 
o th er pins in th e Am iga's 01he rwisc standar d in te1·face 
that are unusu al (sec Ta ble I). For im erfacing mos t 
equ ipmclll . pin s I thr ough 8 and pin 20 are th e onl y 
ones ne eded fo r da ta tra nsm ission . In thi s part icul ar 
case , 1 strongl y reco mm end again st using a ribb on ca· 
b le type conne ction betwee n the Amiga and any o th er 
type of equipment. Ribb on cab les are easy to pu t to· 

ge th er, but th ey ha,·e seve ral drawbac ks. Th ey ar e mor e 
pron e LO damage beca use o f th e ir exp ose d natur e. 
These cab les are no t as well hi eld cd aga inst elec tri ca l 
interfere nce. And, th ey d ir ec tly co nne ct all 25 pin s. Un· 
less the instru ct io ns spec ifically state th at the pinout s 
are 100% com pat ibl e with the Am iga configu ratio n , 
wire only th ose pin s th at arc needed. Thi s is imp orta nt 
beca use pin numb ers 14, 2 1 and , in particu lar, 23 arc 
fo r powering accesso ry equ ipment. For equi pment de· 
signed LO draw pow er from the ho st co mpu ter, th is is 
fin e, but man y type s of equ ipmen t are not. So, co nne ct· 
ing dir ec tly LO p in s 14, 2 1 or 23 co uld re sult in a dam · 
aged pe riph eral o r eve n a d amaged comp uter. 

Pin # Abbreviation Description 

1 . GND Frame Ground 
2· TXD Transmit Data 
3 · RXD Receive Data 
4. RTS Request to Send 
s· CTS Clear to Send 
6 ' DSR Data Set Ready 
7 ' GND System Ground 
s· CD Carrier Detect 

14 - Sv - 5 Volt Power Connection 
15 AudO Aud io Out of Amiga 
16 Aud1 Audio Into Amiga 
17 EB Buffered Port Clock 
18 INT2 Interrupt Line to Amiga 
20' DTR Data Terminal Ready 
21 +S v + 5 Volt Power Connection 
23 + 12v + 12 Volt Power Connection 
24 RESB Buffered System Reset 

' Typical connect ions for standard RS-232 to modem . 

Table 1. RS-232 pinouts for the A miga modem serial port. 

If you int e nd LO buy a cable, I reco mmend a stand ard 
shi elded RS-232 cab le with on ly pin s I thr o ugh 8 and 
20 co nn ected . Thi s avo ids any possib ility of equipm e nt 

Circle 82 on Reader Service card. «~ 
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Amiga TM Dreams come true with 

:', 

APPLICATIONS: 

EASY[l 
A pressurc-.1ctiv.1ted drawing pad, the EASYLN lets )'OU draw 
directly into thl.' Amig,1 ""'1th ., pencil. 
EASYL'" 1:, tl11: ult1malL' m M.-nsit ivity and re~pons1vcne:,s. 

Why be limited to the mouse? 
\ \lhv be co nstrained bv electronic pens? 

Dr,1w on your full c;ea tivity - with EASYL "' ! 
ACME'" or OXBERRY"' compati ble regist rat ion pegs 
for prod ucing fram e-by-frame character an imat ion are 
available. Please enquire . 
PRIC E IN U.S. FUND S 

'

~ USE WITH: 

J
; ~~ i~~~~ATOR '" 

- ANl~IATION - EDUCATION 
- A V. l'RESENTATIONS -GRAPHIC ARTS 

\j DELUXE PAINT'" 
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- HO~IE -FINE ART 
- VIDEO COLORIZATION 

Ami~"". lm.1gr-.- Anitn.l!(lf .... , Gu ph,n.1it"'. Otlu,t P,11n1"', E..~vf"". ACffl('"° Chbt-m .... .a~ IB\t ""° .art' tr.adt'm.atls oc Commodon 
Amis.a, At'p> ~riormtn t Corn.rn('lr.J(wt'Amig.J EIN:tronic Ans Arubn Rnc'.uch Inc Acn'lc'. 0-.bt"m .. nJ 18\I rt"Sf"(ll\l'h 
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co min g in to co nt act with the powe r lin es. If you are 
bui ldin g your own cable, use an oh m met e r Lo make 
certa in that your con nectio ns are co rr ect. 

Here's another probl em that you might ru n into. 
When looking at the in formati on on the pin outs of the 
Apple , I found tha t pin s J th ro ugh 8 and 20 are all 
designated the same as on the Amiga. T hi s is fine ex· 
cep t for pin s 2 and 3. The pins that tra nsmit data 
(TXD) must be hoo ked to the pin s that receive data 
(RXD) on the o the r ma chin e. So, when mak ing the ca· 
ble , pin s 2 and 3 from the Am iga conn ect to p in s 3 and 
2 o f the Apple, respective ly. Such a cab le, with pin s 2 
and 3 crossed, is ca lled a mode m exclude 1·. 

T he cab le, in man y cases, may be mu ch less compli ­
cated. In fact, some print ers only need connect ions on 
pins 1 (GND), 2 (TXD ) and 7 (GND) of the Amiga. Th e 
conn ect ion with the App le is jus t as simp le, s ince the 
Amiga looks like a simpl e pr inter LO the Ap ple. So, 
only p ins 1 (GND), 3 (RXD) a nd 7 (GND) on the Amiga 
are link ed to pins l (GND), 2 (TXD) and 7 (GND) of 
the App le. Rem embe r, though, that this cab le is for sim· 
pie one-way communi cat ions. If you want two-way in ter · 
act ion between machine s, the hardw are hand shak ing 
lines (Pins 4 (RTS), 5 (CTS), 6 (DSR), 8 (CD) and 20 
(DTR )) mu st be dea lt with. 

Software 
Once the two mach ines are con nected, there mu st be 

a way to cap tur e and save the information com ing LO 

the Amiga in a usable text file. Thi s allows you to ac· 
cess thi s information with word processors and othe r 
programs. T hi s informat io n may also be source code 

for new program s on the Am iga tha t may have been 
favor ites on other machines. 

Here 's the de sign cr iteria for the Capwre program 
tha t I've written for captu rin g transf erred in forma tion: 

1. In formati on from the RS-232 pon is saved to a 
disk file. 

2. Th e user is prompted LO e nter the di sk file nam e 
for storage. 

3. Mu ltip le files can be stored dur ing a s ing le 
sessio n . 

4. Keyboa rd input dur ing a capLUre does not inter · 
fere. Menu se lect ion is needed to te rm ina te a cap tur e. 

5. In forma tion being cap w red is also d isp layed on 
the mon itor . 

Th e next step in the pr og rammin g process is LO de­
velop flowcharts for the prog ram using the des ign crit e· 
ri a. The des ign of the CapLUre program is fairl y simpl e 
(see Figur e 1 ). 

The third step is to beg in the ac wa l writing of the 
program . So me programmers write pseudo-c ode for 
the ir p rog ram first, bu t I find that I compos e ju st as 
well on an ed ito r. and substanti ally faster, so long as I 
stick with the des ign. Since I was rela tively unfami liar 
with Am iga Basic, I ad ded another ste p to th is process. 
I wrot e and pla yed with a numb er of test p rograms to 

make sure that everyth ing worked the wa}' I thoug ht it 
should . ..,. 

Circle 108 on Reader Service card. 

NETCH COMPUTER PRODUCTS ANNOUNCES: 

68881 FLOATING POINT COPROCESSOR BOARD for ('A. [Mu ~@ ('A. 
FAST -A SYNCHRONOUS 68881 OPERATION WITH A MAXIMUM CLOCK RATE OF 16.5 MHz I! 
LOW COST DESIGN - USES INEXPENSIVE 68010 CPU EMULATING 68020 COPROCESSOR INTERFACE I 
UPWARD SOFTWARE COMPATIBLE WITH THE 68020 - ALL SOFTWARE DEVELOPED FOR THIS BOARD 

WILL RUN ON 68020 SYSTEMS (This is a low cost way of entering the 68020 market). 
EXPANSION BOX NOT REQUIRED-INTERNAL PIGGYBACK CONFIGURATION REPLACES 68000 CPU. 
SPEED INCREASE OF 300% TO 500% OR MORE FOR MATH INTENSIVE PROGRAMS I 
COMPLETE SOFTWARE PACKAGE INCLUDED WITH ONE YEAR OF FREE UPDATES(+ handling charge). 
OPERATION TRANSPARENT TO USERS - EM ULA TOR LOADED AT BOOT TIME, DOES NOT AFFECT AMIGA. 
BUNDLED SOFTWARE: Emulator, Manx/Aztec C and Lattice C Floating Point Libraries, 

Assembler Tools (Allow Motorola Floating Point mnemonics to be freely 
mixed with 68000 code and assembled with standard AMIGA assemblers), 
substitute for Motorola Fast Floating Point software library. 

PLANNED SUPPORT: Fortran, Scientific Library (FFT, Matrix Algebra, etc.), and other languages. 

INTRODUCTORY PRICING: 
FPU-1 
FPU-2 
FPU-3 

Bare Board, Software, Documentation and Manual, parts list 
Assembled and Tested without 68881 Math Chip, Software, Manual 
Assembled and Tested with 68881 Math CHip, Software, Manual 

Send orders to: NCP 
PO Box 645 
Monrovia, CA 91016 
(818) 334-1 002 

Add $3.00 for shippi ng & handling . Payment 
should be by check or Money Order. Calll omla 

Residents add 6% sales tax. 

$149 
$269 
$529 
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Listing I . Ca/Jl11re /Jrogram. 

RE ~1 Program "Ca ptu r e" 
RE ~1 in A miga BASIC (by Microsoft) 
RE~ by Andrew L. Holla nder 
RE ~1 23 January 1986 

R E~l This program takes data coming from the A miga modem port, 
RE~l displays the information on the screen and saves it to a 
RE ~1 disk file . 

RE~l Open o utput window with name " Captu re" and make it the 
REM default I/0 window so the use r does not have to click the 
R E ~1 mouse in the window before it is usable . 

WINDOW I, " Ca pt ur e" 
WINDOW OUT P UT 1 

REM Menu setup . Adds a category to the main menu selectio ns 
REM with one option for closing the input file . 

MENU 5,0 , 1, "Te r min al Close " 
MENU 5, 1, 1, " Close " 
MENU ON 
O N M E N U G OS U B Finish 

RE ~1 Get file nam e and open disk file for outpu t. 

GOSUB FileNaming 

REM Initialize RS-232 corn munications port . 

OPEN "corn 1:300 ,N,7,2 " AS 1 

REM Infinite te r minal loop . May only be exite d by using the 
RE~ menu selectio ns . 

TerminalLoop : 
WHILE I 

WHILE LO C(l) <>O 
IS = IN PUTS(! ,I) 
PRIN T (!$) ; 
PRINT#2 , IS; 

WEND 
IS= IN KEY$ 

WEND 

Fil e Naming : 
REM Opens the RS- 232 port , asks fo r File na me to save to 
REM and opens the file fo r output. 

Fil e Captu r e Utility " 
CLS 
PRINT " 
PRINT " 
PRINT " 
PRINT 

by Andrew L. Hollande r" 
23 Ja nuary 1986 ' 

IN PUT "Type in name of file to be saved to : 
OPEN FilenameS FOR OUTPUT AS 2 
RETURN 

Finish : 

" Filename$ 

REM Closes all , loops back if another file is to be passed 
REM or e nds the program if not . 

CLOSE 2 
PRINT 
INPUT " Do you wish to save anothe r file? (Y /N) " , I$ 
IF (IS = " Y") 0 R (IS = "y") TH EN 

GOSUB FileNaming 
RET URN 

END IF 
MENU OFF 

END 

56 j11IJIA11gust / 986 

_. I began with a sam ple prog ram pro vide d with Am iga 
Basic. ca lled Term ina l. T h is is a \'Ct")' si111plc p rogram 
th at pe rforms a non-tr ivial task. Te rmina l takes ch arac­
te rs comi ng in from the RS-232 pon a nd di sp lays them 
o n the screen . and sends charnc ters fro m the keyboa rd 
o u t 10 the co n nected de\·i ce through the RS-232 . Th e re 
is no ec hoin g of th e kerboa rd LO the scree n. o r an r· 
thi ng fancy . like file ca pt m cs. Even so . Terminal is a 
powe rfu l beg inn ing for those interes ted in \\Titing a 
smart -termina l p rog ram. 

\Nhi le work ing " 'ith th is prog r am and a ha rdwar e co n­
nect io n to a te rm inal. a prob lem a ppear ed. (i\lost peopl e 
would neve r te ll th is story for fear o f reve aling the ir igno­
rance, as I am abo u t LO do, bu t a t leas t you c. 111 lea rn 
fro m my mistake.) I wem th ro ugh the standard de bu g­
ging ro utine . T he p rogr am was runn ing . I had OPE:--led 
the COM port pro perly and to the co rr ec t baud ra te (bi ts 
p er seco nd ), and I was geu ing the cor rec t characte rs 
fro m the terminal wriu en LO the Amiga scree n. What I 
d id no t ge t was characters transfe rred from th e Amiga 
keyboa rd LO th e te r m inal. So, I sta rt ed wr iting imple test 
pro gram s to see whe re the pr ob lem " ·as. 

I found l \\ 'O co mm ands th at did not appe ar to work 
as documemed. Th e fi1·s1 was the lnkc y stat c111cn t. 
wh ich checks fo r cha racter inpu t from the kerb oa rd. If 
there i no inpu t from the keyboard. ln kcyS return s a 
n ull st r ing (str ing with no chara cters in it). If there is 
in pu t a t th e keyboar d . the cha racter wai ting in 1he key­
boa rd buff er is re turned. This tend s to be a rath er im· 
p on an l fu n ctio n in 1he pr og ram Term ina l. W itho ut 
lnk eyS, no characte rs arc co llected from the keyboard 
to be outpu t LO th e dev ice connec ted to th e Am iga . 
Whe n I pressed any key o n th e Amiga keybo a rd. the 
scree n fla heel a t me. but th e l)'pcd charac ters were no · 
where to be see n. 

S ince l was no t intere ste d in se nd ing informa tio n 
fro m the Am iga ke yboard to the r\ ppl e. I nkcyS 1,·as not 
absolutely necessar r for th e imp lementa tion of a file . 
tran sfer pr og ram. However, I did want the abil it) to 
type in the name o f th e nt e in wh ich to swrc the in­
co mi ng in formation. T h is should be s imple e no ugh. I 
th o ug ht. Th e proce dur e wo uld be simp ly to use a sta te · 
me n t such as th is: 

INPUT ''Ty p e in name of file to be savccl: ··. FileNamcS 

whe re FileNa mcS is the name of the d isk file to be 
aved. Then I wo uld proceed LO o pen Fi leNameS as my 

seq uenti al out pu t file. It so u nd s simp le, bu t there "·as a 
probl em. It ap p eared from th e war th is lin e fa iled to 
work that the In put co mm and re lied 0 11 1hc . ante char ­
ac te r in put handling rout ine as Ink er , th us render ing 
them bot h inop e ra t ive . But th ese statemen ts actu, dly do 
wo rk . Afte r sever a l p hon e call s and a visit to my dea le r, 
th e p roblem was so lved. If I wam keyboa rd inp ut to the 
wind ow, I need to place the po int er insid e the window 
and cl ick the left mo use bu u on on ce . 111y mistak e had 
bee n in assumi ng that th e wind o w in fro nt wo uld au to· 



ma tica lly be th e default o ut pu t wind01,·. T here is a war 
LO ass ign the window for out put from \\'ith in the pro · 
gr am . ~l y so lution irw olves the Windm, · com ma nd as 
fo llows: 

WI ' DOW I. "Capt ur e" 
WINDOW OUTPUT I 

Th e first line renames wind ow #I, wh ich is the nor mal 
ou tput window for Ami ga Ba sic. Th e first lin e is not a 
ne cessar y o ne, but handy fo r kn owing if th e program is 
still runnin g. Th e qu oted name will ap pear in th e up · 
per lef t-hand co rn er of th e wind ow·s ban n<:r. Th e sec­
ond line des igna tes win do w# I as th e d efault o ut put 
wind01, · when the progr am is ru n. 

Ready to Run 
Once th e connect ion is made and the Ca ptur e p ro· 

gram (see Listin g I) is en tered and aved. you a1·c ready 
to ru n. Th e pr og ram will a k for a file nam e in whi ch 
10 save th e informa tion. Afte r you en ter the name a nd 
pr cs · the retu rn key. the re will be bri ef di sk dr ive ac· 
cess 10 ope n th e ne\,· file . :S:ow th e program is read y to 
accep t in formati o n fro m the ot her co mput er. S impl y 
have the oth er co mpu ter se nd th e inform at io n to th e 
RS-2'.12 port as if it were a print.er. T he Ca ptur e window 
will show ex actl y what is go ing into the disk file from 
the sour ce com put er. 

O nce all the in forma tion you \,·ant is pa ssed . there 
mu st be a war 10 close th e file and termi na l<.: the p ro· 
gra m gracefull y. T he menu selec tio n Ca ptu re Close ac· 
comp li he s thi s task. T he menu bar is accessed by 
pr ess in g th e righ t-mouse buuon. Place th e poin ter over 
Cap tu re Close ; se lect Close. wh ich is th e only item in 
thi s menu. T his \\'ill close th e d isk file. Th e pr ogr am 
\,·ill p rompt fo r restart in g the pro cc s 0 1· endin g the 
program. By typing an ythin g ot her th an Y or y. th e prn· 
gram end s, placing you back in Bas ic com ma nd mode 
ope ration . Otherwise , th e pro cess is re peated Crom the 
promp t for a file name. Un less you want a lalc to he 
ove r wr itten , use a dif feren t file nam e. Th ere arc no 
safeg uards built int o thi s p rngram to preve nt you from 
wr iti ng O\·e1· ex istin g files. 

Modifications 
111 th e Cap ture pro gram . l u·ied LO avoid ambi guit y 

through th e use of doc u men tat ion. You mig ht a lread y 
be thi n kin g o f way to imp rO\"C the p rogra m. T here arc 
cvcral 111odifications l ha ve co nsidered to make ii 

more user friend! )' an d useful. One usef u l funct io n 
\\'oulcl be for th e pr og ram LO check for a file name o n 
d isk matc hi ng the one abo ut to be opene d. If there is 
one. the program shoul d ask if you wish 10 m·cr\\' rit e 
the ex isting file (ff use a new file nam e. Ano ther nice 
addit io n would he for the inco min g in formation 10 be 
stored in a buffe r and have t.he prog ram check to see if 
e nou gh spa ce is lef t o n th e d isk for the IJlc. 

Tr ying to ge t two micro s 10 talk to each oth er ca n be 
qu ite a r hall engc. but it"s worth the effort. I ho pe th at 
th e Ca pt ur e pro gr am and m y sugges t ions \\'ill help to 

take some o f the fru stra tion out of making your o wn 
R -232 connec tion. • 

Address all autltor corres/Jo11de11u to tl 11drew L. I lolla11der, 
51-103 US 31 North, Soutlt Bend, IN -166]7. 

No 

Figure I. Flowcltm·t for CnJJl11rr /nogmm. 

Figure 2. F/owcltarl for FileNaming subroutine. 

Amigo World 57 



Circle 28 on Reader Ser,ir.A r.,m1 

Introducing the total data communications solution 

The DIGITAL LINK is a powerful tool that enables you to 
transfer programs, data and text from both IBM PC and PC 
compa tibles and the Apple Macintos h to your Amiga, and 
back. With clear easy to use programs that execute on your 
Amiga, Macintosh and IBM machines you can quickly and 
effortlessly move an y data or text file 
between the three machine formats. (Auto­
matic end of line translations when transfer­
ing text files included.) 

The DIGIT AL LINK is also a comp lete telecommunication 
package, offering full terminal emulation for VT52, VT100, 
Televideo 925 series, ADM-3A, ANSI and TIY terminals. 
Commi.;nicate with mainframes, minis and other PC's. 
Full auto dialing for any modem type. (We default to Hayes 

required 

but you may enter any modem commands 
required.) You may save these configura ­
tions for later use. Also specify and save all 
communication parameters. 

Transfer this data with either a modem or a 
cable at baud rates from 300 to 56.?k baud. 
Now getting information from one machine 
format to another is not an arduous and 
complicated task. The DIGIT AL LINK is the 
tool for you. 

Cables $19.95 each. 

A wide co llection of transfer protocols are 
supported including Xmodem, MacBinary '", 
and Digital Creations Amiga Binary ' ". Talk 
with computer BBS's, computer services like 
CompuServe, BIX, or Delphi and enter the 
wor ld of electronic mail. 

Specify Amiga-M ac, IBM-Mac, 
Mac- IBM Cable 

Gizmoz ·M 
Productivity Set 

POWERFUL. The Gizmoz Produc tivity Set expands the 
usefulness of your Amiga compu ter. These 15 sophisti­
cate d deskto p accessories are availa b le w hen you 
requir e them, and go away with the press of a mouse 
button . Powerful tools tha t make your life simpler. 
FRIENDLY. Each Gizmoz is easy to use, execu ting 
under the Intuitio n Workbench or with the Command 
Line Interface (CLI) . You choose you r favor it e 
environment. 
FLEXIBLE. Use as many Gizmoz as you desire (and 
memo ry permits) or multiple cop ies of your favorite 
Gizmoz. Execu te other programs and other Gizmoz all 
at the same time. 
AFFORDABLE . People ask us ho w we ca n sell suc h a 
grea t package for so little? Come on they ask, can it 
reall y be that good ? Well, we believe it is and dealers 
and consumers 

l"illlllll•~l!!!ll!l~--~~--.i~m=F~llll:'"!"1'11-!'!ll'l~-.r""""'.--....... - i have enthusias­
tically agreed. 

• Calendar • Rolodex • emo Pad • Black Book Good prod ucts 
ca n be sol d at 
an affordab le 
price. 

• Calculator Set • Hot Key • Free List Display 
• Cuckoo Alarm Clock • Terminal Package • Announcer 
• Graph Package • PopUp Cards • Super Life 
• Data Compressor • Data Encryptor 

···-----Digital 
,_ ······--·····---........ ........ ........ 

creations ........ ........ 
I 

(916) 446-0270 
530 Bercut, Suite F, Sacramento, CA 95814 

TERMS: We accept Mastercard. Visa, COO, money orders, and certified checks. Cali­
fornia residents add 6% sales tax. All orders shipped UPS ground fully insured unless 
otherwise specified. Visa/MC and COD add 4% Handling Charge . 

Macin tosh trademark of Apple Computer. Inc. Amiga trademark of Commodore­
Amiga, Inc. IBM PC trademark of International Business Machine Corporation. 

Deafer inquiries invited. 



Circ le 29 on Reader Service card. 

Now do something really amazing with your Amiga. 

FutureSound™ 
• • .Record! 

At last you can ta ke full 
adva ntage of th e sound capabilit ies 
of your Amiga . Appli ed Visions 
ann oun ces FutureSound , a digita l 
sound reco rd er for the Amiga pe rsonal 
compu te r . With FutureSound , anyone 
can crea te th e spectac ular sound eff ects 
that makes your Amiga sta nd out from 

other microcomput ers. 
FutureSound allows 
you to record any 
sound , any musical 
inst rum ent , any voice, 

and use these recordin gs to ad d 
inst rum ents to music packages, create 
rea list ic sound eff ects for your progra ms 
or add true voice s to your appli cat ions. 
Multitrac k reco rdin g and edit ing is 
provided as well as ste reo playback. 
Sound s can be eas ily accesse d from "C " 
or BASIC. FutureSound comes complete 
with reco rder , cables, microph one and 
softwa re- all for only $175. Ava ilable 
from your Amiga dea ler or direc tly fr om 
us. Orde r now and find out ju st how 
creat ive you and your Amiga can be ! 

Applied Visions, 15 Oak Ridge Road, Medford , MA 02155 (617) 488-3602 



Circle 40 on Reader Service card , 

Your 

• MODEMS• 

TECMAR 
T-Modem 2400 .................... , .... , .. , ... , .... $569.00 

ANCHOR 
Volksmodem 300/ 1200 ......................... $ 199.00 
Signalman Express ......... , ................. , .. $259.00 
Lightn ing 2400 Baud ................ ............ $399.00 

HAYES 
Smartmodem 300 ...... , ............. , .... , ...... $ 139.00 
Smartmodem 1200 ......... ...................... $389.00 
Smartmodem 2400 ........ .......... ............. $599.00 

NOVATION 
J-Cat ..... , .............................................. $99.99 
Novat,on 2400 ...................................... $549.00 

• DISK DRIVES • 

TECMAR 
T-Disk. 20 meg .................................... $859 .00 
T-Tape . 20 meg backup ............ .......... . $499.00 

• ACCESSORIES • 

KENSINGTON MICROWARE 
Master P,ece .... ...................................... $99.99 
Printer Stand ........ ....... .......................... $19.99 

CURTIS 
Diamond SP-1 ... , ........................ ... ........ $32.99 
Emerald SP-2 ...... , ................... .. ............ $39 .99 
Sapphi re SPF-1 .. , .... , .. , .......................... $52.99 
Ruby SPF-2 ......... , .. , ...................... ........ $59 .99 
Tilt Base Monitor Stand .......... ........... .. .. $34.99 
Safe-T-Stnp ... , ..................... ..... , ............ $19 .99 

DATA SHIELD 
300 Watt Backup ...... .......... .... ......... .... $379 .00 
500 Watt Backup ................. .............. .. $589.00 
Tur bo 350 Watt Backup ....................... $449.00 
P125 Power Dorector .............................. $99.99 
P 150 Power Director w/Modem ............ $119 .00 

CABLES 
Parallel Printer Cable ........ .. ................ ... $19.99 

CAL.L. FOR THE BEST AMIGA PRICES! 

•MONITORS• • PRINTERS• 

AMDEK EPSON 
300 Gree n ............................................ $ 129.00 RX-100. LX-80 ............................... , ......... CALL 
300 Amber. ......................................... $139 .00 FX-85 , FX-286 ....... ,, .... , ............. .............. CALL 
Colar 600 Hi-Res (640x240) .... ...... , ...... S399 .00 LOBOO, L01000 ......... , ........... ......... ......... CALL 
Colar 722 Hi -Res Dual Mode .......... ..... $529.00 L0 1500, JX80 Color ..... ....... .. ...... ....... ..... CALL 

Homewrite r 10, HS-80 ...... .... ....... ..... ...... . CALL 
MAGNAVOX SQ-2000 .... ... ,, ........... , ... ,,,, .... .......... .... ,,., CALL 

8562 RGB/Composite ..................... , .... $279 .00 DX-10. DX-20. DX-35 .................. ............. CALL 

NEC JUKI 
JB 1205 ................................ , ...... , ...... , .. $79 .99 5510 Colar Dot Matr ix.. ...................... .... . CALL 
JC 1401 Mulusync lRGB ....................... $589.00 6000 Let1er Ouahty .... ...... ........ ......... ....... CALL 

6100 Letler Oualily ...... .. ............. .... ........ . CALL 
ZENITH 6200 Letler Ouality .... ...... .............. ..... .... . CALL 

ZVM 122011230 ....................... , ..... (ea.) $99 .99 6300 Letter Ouality ......... .... .... ................. CAL L 
ZVM 1330 16 cotor RGB ..................... $459 .00 6500 Letler Quality .................................. CALL 

OKIDATA 
Okimate 20 w/ln terface ........................ $229 .00 

• DISKETTES • 

MAXELL 182. 192. 193 ............ .................... .... ...... CALL 

3112" SS/DD 5 pack ..................... .. .......... $9 .99 
3'h" SSIDD .................... , ... , ................. $18 .99 
31h" DSIDD (GMO Recommended) ....... $29 .99 
5'/, " MD-2 DS/DD ................................ $16 .99 

PANASONIC 
KX1091 .......... ,,.,,,, .. ,. , .. ,,, ... , .. , ... , .... ,,., .. S259.00 
KX 1092 ..... , ......... ,. , ... , ... ,.,., ..... , .... ,, ,, .... $399 .00 
KX1592 ................................................ S469.00 

ELEPHANT 
3'h" SS/DD Disks (10) .. ...... ..... .......... ... $24 .99 TOSHIBA 

P321 (80 column) .... ............................. $499.00 

AMARAY 
30 Disk Tub 3 '12" .................................... $9 .99 

P341 (132 column) ..... ......... .. ........ ...... . $799 .00 
P351 (132 column) ............................. $1069 .00 

•MULTIFUNCTION MODULES• • PLOTTERS • 

HEWLETT PACKARD ... . ,,, ... , ..... , ... , ... ,.CALL 
EPSON · H180 ........................................ CALL 
ENTER Six Shooter ............. .. ............. $799 .00 

TECMAR 
T-Card ...... ..... ...... .............. .. ...... ........... $849 .00 

• • • • • • • • • • • • • THIRD PARTY SOFTWARE • • • • • • • • • • • • • 
ACTIVISION 

Borrowed Time .............. , .. , .. ,, .. ,, ............ $32 .99 
Hacker .. , ... ,, ..... ........... , ... ,.,,,.,, , ... ,,, .... , ... $32 .99 
Mind Shadow ..................... .. ...... ....... .... . $32 .99 

AEGIS DEVELOPMENT 
Animation .......... .. ........ .. ..... ,, , .............. , .. , CALL 

BATTERIES INCLUDED 
Isgur Porlfoho Syste m .......................... $169 .00 

DISCOVERY SOFTWARE 
Marauder Back-up .......... ..... .. , .. , ...... ...... $32 .99 

ELECTRONIC ARTS 
Deluxe Paint.. .................... , ........ ,, .. , ...... $59 .99 
Archon ............. ................... . ......... , ........ $31.99 
One on One ............. .. ...... ...................... $3 1.99 
Sky Fox ..... .. ...... .............. , ........... .. ..... , .. $31.99 
Financia l Cookbook .... ... ,,, .... ,, , ... , .......... $37 .99 
Seven Cities of Gold .... ....... ....... ...... ..... . $31.99 

INFOCOM 
Wish bringer ............................ ............ , .. $3 1.99 
Hitchh1ker's Guid e .......................... ..... .. $31.99 
Spellbre aker., ,,., .. ..... , .......... .............. ,, .. . $31 .99 
Planelfall ... , .... .......... .............. .... ... , ,, , ..... $31 .99 
Witness ... ...... ............ ..... ..... , .. , .. ............. $3 1.99 

MEGASOFT LTD 
A-Cop,er ........ .. ... ,,, ......... , ..... ........... ....... S34.99 
A-Report .... , ............... ................ ...... .. .... $44 .99 

MINDSCAPE 
Halley Project. .................. .... ................. $31.99 
Deja Vu ........... ,,., ... , ......... .. ..... ..... ....... .. $34.99 
Keyboard Cadet.. ......... , .... ......... ........ ... $29.99 

MICRO SYSTEMS 
Analyz e .... ,, , .. ,., .... , ........ , ,,.,., .... , .... ,, , .... . $59.99 

Please call for pricing and 
availability of any new releases. 

CALL TOLL FREE 1 ·800-233-8950 -v~ -- EDUCATIONAL INSTITUTIONS CALL TOLL -FREE 1-800-221-4283 

477 East Third Street , DEPT. 8907, Williamsport , PA 17701 
~ 
[_ !] · 1 

SHIPPING : Add 3%. minimum $5.00 shipping and handling on all orders. Larger shipments may require additio nal charges. All items subject 
to avai lability and price chang e, Returned shipments may be subject to restock ing fee. 



~!Am~g~.I!!~.™ IOW AVAIUBLEI 
Circle 35 on Reader Service card . database mana 

gement system With: 

SoftWood Company presents 
0 PuU-DownM; enus ... 
O Written in "C" ... 

O Vert/Horiz Scrou· O mg ... 

the first serious, professional-quality , 
full-featured database management system 

for the Commodore AmigaTM. 

0 

0 

Eight (8) Field Ty pes ... 
Selection by Exam le 
& Range... p 

Multi-field, Ascending 
& Descending Sorting ! 

. . . I : 

l Beds ! Beth ! Pool i Auto ! 
> I I I i 

House \ Sente Monica 3 i 2 l Yes i 2 l $200,000 

House ! Sente BarbBr a i 4 i 3 j No i 2 j $350,000 

House I Phoenix 4 i 2 .5 I No ! 2.5 j $275,000 

House I S6nte Berba ra i 3 2 f Ves ! 2 ! $320 ,000 

Condo l Phoenix 3 2 j No i No j $150,000 

House i Santa B11rb11r11 i 4 ! 3 ! No ! 2 ! $350,000 

House j Los Angeles j 3 j 2.5~ 125! $225,000 

8 Condo ! Santo 811rb11r-;;-!-; -1 2 i Yes ! No i $22.5,000 

9 ·-~ ( Santa Monico i 2 i 1.5 i No l-;;;- fs 200,ooo 

House j Tuc son j 3 j 2 i No i 2 i $100,000 

•--+- - . i 4 i 2.5 i No ! 2 .5 i s110,ooo 

Spreadsheet Format provides 
overview of the database. 

Easily define column widths, 
placement, and justification ... 

Format numeric fields with comma s, 
dollar signs, and/or decimals ... 

Transfer quickly between full 
database and selected records ... 

Print columnar reports from 
list including automatic page 
headings and cummulative totals ... 

Transfer conveniently from 
selected record to data entry form. 

Format mailing labels by 
positioning fields on form ... ._P_r_lc_e __ ._L._3_5_oo_o_o_.o_o~I I Mortgage ! 2aoooo .oo I 

Automatic scrolling of data 
within a field during data entry ... 

Optionally capitalize the first 
letter of each word automatically ... 

Modify form as needed for 
convenient placement of data ... 

Data entry form automatically 
created by system during 

database definition ... 

Additional features 

of the New MiAmiga TM File: 

~B_e_ds __ ~4~j I Bath s j 3 I Garage 

Pool No 

Yes! I Owner Finance I No 

Up to 32 ,000 records per file, 
Variable-length record manag ement depending upon available RAM h~e 
for optimal space utilization... and disk space... , -~ Flexible database definition allows RAM-based file management for ~ 6,,,. 
user to add/remov e fields at any time... fast sorts and search es... ~ -~ =~~~=:,_ 805 966 5884 Sof!WoodComp,n y ,;I/!>~" .IJ 

________ C_Cop_~_,_~_Scli_.W_ood __ ~ _mpan __ y._19_~ _- ______ • ______ • __________ PO __ B_o_x_228 __ o_,_san __ ~_B_arb __ ara, __ c_A __ 93-1~20,, ~"V ~ ~~' 

-"-~· -, ,;;>· Dealer Inquiries Welcome. All Major Credit Cards, Checks, Money Orders, C.O.D. Accepted. 



info.phile 

The Amiga makes its usage as 
intuitive as possible. But, like 
any computer, the A miga is so 
complex that you often need 
additional information to get 
the most from it. In this 
column, we will address real 
problems you may encounter. At 
the same time, we will help the 
more advanced among you to 
explore some of the A miga 's 
unique features . This two­
pronged approach will allow 
you to get the most out of your 
machine. 

By Mark L. Van Name 

and William B. Catchings 
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Making Backups 

O ne of the first thin gs you are told to do 
by the manua ls for almost all software prod · 
ucts is to make a backup copy of the so ft· 
ware. To do this, you must copy all of the 
information on the disk you bought onto an· 
other disk. While makin g such backups , as 
well as backup copies of your work, is defi· 
nit ely a goo d pra ctice, you are rarely told 
how to do so. 

Choose Your Style 
Your Amiga system offers you several dif· 

ferent ways to make these disk copie s. 
T hese differ in the numb er of disk driv es 
they requir e and in the style you use. 
Whether you have one di sk dri ve or two, 
and whether you pref e r to use the mouse 
or to type in comma nd s, there is a method 
for you. We pr ese nt severa l bel ow. Pick the 
one that will work on your system and feel 
most "natural " to you. 

For all of these meth ods, your Amiga 
must have been star ted up using a Work· 
bench di sk. The de stination di sk, the one to 
which you are copying , mu st be "write-en· 
ab led" (i.e., the littl e squ are hole in the 
right-hand corner must be covered). Since 
disk swap s do not check for the co rr ect 
di sk, we recom me nd that you "write-pro· 
tect" the sour ce d isk (i.e., mak e sure you 
can see through the hole). T hi s prevent s the 
sou rce di sk from accidentally being ruined. 

Also, be aware that di sk copying will over· 
write the old contents of the destina · 
tion disk . 

For Two Drives 
If you have two disk drive s, the simple st 

way to make a backup copy of a disk is to 
use an "ico n-based" method. Put the source 
and destination di sks into different disk 
drive s. (If the destination disk is unform at· 
ted , its ico n will be labe led something like 
DFl:BAD . Th is is norma l; don't worry about 
it.) Move the cu rsor on top of the source 
disk's icon and pre ss the left button on the 
mouse. With ou t releasing the button, drag 
the re sulting littl e o range marker over the 
destination d isk's icon. Then re lease the 
button . A req uester box will appear and ask 
you to put the disks in the proper driv es. 
Your disks should be in the drives indi· 
cated. If they are, move the cursor onto the 
Cont inu e icon in the requester box and 
click th e left butt on . If the y are not , arrange 
the di sks before continuing , or cancel the 
disk copy by moving the cursor to the Can· 
eel box an d pr ess the left button. When the 



copying is don e, the re sulting destination 
di sk will be nam ed "copy of< src >" (where 
<s rc> is the name of the source disk). 

For Single Drives 
Unfortun ately, there is no corresponding 

way to copy di sks by icon drag ging if you 
have only one disk drive. In stead , you can 
use the fo llowing met hod. Though it will 
work on a two-driv e system as we ll, it uses 
only one drive and is conseq uently slower 
than the icon-based method. Fir st, click on 
the icon of the di sk you wish to copy. Then , 
pr ess the right button on the mouse and 
ho ld it down. Point to the menu title 
"Wo rkbench " in the top lin e of the scree n , 
and th en to the Dupli cate choi ce that will 
appear benea th it. Release the button. You 
will be prompt ed as before e ither to cancel 
or to con tinue . Assuming you choose to 
continue, you will be asked to insert the 
sour ce and dest inat ion di sks alternat ely into 
your disk drive. Do so, then move the cur­
sor to Co ntinu e and click the le ft button 
after each disk swap. You will have to do 
thi s several tim es (three disk swaps on a 
512K Amiga). Rememb er, don ' t touch the 
disk drive while the red light is on! 

Using the CLI 
Th e final way to mak e a backup di sk is 

useful if you use the AmigaDOS CLI (Com-

mand Lin e Int erpr ete r). Start it up and al 
the prompt (usually " I >") type: 

DISKCO PY FROM <src> TO < dest > 

where <s rc > and < dest > are the names 
of diff ere nt di sk dri ves such as DFO: and 
DFI:. Ins ert the disk s as reque sted and then 
hit return. If you on ly have o ne di sk drive, 
issue the command as abo ve, but mak e both 
<s rc> and < <les t> DFO:. Swap di sks a nd 
click on Co ntinue as needed . 

The Assign Command 
Wh en you are fini shed makin g your 

backup di sks, you might want to ling er for 
a minut e in th e CU, for serendipit y can be 
your s ju st for the cost of a little time spent 
playing with the Ami gaDOS comm ands. 

Co nsider, for exam ple, the Assign com­
mand. Basically, thi s command allows you 
to create aliases for your directories and 
files. These aliases are called "logical de­
vices." You can use log ical de vices to refer­
ence a file with a simpl e name, regardless 
of where it is stor ed. Thus, if you have a 

program that star ts out in one dir ector y but 
that mi ght later move, you could give it an 
alias as follows: 

ASSIGN fred: :director yl/m yfile 

You just refer to it as fred: in all your nor­
mal commands. Th en , if you move it to a 
dir ecto ry, "dire ctory2," enter: 

ASSIGN fred: :dir ecto ry2/myfile 

and the name fred: will keep on working. 
All log ical-dev ice names mu st en d in a 
colon. 

Using Assign becomes mor e int eresting 
when you realize how much typing effort it 
can save you . You can use it to avoid enter­
ing the entir e pathname for each of your 
files, as in the following: 

ASSIGN source: DFO:work/myproj ect.c 
ASSIGN object: DFO:work/myproject .o 
ed sour ce: 
tic sour ce: 
EXECUTE obje ct: 

Assign becomes still mor e valu able when 
you reali ze that all of the AmigaDOS corn- ~ 
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Workbmch scrre11 d11ri11g two-driur disk copy. 

...,. mands are ju st files on th e Workben ch 
di sk-file s to which you can give new 
na mes! You can custom ize your own CU . 
For examp le, let·s say you pr efe r LO use th e 
co m mand Loo k to d ispla y the co nt e nt s of 
your files ra th e r than th e T ype co mmand. 
Ente r: 

ASSIG look: c:type 

Th en, give n 1he ea rli er Assigns, you ca n 
view your progra m so ur ce by typing: 

loo k: so ur ce: 

l t is important LO kee p in mind that an y As· 
signs you do will las t until you either tlll"n 
off o r reboo t you1· Ami ga. However , yo u 
can und o th e effec t of any Assign j ust by 
enterin g: 

ASSIGN < name> 

where < name > is the log ical dev ice you 
wish LO remove . Even so , you should take 
car e with 1he na mes you give. C:, as you can 
sec from the above exam pl e, is used by th e 
CU to find iLS co mmand s. If you assign C: to 
be a co mm and abb reviat ion (e.g., for CD), 
you will have d ifficu lty access in g your CLI 
co m mand s. Finally, if you ge t con fused abo ut 
exact ly what log ical devices you have.ju st 
type Assign and the Am iga will show you. 

As fri end ly as it is, eve n the Am iga does 
not always tell you abo ut all the po ssib le 
so urces of fru strati on and fun . A little ex ­
perim en tat ion, along witJ1 the knowl edge 
you glean from he re a nd elsewhe re , shou ld 
help you get the most fun and th e least 
fru strati on from you r Ami ga. • 

Address all author correspondence to Mark L. 
Va11 Name and William B. Catchings, 10024 
Sycamore Road, Durham, NC 27703. 
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Giving Your Mouse a Rest 
Most of th e methods for using th e Am iga 

di scussed in th is co lumn and e lsewhere are 
exp lained in te1·ms pert aining to the use o f 
the Am iga mouse . Howev er, the mouse is 
not always for eve ryone. If you are a touch­
typi st, ma ybe you ar e ge ll ing tired of takin g 
your fin ge rs off the hom e keys in o rd er to 
use your mouse. Or , pe1·haps your desk is 
not qu ite yet a pan of the " paperl ess of­
fice" and you ju st do no t have e nough 
space for your mouse to roa m . Fortunat ely, 
un like some ico n -based syste ms, the Amiga 
lets you have your mou se and leave it , too. 

There are thre e things you ca n do witJ1 
your mouse: po int, press the left buuon and 
pre ss the right bull on. The resu lLS of eac h 
of th ese act io ns can be acco mp lished with 
th e keyboa rd as well. 

You can move the pointer ju st by holdin g 
down either of th e two Amiga keys whi le 
also pre ssing any of th e four cur sor (arro w) 
keys. Th e Am iga ke ys ar e on e ither side of 
tJ1e space bar and are marked with th e ca p i· 
tal leuer "A." Th e lon ge r you ho ld dow n an 
an-ow key, the faster th e pointer will move 
in that dire ction. To make th e pointer move 
faster still , you ca n also ho ld down either 
sh ift key a lon g with the Am iga key and an 
arrow key. Wh en th e po int er has rea ched 
its goa l, you shou ld re lease the arrow key. 

Stopping the 
World from 
Passing You By 

So met imes in the CU , the world may 
seem to scroll by far faster than yo u can fol­
low. Thi s can happen when you type a large 
file or do a Dir com ma nd on a director y 
with a lo t o f file s. Given th e small size o f 
tJ1e in itial CU wind ow, it can eve n ha pp en 
when you try to list all of th e defa ul t system 
Assigns. 

This p ro b lem ob viou sly is not uniqu e LO 

th e Amiga . Man y system s a llow you to start 
and stop the scro lling of tex t with a scro ll· 
loc k key o r by typing o ne chara cter to stop 
and another to restart scro lling. These char· 

On ce th e po int er is pos it ioned co rr ec tly, 
you o ften will wam to use one o f th e mou se 
buu ons. You can get the same effect as 
pr ess ing th e left (selec t) mou se buton by 
pr ess ing both th e left Ami ga key and the 
left AlT key. Sim ilarly, you ca n simul ate the 
ri ght (me nu) mouse button by pr ess ing both 
th e right Amiga key and th e right ALT key. 

Fo r exa mp le, let 's say you wanted to open 
the Workbench ico n without ever lifti ng 
your hand s from the keyboard. You co uld 
do so by first ho ld ing down e ith er o f the 
Amig a keys and tJ1c ap pr op 1·iate anow keys 
to move th e po im er over th e Workben ch 
ico n. Th en you co uld selec t that icon by 
pre ssing tJ1e lef t Amiga and th e left ALT 
keys s imultane ously. To p ick th e Dupl ica te 
op tio n from the Wo rkbe nch menu , you 
wou ld ho ld down tJ1e righ t Amiga and ALT 
keys while pre ssing the appropriate arrow 
keys to h igh light Dupl icate. Th en re lease all 
of th e keys to choose th at opti on. With a 
liu le pra ctice, this ca n beco me almo st as 
easy as using th e mouse. 

The se techniqu es may see m onl y to co n­
tort your finge rs and to remove som e of the 
ease-of -use advan tages of th e ico n-based 
Ami ga. If so , stick to th e mouse. However , if 
you pr e fer to keep your hand s always on 
the keybo ard, or if your mou se eve r gets 
bur ied und er th e pap e rwork, it is n ice to 
kn ow that you can sti ll use your Am iga. • 

acte rs typi cally are Co ntro l-S and Control­
Q, re spectively. Typin g such unu sual key 
co mbinati ons can be troub leso me. 

The Amiga simp li fies thi s pr oblem. If you 
want to stop text fro m scro ll ing by, just hit 
any key. To restart th e text, h it a ny other 
key. No thin g co uld be simpler. 

Well, almos t no thin g. There is one slight 
prob lem . Th e Am iga re memb ers th e keys 
you type and uses tJ1e m as the fir st char ac­
ters on th e nex t command lin e whe n all of 
th e tex t from the last co mmand ha s gone 
by. Thi s mean s you should cho ose your 
scro lling start and stop characters carefull y. 
One goo d cho ice is th e space bar (or any 
le uer or numb er) to sto p scro ll ing and th e 
backs pace key to restart it. By usin g the se 
two characters, every stop -scro llin g chara c­
ter will be de le ted by th e co rr espondin g 
start -scro lling chara cter, and you will no t 
end up with an y ex tr a characte rs o n your 
next co mm and line. • 



AMI GA 
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RAM EXPAN SION 
2 MEG RAM BOARD $8 99 • OOu.s. 

complete In case, nothlng else to buy! special introductory price 

1 MEG RAM BOARD $729.00u.s. 
complete In case, nothing else to buy! special introductory price 

SPECIAL PRICING AVAILABLE FOR CERTIFIED 
DEVELOPERS AND USER GROUPS 

DEALER INQUIRIES INVITED 

A must for software developers 
Allows more programs to run simultaneously and faster 
Can be used to increase system RAM and/ or as a fast ram drive 
Uses standard memory bus architecture to allow for future compatibility 
Allows full use of memory expansion port for additional peripherals 

COMSPEC COMMUNICATIONS INC. 
163 Bridgeland Ave, Unit 5 
Toronto, Ontario Canada 
M6A 2Y6 (416) 787-0617. 

Amiga is a registered trademark of Commodore Business Machines. 

·--------------------------------------------------------------------------------· 
[ ) Please add me to your mailing list for future Amiga products. 

[ ) Please send me __ Amiga 2 Mega.byte expansion boards (Model .AJ{ 2000). 

I J Please send me __ Amiga 1 Megabyte expansion boards (Model .AJ< 1000). 

My Visa / MC / Am Exp Card Number is expiry date __} __ . 

Name 

Address 

City 

Signature 

--------State ______ Zip ____ _ 

I J For shipping add $100.00 per unit, for delivery to your door, or [ J Ship collect, I will pay all charges. 
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Amiga Kermit 
By Davi d T. McC/,ellan 

This issue we explain 
how to use the terminal­
emulation program Kermit with 
your Amiga, so you can get 
your mits on all that good stuff 
out there in the land of Public 
Domain. We've also included 
some vital information on 
where to look for it once you 
know how to get it. 

In my last article I bri efly di scussed how publi c do· 
ma in softwar e came abo ut. Now I' ll te ll you where a nd 
how to get o r donate such softwa re. Wh ere to find pub· 
lie doma in softwa re is di scussed in the accompanying 
sidebar o n Bull etin Boa rd Systems and Oth er So ur ces; 
in thi s articl e, I will tell you how you can tak e advan· 
tage of the se source s through a terminal-emulat ion pro· 
gra m with file-transfer capa bility: Columbi a Un ivers ity's 
Kermi t p rotoco l. 

History of Kermit . . . 
The ea rli est method of sharin g 111forma11on be tween 

compu ters (and one which is st ill in frequ ent use) was 
to dump the data onto car ds or tape an d entru st it to 
the post office. This was slow, and if any data was lost, 
all of it was. Later, someone got the bri ght idea of us· 
ing communi cat ions lines- leased an d sta nd ard tele· 
phone-to let compute rs transfer da ta. :\lainfra me 
manufacturers evolved variou s data-transfer pr o toco ls, 
none of which became estab lished in the indu stry as a 
stan dard. Each used their own pr oprietar y form at. 

In the late I 970s, when man y hobby ists had both mi · 
cros and the desire to share program s. Ward Chr isten· 
se n and other s designed the Xmodem file-transfer 
protocol as part of the l\fodem pr og ram for CP/M. It 
worked 1111e across small systems, but the re was no sin · 
gle guiding force promu lgati ng Xmodem across all sys· 
terns as a stand ard protoc ol, and it had ce rt ain 
restr ictions that could not be obeyed by all types o f 
com puter s. 

In the ea rly 1980s, Frank da Cru z and Bill Catc hings 
of Col umbi a Univers ity des igned the Kermit file·trans· 
fer protocol with the express idea of hav ing a sta ndard 
protocol avai lab le bo th on the DEC and IBM ma in· 
frames at Co lumbia Unive rsity, and on the microsys· 
tems that were beginning to floo d the campus. Their 
origina l purpose was to ease some of the file storage 
prob lems on th e mainframes, off.load ing the burden to 
flop py disks owned by stud e nt s and professors. Th e 
projec t grew int o a ce nter devoted to ge ttin g Kermit 
supp orted on every computer poss ible, so that any two 
machines could swap d ata at need, whe ther they used 
seven· or eight-bi t data path s, ha lf or fu ll du plex, o r any 
other vaga ries of ser ial com muni cations. 

Daphne Tzoar and Bill Schi lit, also of Col um bia, and 
numerous people ,ll ot her sites around the count ry, 
aided them in writing th e first pro gram s that supp orted 
Kermit. It soon ran o n mainframe s such as the IBM 
VYI/CMS and DEC's TOPS-20 , mini s ru nn ing Un ix and 
o ther operating systems, and micro uch as IBl\l PCs, 
Com modore 64s and App le Macintoshe . The y have 
succee ded in their goa l to su ch an ex tent th at Kermit 
file tran sfer is now ava ilable in almost 200 implementa· 
tion s, on thou sa nds of computers worldwide. 

Rather than putt ing Kermi t dire ctly in to the public 
domain , Columbi a Univers ity copy right ed Ke rmit , to 
prevent it from be ing taken b)' a th ird part)' and sold as 
a produ ct. The y then allowe d a ll the Ke rmit soft ware to 
be dis tribu ted free o f charge, allowing anyo ne to mod · 
ify an exist ing Ke rmit and port it to a new mach ine 
(which I have done to bring up Amiga Kerm it). This 
bring s it into the category o f software I can write about: 
good free swff. As o f early 1985 it \,·a available in 
source form o n Compuserve, SENET (via Okla homa ~ 

Continued on p. 70 
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Bulletin Board Systems 
And Other Sources 

Bulle tin Boa rd Systems (BBSes) ar e compm ers se t up 
as di a l-in server s, with free (or cheap) access by priv ate 
citizens, comput e r stores a nd some tim es Ia,·ge comp a­
ni es. T hey pr ovide faciliti es for pos tin g messages and 
no tices, and file upl oad and down load for di al-in users. 

The ea rliest BBSes were pri vate ly owned, flop py­
based mi croco mput ers that were used as ph o ne-in bul ­
letin boa rd s, designed for leaving pri vate and pub lic 
messages for o ther progr amm ers. People start ed po tin g 
useful pro grams on them as well as notices, an d they 
evolved int o sour ces for pub lic do ma in sof tware. 

Mos t BBSes nowadays have Kermit and/or Xm odem 
protocol support for download ing a nd upl oad ing soft­
ware and data , and have fair-sized hard disks. They also 
still allow you to pos t no tices. One BBS net wor k I kn ow 
of, Fid onet, is made up of a large numb er of pri vately 
owned co mpu ters all runnin g the Fido BBS so ftwar e 
(Fido nodes ). Bes ides message po stin g and soft war e, for 
a small charge, Fidonet p rovides a coas t-to-coast e lec­
Lron ic mail service . Fidonet comput ers automati cally 
dial eac h o ther up at night to forward mail across the 
countr y. On e of the BBSes below , Cas a Mi Am iga, han ­
dles Fidonet ma il. 

Ano ther sour ce of publi c doma in so ftware is user's 
gro up s, some of which are jus t ge llin g set up for Ami ga 
users. The se are gro up s that meet o n a regular basis to 
exc hange idea s and sof tware . Seve ral provide catalog s 
of disks of sof tware , avail ab le for a nomin al fee (the 
cos t of the di sk a nd co pying wear -and-Lear). Pri va te in ­
d ividua ls also sometim es perfonn this ca talog ing and 
copying serv ice. 

Software Ava ilability 
Am iga Kermit will shortl y be ava ilab le on d isk from 

my loca l user 's grou p (AURA, listed be low). Oth e r 
AURA di sks are curr entl y ava ilab le for $5 api ece. Writ e 
to Ray Coo k at AURA for a curr en t list o f so ftware. I 
will tr y LO ma ke eve rything I review ava ilable through 
them. As for ot her Kermils, the Co lumbi a University 
Center for Co mputing Activit ies tri es to coo rdinat e d is­
tributi on of Kermit pr ogram s, so they have Ll1e best in ­
formatio n on how an d where to ge t Kermit for a given 
machin e. The y can also pr ovide a full se t of docum e n· 
tat ion for a fee. 

Th e game I reviewed in my last art icle- Ha ck- is 
availab le from an other loca l programmer who fin ished 
portin g it before I did , free ing me for o ther work. His 
name is Jo hn Toe bes, and he will suppl y a flopp y d isk 
conta ining Hack for $6.0 0 (d isk and pos tage cos ts). 
Writ e to J ohn Toebes, 120-H Northin gto n Place, Ca ry, 

C 27511. 
Below are listed so me bu llet in board systems with 

Am iga sec tio ns, some user's groups and a fe w o tl1er re­
lated sour ces. 

BBS System s 

Casa Mi Amiga 
(24-ho ur, 16-meg. hard dis k) 
904/733-45] 5 

Mi cro Systems Softwar e 
305/73 7-1590 

Amiga Developers Exchange 
408/372 -1722 

U ser 's Groups 

Boston Computer Society (BCS) 
Amiga SIG (Special Inter est Gro up) 
6 17/263-80 70 

j ersey Amiga User 's Group (]AUG) 
Contac t: Perr y Kivolovitz 
201/271 -452 2 

North American Amiga User's Group 
Co ntact: Richard Shumaker 
Box 376 
Le Mond , PA 1685 1 

Amiga Users-Raleigh A rea (AURA ) 
Co ntact: Ray Cook 
1114 Wildw ood Road 
Dur ha m, NC 27704 

Other Source s 

Kinetic Designs (owners of Casa Mi Am iga) 
Casa Mi Amiga 
1187 Dun ba r Co urt 
Or a nge Park, FL 32073 
(Send self-addr essed sta mp ed envelope for list.) 

Maple's Freeware Directory 
Box 23, Sta tion M 
Calga ry, Albert a 
T2P 2G9 Canada 
(Curr ently compi ling a cata log of 
freeware /shar ewa re.) 
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2400 BAUD MODEM. $429 
A GREAT COMPUTER ... 

OUTSTANDING SOFTWARE .. . 
. . . AND INCREDIBLE PRICES! 

There may not be a bett er persona l com put er than the 
Comm odo re Ami ga. But no comput e r can be bett er than the 
softwur e that run s on i t. Mi cro -Systems Softwar e, makers of 
On Lin e ! and BBS-PC fort he Ami ga. proud ly ann ounce anoth er 
link in thei r chain o f valu e-packed sof tw are. 

Analyze! is a powerful elect ronic sprea dsheet pro gram. 
Essentiall y, thi s pro gram isa full -screen_culculat o rwh ere you 
can organiz e your data int o rows and column s. These rows 
and colum ns can be ana lyzecl wi th simple ma th emati cs or 
complicat ed formul as. Rows and column s can be duplicat ed 
to avo id re-typin g. Both da ta ancl formula s cu n be edited with 
only a few keystrok es. 

From hom e bud gets and chec k registers to financia l 
mod eli ng and your company' s general ledger, all manner of 
bookk eepin g tasks beco me faster and easier with Ana lyze ! An 
ou tstanding va lu e at only 599! 

Online! combin es featur es and co nvenie nce in a high 
quality packa ge that w ill meet all your teleco mmuni ca t ions 
needs . With On Line !, you can use your Amigu as a window to 
the wor ld of inf o rm at ion th at is just on the ot her sid e of your 
telephon e. You can link up w ith co mm ercial inform a t io n 
servi ces for stoc k qu otes. ni rl in e informa t ion and 
reserva ti ons, techni cal databa ses, and thou sands of other 
business and ent er tainm ent task s. You can a lso plu g int o 
local bull etin board systems (BBS) and discover a new wo rld 
of in for mation and softwar e for your comput e r. Corporat e 
users ea n use On Line ! to let their Ami ga access da ta stored on 
th e co mpany 's ma in f rame compu te r. 

Onlin e ! is th e fin est pr ogram of it s typ e ava ilabl e fo r the 
Comm odor e Am iga . You can' t lose wh en you get "Onlin e" 
w ith Onlin e !. All for a down to ea rth p ri ce o f on ly 569! 

2400 bps mod ems! 2400 bps modems ar e br eakin g the speecl 
barri er in teleco mm unicatio ns, and Mi c ro-Systems is 
br eakin g th e pr ice barri er in 2-lOO bps modems. Tran sfer fil es 
2 tim es faster t han a 1200 bps mod em and 8 t ime s faster th an a 
300 bps modem. M icro-Systems wil l sell you a Hayes 
Smar tm odem compatibl e 2400 bps modem, a spec ial Am iga 
serial cabl e, and a copy of Onlin e !, all for 5429. 

That' s ri ght, the modem, the cabl e, and the softw are, all 
you need to begin usin g your Ami ga as a terminal to th e 
wor ld, p ri ced at 5429! Hu ndr eds less than our co mp etiti on! 

Micro-Systems Software, Inc. 
4301-18 Oak Cir c le 

Boca Ralon, FL 33431 

(800) 327-8724/ National, (305) 39 l-5077/ Flor id a 

Ask us about our Ami ga bull et in boa rd pro gram , BBS-PC. 
The fi rst BBS for Am iga ! 

AM ICA, Onlin e!, Analy ze !, BBS-PC, and Smart modem ar e 
trademark s o f Com modor e-Ami ga, Inc., Mi c ro-Systems 
Softwar e, Inc .. and Hayes Mi croco mpu t er Produ cts. Inc ., 
respec ti ve ly. 

Circle 110 on Reader Service card. 

DISK COPIER 

$49 .95 

The Mir ror Disc Copier is Amig a 
computer 's most powerful disk copie r. 
Spec ially designed to back up heavily 
pro tected disks , to date it's 100% 
successful. Comple tely automatic . No 
know ledg e of Am iga Dos required. 

Ou r liberal update policy lets you 
make backup copies even when pro tec­
tion schemes change. Works on single 
or dual dr ive systems . Don't tak e 
chances with you r expe nsive software. 
Back it up with the Mirror disk copier ! 

Also Availab le! 
The Mirror 'Hacker ' Package 
For serious disk analysis 
MasterCard . Visa. M.0. or check + $3 shipping and han­
d ling. C.0 .D. or forei gn orders add $3. California orders 
add 6% sales tax . 
Write or cal l: 

Compumed 
(408) 758-2436 
P.O. Box 6939 

Sali nas, CA 93912 
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Circ le 151 on Reader Service card. 

[s®@a@ 

@@[ja@[n] 
on the Amlga™ with 

An integrated logic design tool with : 
• schematic diagram entry and 

simulation capabilities. 

• user-definable "macro" devices . 

• PROM and PLA support. 

• fully interactive operation. 

Only $199 .95 (U .S.) d1reclly from : 

Capilano Computing Sgstems Ltd . 

L0<,11t 'works 1s ;also ,0 1bb~ for Uw AppN' M• tW'l1osh-

Tr , df'm ,r lics Arr11qi • Commodor f' 8uSIMSS MUhlnf'S , Inc: 
M i Ctn 10S h - Applt Compu ltr , IM: 

P O Bo x 6 697 1, N. Vancouver , 

B. C., Ccncdc . V7L 4P6 

( 601) 669-6313 
loqM:'w'orlcs - C,1p11.M'IO Comput nq $.Jt lf'mS Ltd 

Circ le 61 on Reader Service card. 

G4 . 
Now Ava ilable In A tlan ta 

CPU- 1\\ororol a 66000 ( 16132 b,q 
2561s. RAM. C'\p,111d,1bl<' to 512is. 
f xr<'r n ,11 Mp,111, 10 11 up to 8 I\ Ul 
192is. ROM 
3 CUSIOM C HIP~ 

COLOR VID EO 
DISPLAY- RGI:!. Comp m11r o r Co lo, T\ 

4.096 ,o lo" ,1\,1rl,1bll• 
Hrglw;i r('Snluuo n- 640, 400 

TWO- BUnON MOUSE 

KEYBO ARD- 89 l-e1, '-u nt<'11< p,1<1 
BUILT- IN DI SK DRIVE- 31 ,· 880 Is. 

SO FTWARE 

PERIPHERALS 

FU LL SERVICE 

THE 64 ~S~TO~RE 

AKERS lllll. SQUARE 

Atlanta, Georgia 30339 

70 jul ylr\11g11St 1986 

2969C Cobb Parkway 
(404) 952~25 

~ From p. 66 
State), on the gove rnm e n t's ARPA. ET, and was be ing 
di stribu ted by man >• la1·gc a nd small user·s group s. See 
m y sideba1· fo r more in formation on ob tain ing Kerm it 
and oth er pu bli c domain so ftware. 

The version o f Kermit I have con ,·en cd is C.Kermi t, 
a well -modu lar ized version th e Co lumb ia folks wro te in 
C with the idea o f mak ing the p ro gram itse lf as pon a· 
b le as possibl e. MacKermi t (Macint osh Kerm it) is also 
ba sed on C-Kcrmit, a nd I will bor row heavily from its 
pull -down menu melh od o f operat ion to fini sh th e next 
vers ion of Ami ga Ke rmi t, ime grating it with Intui tio n's 
hi gh-level use r in te rfa ces . More o n tha t late r. 

Using Kermit 
A ge neric Ker mi t p rogram has thr ee di stin ct mo des 

as perceived by th e user: term inal emula tion , file trans· 
fer and a command in terp reter. T he terminal emul ator 
allows you LO co mm unicate in terac tively with a remote 
co mput er over a se r ial cab le or phone line . Fo r som e 
Kerm its, th e emu lation is very simp le: puttin g charac · 
ters on the co nso le as rece ived and se ndin g character s 
ou t as typed . More so ph ist icated ve rsions em ul ate a 
smart te rminal such as a DEC VTI 00. and p ro vide key· 
board macros. Th e file-tran sfer poni o n a lways has at 
leas t the tan dard checksum med and pa cketizcd file 
up loa d and down loa d . Beller Kermi t p rogra m s add more 
soph ist icated cycl ic red und ancy check (CRC) error detec­
tion, file batc h ing a nd se1Te1·-mode transfers. T he co rn· 
ma nd int erpr eter is usua lly a lin e-orien ted co mm and 
used for ettin g para meters and co ntr olling th e otl,c r two 
pan s; it is acce ssed fro m th e termi nal emul ato r by a spe· 
cial key sequence. It can be redone as a set of pull-down 
me nu s a nd reques ter s as in MacKer m it, whi ch are read ily 
available while in ter mina l-emulation mod e. I' ll discuss 
each of the part s in order be low. 

Th e Amiga Ke rm it term inal e mulator is used to co rn· 
mu ni catc with a remo te co mpu ter in th e same way as a 
term inal wou ld be: Kermit sends ou t what you type and 
echoes what th e remote co m puter transm its to you r 
scr ee n. Th e simp lest use o f thi s is LO stan up a Kerm it 
p rogra m 011 th e re mote co mp uter so tha t files can be 
sent ba ck and forth . Since th e Am iga con so le dev ice pro · 
vides ANS I X3.G-l e mu lation (essenti ally DEC VT 100), 
and Kern 1it uses th e co nsole dev ice , its em ulator is int elli· 
gent enough to be used with most remo te comput ers' 
full -scree n ed ito rs t.hat can wo rk with a VT1 00 , an d with 
any o the r such full -scree n ori ent ed 10ols. Having th is ea· 
pabi lity allows you to use the Kermi t pro gra m any time 
you need terminal -like acce ss to anoth er co mpu ter . not 
j ust when you want to tran sfe1· files. 

On ce you have e tab lished co mmunica tion s wi1h th e 
remote co mput er and have start ed up a Ke rm it p ro· 
gram there , you have several op tion s on tran sfe rr ing 
files. Chose n files can be tra nsfer red on e a t a t ime, o r 
in groups whose nam es match a host-spec ific file nam e 
wild card pan ern. You can in itiate tran sfers one at a 
t ime via a Se nd co mm and at one end a nd a Receive 
com mand at th e o th er . For exa m ple, to tr ansfer a file 
nam ed Stuff fro m th e re mote com pu ter to your Am iga. 
sta rtin g from th e po in t where yo u are using you r term i· 
nal emul ato r and th e remote host"s Ker mit is in corn· 
mand mode, you would ent er the co mm and Send Stuff 
10 th e remote Kcrmi t's co mm and interp rete r. It will 
then pr o mp t you to go int o co mmand mode at your 



side , at which Lime you would hiL the specia l cha racte r 
that put s your loca l Ke rmit inLO comm and mode, a nd 
ent e r the loca l co mm and Rece ive Lo have iL rece ive the 
file. Alternatively, you cou ld en ter Rece ive Fred to have 
it rece ive the file and change its loca l name LO Fred at 
the same tim e. Send ing files is don e simi larly: Fi rst type 
in a Receive command to the remo1e Ke1·mit, then di­
rec t your loca l Kermit to send the file. Groups of files 
can be sem or rece ived thi s way using the send ing 
hos t's type of file nam e wildcard spec ification . 

Com mand s always have LO be ent ered to the remote 
Ke1·mit fir st, as you must be in the termin al emulaLOr to 
issue Kermit comma nd s to it, and in Co mmand mode 
to issue command s LO your local Kermit. Th e Kermit 
on each end will wa it for the other to get rea dy to 
tran sfer (with a se ttab le tim eout limit for quittin g in 
case glitches happen ). Based on param e te r settin gs you 
prov ide, the two Kermit p rograms will nego tiate the 
safest way LO tra nsfer data given the restri ctio ns o f the ir 
respec tive hos ts: seve n- or e ight -bits of data , checksum s 
or CRCs for error de tection, the most reaso nable 
packet size (the nu mber of bytes of data LO send in eac h 
chunk ), whethe r the files are tex t or bin ary, a nd othe r 
rest rictions. Once the nego tia tio n is fini shed, the file 
tran sfers beg in , and Kermit will kee p you up to elate on 
how mu ch has bee n sent or rece ived and whethe r er­
ror s have occurred. Error s don ' t cause it LO lose data; 
the rece iver merely asks the send er LO kee p resending 
th e data pa cket until it comes throu gh int act. 

Durin g a tra nsfer you can wait for the operation LO 
compl ete, or int errupt e ith er the tra nsfe r of a single 
file or a whole batch. Thi s is hand y if you make a mi s­
take, or if LOO man y er ror s are ca using slow tr ansferr al 
ove r a ph o ne lin e for which you are being charged by 
the minute. Co mpl etion or int er ru pt ion of 1he tran sfer 
pops you bac k im o comm and mode, ready to do more 
tran sfers, emul ate a te rmin al aga in or use o ther 
commands . 

When you wam to do several tran sfers, you should 
pu t the remote Kermit p rog ra m int o server mode if the 
re mot e Ker mit supp or ts it. It will then sit and wait for 
a seri es of tr ansfer requ es ts. At thi s po im , you ca n issue 
a serie s of Sen d and Ge t comm and s from your local 
Kermit , LO dir ect the remote Kermit to rece ive a file 
with a given name, o r to send one down to )'OU. (Get is 
an active ve rsion of Receive, which req uests the file and 
the n rece ives it in o ne operati on.) To get the remote 
server to ex it serve r mode, enter eit her the com ma nd 
Fini sh or the comm and Bye at your loca l Kermit. 

Fini sh will ca use the remot e Ke rmit to exit server 
mode and wai t for you to issue more com mand s LO it 
from your terminal- emu lati on mode; Bye will cause it 
to exi t and log you off the remote syste m (if the remote 
ope ratin g system allows a program LO log you 
out- some do n't). Kermit also has a captur e-file mecha­
nism useful for recei ving files from a comput er with out 
a Kermit of its own. Th e Log command will save in a 
file every character rece ived between the tim e you e n­
ter Log and the time you give the com mand Close. As 
thi s will includ e wha tever com mand you use on the re· 
mote system to send the text , you'll need to edit the log 
file whe n you' re done. But it work s. ..,... 

Circle 89 on Reader Service card. 
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Circ le 103 on Reader Service card. 

NEW from MicroBotics,lnc. 
Expansion Products! 
2 Megabyte Memory Expansion­
High quality, large memory device with great optional 
multi-function features : battery-backed realtime clock ; 
Motorola math chip socket ; and PARITY CHECKING ! 
Starts with 512K installed for only $495 --builds up to 
one or TWO MEGABYTES ! Powered from the Amiga I 
Fully complies with the Amiga Expansion Standard. 

"Scuzzy" Hard Disks: 20, 72, 117 ! 
The best drive mechanisms combined with exclusive 
MicroBotics interface design gives you true SCSI hard 
drives . 20 megabyte , half-height hard disk comes 
COMPLETE for only $1495 --nothing extra to buy; 
totally compatible ; open SCSI port right on the drive I 

Plug-compatible, Standard 256K: 
Cool running, truly compatible , standard memory 
expansion in heavy duty metal cases. Only $149.95 . 

Ask your Amiga Dealer ! 

I • MicroBotics, Inc. 
• PO Box 855115 , Richar dson , Texas 75085 

Authorized Amiga Deale rs , call : (21 4) 437-5330 

Circ le 80 on Reader Serv ice card. 

GOOD STUFF! 
• f=ree shipping 1 • Disk-of-1he-mon 1h club! 
• f=ree orde r line! • Low -low discoun t prices! 
• Newsle1ter! • Fast friendly se rvice! 
• Mo ney back guarantee 1 • Same day shipping ! 

AMO - Variety Disk-JO lull programs . .............. $10.00ppd 
AM I IQ Builder- 12 programs 10 1est your skill ....... $ 1 l.95ppd 
AM2 - Young Folks 1- 8 programs for youngsters ..... . $ 11.95ppd 
AM4 - S1rategy 1- 8 Challenging puzzles ............. $ 11 .95ppd 
AM6 - Finance I- over 20 financial functions, loans . . ... $ 11.95ppd 
AM7 - Education II- Spelling, Math . Reading & more ... $ 11.95ppd 
AM8 - S1rategy 11- 8 more puzzles 10 solve .... .. . . . .. $ 1 l .95ppd 
AM9 Adventure 1- 4 lull text adve111ures ............ $ 1 l.9 5ppd 
AM 13 Real Es tat e 1- Pr inl ing Amo rt izations, Interest Rate 
Comparisons, Loan Balance, 25 in all ............. . ... $ 14.95ppd 
AMMLS - Super Mailing List - Add, change, delete address & phone 
numbers with 8 ca tegory flags to select on. Prints lists or labels, sort on 
name or zip . ................................... $14.95ppd. 
AMDD Dazzle Draw, your mouse is a brush and the screen a canvas. 
Save/ Load your pictures to disk .... . . . ... . . . .. . . . ... $ 17 .95p pd 
256k 256k Ram Card , just like Commedores but less ... -C ALL-
AMPD - We have over a dozen public domain disks and the list is growing 
quickly, call or write for latest list. Great value, low cost-
each only .... ... ... . .. . ....... . ..... . .... . ..... $9. 95ppd . 
Ca ll ou r FREE Bulletin Board at (517) 628-2943 6 pm -8 am EST 

72 July/August 1986 

300 / 1200 baud, 7,E ,l protoco l. 
COMPUTE R SOLU TIONS 

P.O. BOX 354 
888 S. EIFERT 

MASON. MICHIGAN 48854 
(800 ) 874-9375 ORDERS ONLY 

(5 17) 628-29 43 MI CHI GAN & IN FO 

Kermit does a few beh ind-t he-scene s ma n ip u lat ions 

for you d ur ing file transfer. Wh e n receivi ng a file from 
a system whe re file-nami ng conve n t ions are d ifferent , 
Kermit will modify the received file's name to fit loca l 
restr ictions. It will also att emp t to keep from ove n ni t· 
ing an ex istin g local file when it does this. When the 
received file is a text file , Kermi t will modi fy the end· 
of-lin e seq uen ce on each line to fit local style (on th e 
Am iga, thi s means ende d with newline cha rac ter s). It is 

Bye 
Clos e 
Co nn ec t 
Dir ec to ry 
Exit 
Fini sh 
Get 

Help 
Log 
Quit 
Re ce ive 
Remot e 

Send 
Serve r 
Set 
Show 
Space 
Stati stics 
Take 

Go to CU or run a program 
Te ll a rem o te serve r Kerm it to log you o ff 
T urn o ff Lhe Log file and close it 
Ente r terminal -em u lation mode 
Get a local di rectory listing 
Exit Kermit 
Take 1·emote Kermit out of se rve r mode 
Reques t a file or ba tch o f files from a 

serv er Ker m it 
Get a list of Kerm it comman d s 
Open a log file and turn on logg ing 
Exit Kermit; same as Exit 
Rece ive a file a remot e Kermit is send ing 
Issue a remo te co mm and to a server 

Kermit. Simila r to local commands . 
Subcomman ds include Directory , Delete , 
Space, Help and Run (to run a program ) 

Send a file to a re mo te Kermit 
Ente r se rver mod e 
Set a pa rameter (see Table 2) 
Show the se ttings of the parameters 
Show space left on di sk 
Show various commun ica tions stat istics 
Read Kermit com mand s fro m a file and 

execut e th em 

Table I. Amiga Kermit commands. 

Block-check 
Dela y 

Duplex 
Esca p e-cha r 

File 

Flow-contro l 

Handshake 

Packet-length 
Pad-character 

Padding 
Parity 
Prompt 
Speed 

T ype of e n-or de tect io n 
How lo ng to wait before se nd ing fir st 

pa cket (time to set receive r up ) 
Set full or ha lf duplex for em ulator 
Charac ter used to get ba ck to 

command mode from emulator 
mode 

Se t variou s file parameter s, suc h as 
Text versus Binar y 

T ype of start-sto p communica tion s flow 
co ntrol for full-duplex line s; i.e., 
XO 1fXO FF 

Comm un icat ions turn-around chara cte r 
fo r ha lf-duplex lines 

S ize of each data pa cket 
Padding characte r for sho rt packe ts if 

padd ing is used 
Pad-out-the-packet flag 
Even/od d/none par ity 
Change the Kermit promp t 
Baud rate 

Table 2. Settable paramete,·s. 



thu s imp orta nt to tell Kermit when a file is a binar y file 
so it will not auempt to do thi s. 

Many Kerm its. includin g Am iga Kermit. includ e a 
'' host" o f other co mm and s bes ides file-transfer Fune· 
Lions. Some are des igne d 10 set parameters for th e 
o th er two modes, so me are for operat ions on your local 
com pu ter , and so me ar e useful for exec utin g com· 
mand s on a remo te co mput e r runnin g Kermit in se rve1· 
mode. Th e Kermit co mmand im erp 1·eter has bui lt-in 
help fu nct ion s that will list all availab le com mand s, an d 
for each co mmand the parameters iL requi res, so I 
won't go into ex haustive detail here. A list for Am iga 
Kermit is incl uded in Tab les I and 2. 

In my ne xt co lumn , I'll be de scr ibiRg som e publ ic do· 
ma in pro grams th at pr oduce beaut iful Am iga grap hi cs 
based on idea s set forth by Beno it Mandelbrot: Frac tal 
geo me tr y and th e Mand elbrot se t. On e o f th e proE,'l·ams 
p ro du ces a frac tal land scap e; th e o ther d isplays the 
Mand elbrot com plex numb er se t in full color. Both are 
co urt esy o f so me fin e folks on USENET. Sec you 
th en .• 

Address all author corres/Jo11de11ce to David 1: 1vlcC/el/an, 104 
Chevron Circle, Ca,)~ NC 275 11. 

Sources : 
DaCru z, Fr ank and Bill Catching s, " Ke rm it: A File· 
Tran sfer Proto co l for Un iver sities'' (a two·pan art icle ), 
Byte, vol. 9, nos. 6 and 7, .Jun e and.Jul y 1984. 

Da Cru z, Fra nk, The Kermit File Transfer Protocol (to be 
pu blished th is yea r by Digital Pr ess). 

Circ le 126 on Reader Service card. 

AMT: A Well -Docu men te d Amorti zat ion Prog ram. Calcul at es t ota l 
Int erest , to ta l pr incipal and tota l payments . comp ute ball oon 
payments and negat iv e amo rt izat ions. "AMT Is a mu st and could 
be an Invaluable too l to real estate broke rs, loan o ffi cers and 
Ind ividuals w ho w ould ll ke to Keep det ail ed t rack of loans and 
Investme nt do llars." 

THE OTHER 
GUY 'S 
55 N. MAIN 
PO BOX H 
LOGAN, UT 84321 
(801 ) 753·7 620 
ADD $3.00 FOR SHIPPING & HANDLING 

AMT $39 .99 

EDUCATIONAL PRODUCTS : 
thru grade 6 
Great st ates USA $39 .99 
SPELL-man rspellln g> $39.99 
ADD-man rmat h addi t ion> $39.99 • : VISA I 

CALL TOLL FREE 1·800 -942 -940 2 C.0 .D. ADD $5.00 

Circle 172 on Reader Service ca rd. 

"C" 
SPOKEN HERE 

Prog rammer s hov e enoug h to do. wit ho ut re­
inve nt ing the wh ee l. No w, th ere's a b rea kthr ough 
des igned exclusively for "(" Lang uag e applications, 
and it 's availabl e for IMMEDIATE DELIVERY. You do n't 
hove to writ e the code. so you SAVE TIME in program 

deve lopment and testing. Syste m utilit ies included. 
It's the Key to "C' 

• Full Documentation • Linker Library File 
• Source Code 

Just $19.95. check or money orde r. 
including tax. hand ling. a nd postage 

t11Jt 
DATA RESEARCH PROCESSING, INC. 

5121 Audrey Dr. 
Huntingto n Beach, CA 92649 

Phone: (714) 840-7186 

THE EXPLORER 
A debug mo nitor for 

the AMIGA 
THE EXPLORER is a learning tool 
for new AMIGA owners and a debug 
tool for the program developer. THE 
EXPLORER is a machine language 
monitor similar to the ones you have 
used on 8-b1t machines. but it has 
some design enhancements that 
make it more useful. Featu res: 
display memory and files in Hex and 
ASCII, memory modify, search, 
move. fill, display and change reg­
isters. disass embly trace. load 
programs, disassemb le to disk. 
Output to printer or disk fi le. 
Powerful commands: loops. text 
display, real -t ime RAM view. & 
more! 
The EXPLORER doesn't force you 
to enter long commands to perform 
a function. The command set is 
compact and efficient. You can 
execute your commands within 
loops. creating live displays of RAM 
or registe rs while you test your 
program. You can control the dis­
play format too, and even display 
inform ative messages. No need to 
spend ten minut es typing tha t 
special data stru ctu re into memory 
every time you debug. Just write a 
new command t o do it for you. After 
all, what are compute rs for? When 
you want to save the contents of 
RAM or a series of trace steps for 
future examination, just send t hem 
to the printer. or better yet, send 
t hem to a disk file! 
PRICE: $49.95 plu s $3 shipping 
and handling. 

NEW!-EXPERT 
SYSTEM KIT 

We supply the EXPERT SYSTEM 
driver along with a sample knowl­
edge base. Complete instru ctio ns 
guide you to cr eat ing your own 
applicati on. Experiment with ar ti fi­
cial intelligence! Program analyzes 
your data and learns to draw the 
correc t conclusions. Think of the 
application s! Diagnose circuit s. 
plant and animal diseases. Predict 
events based on pas t perfor­
mance- weat her, st ock marke t, 
sports. Build the ultimate science 
project ! We will be supporting this 
kit wit h a newslett er so you can 
share knowledge base s and 
techniques. 
PRICE: $69 .95 plu s $3 shipping 
and handling. 
COD add $4. Visa/ MC order s 
call (6 12) 871 -62 83 . Money 
ord ers or check s to: 

Interactive Analyt ic Node 
2345 W. Medicine Lake Dr. 

M inneapolis. MN 55441 
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Circle 42 on Reader Service card . 

/IIINFOf'v1/NOER 

Wta:e:1/tUUI.. 

UNLEASH THE AWESOME POWER OF THE AMIGA! 
The PAI. is a turnkey expansion ch,L'iSis that provides the most powerful and co,t effectil'e hardware 

grcl\\1h p:tth li>r l'Our A.\IIGA. 
Feawre~. 
• High ,peed direct :\.mig:i D:-LA comroller and hard di k 
• Fil'e 0:-1,\ expansion slms 
• I 1 ,\leg Ram \\"ith Clock/Calend:tr 
• lhm1 for multiple storage/retriev:11 devices 
• Fits corneniently on top of your Amiga 
• !00°., compatible 11·ith current and frnure Amig;L, 
• l to 8 megalme ram card options 
• Optional pa,~ through bus connector for further expansion 
• Optional protm1-ping c:1rd 
• Futtire pmdum currently under developmem 

CAIJ. TODAY A.1\;0 LINLEA..<;11 TI IE FL'ln' OF YOL'R A.~!IGA. 

THE ELECTRONIC LIBRARY AT YOUR FINGERTIPS 
1:--:FO.\ll:'-IOER is an intelligem information resource that provides the user with inst:111taneous access to 

reference information stored within the Amig:1 personal computer. 
• Fully suppons multi-t:L'iking 
• Fast access by menu or outline 
• Te:-.t Gtpabilities include: Justifirnion. \X'ord \,'Dp, :-1uhiple clmactcr fonts/styles 
• lnform:ttion content completely u. er definable 
• Suppom wmbination of TEXT and I FF GRAP! IICS 
• Progr:1111111:ttic inrerface for comext sensitil'e help 
• \ arr:ttion and priming of information 
• Expand and shrink topics 

1:--:FO~ll\OER 1l'ill rel'olutionize the 11·ay 1\'e access rexmal and graphical information. Stop searching 
and STAlff using the information around you. Get I. Fm llNDER todav from 13Yll: by BYl'E. 

THE WORD PROCESSOR AND FORM LETTER GENERATOR 
WRITE I IA:--10 is a general word proce or and form leuer gener:uor that gil'es you the most features 

for your dollars. Oel'eloped to meet the special needs of small business, WRITE I IA Dis easy to learn and 
e:1sy to u,t•. 

\\ 'RITE I IA:'-JD challenges you to compare the following features dollar-for-dollar, feature-for-femurc to 
those of rnher 11·ord processors on the market roda,·. 
• bt en,i,·e on-line HELP serYice • Re1·ie11· and merges files while you edit 
• Form kner generator • M01·e blocks of text and figures of any size 
• POll'erful editing capabilities • Prol'ides word wrap, bolding and underlining 
• Formats documents while you edit 

\l ake \\"RITE l l.\ND the t0ol thar mo,·es vour l)LL~iness inro the producri,·e 11·orld of electronic word 
proces ·ing. 

Sugge. ted Retail Price: '50.00 

THE TOTALLY INTEGRATED ACCOUNTING SYSTEM 
Fl:-JA;,CIAI. PLL'S is the affordable 11·ay ro put your busine s at your fingertips. FINANC!AI.. PLUS is the 

complete accounting solution 1Yith fil·e ysrems in one: 
• Gener:,! I.edger • Payroll 
• Acrnunt~ Parnble • Word Proce sor 
• Accounts Receil'able 

Fl:\A1\;( IAL PI.US is adaptable. You customize each companv according to its size and bookkeeping needs. 
An easy-to-read. easy-to-learn u ers guide pro,·ides comprehensive instructions for ening up your 0 11·11 

booh. Plain-English menus are the sy rem "roadmaps" for both the novice and for the more experienced. 
l.lectu'ie FI :--:A. \ CIAL PLUS i~ a totally integrated accounting system, no longer must you purchase individual 

packages, store entries on separate diskettes. or run confusing transfer programs tO obtain complete 
integration. 

Suggested Retail Price: S295.00 

3736 Bee Cave Road, Suite 3 
Austin, TX 78746 • (512) 328-2985 



VIP Professional ™ 
Circle 27 on Reader Service ca rd . 

Finally - A Business Program that Brings 
Lotus 1-2-3® Functionality to Your Amiga TM! 

VIP Profe ssional is a state-of -the -art, integrated 
spreadsheet program which brings together a spread­
sheet, a database and graphing capabilities. Model ed 
after the powerful and best-selling Lotus 1-2-3® pro­
gram which dominates the business world, Profe ssional 
will help you do your: 

Home Budget 
Loan Schedules 
Planning for: 

Retirement 
Investments 
Insurance 

Accounting 
Inventory 
Payroll 
Bus,iness Plan 
Check Ledger 
Bookkeeping 

Worksheet Magic 

Accounts Payable 
Accounts Recievable 
Order Database 
Sales Database 
Business Graphics 
Engineering Problems 

Nothing is left out of the workings of the worksheet. Ranges of 
cells can be named for convenience; column widths are variable; 
the screen can be split into two windows; titles can be frozen; 
contents of cells may be copied or moved; the worksheet may be 
altered as a whole or only partially; the list goes on and on. 
Perhaps most important, Professional can use and save Lotus 1-2-3 
files for transfer between computers. 

The worksheet includes over 45 special functions to simplify 
commonly used formulas, including powerful financial functions 
for the internal rate of return, present value, and future value. Of 
course Professional also has all mathematical, trigonometric, table, 
conditional and logical functions. 

Database Power 

The built-in database can handle up to 8192 records, with a 
possibility of up to 256 fields. The records can be searched, sorted 
and analyzed to find your best salesperson or your rarest stamp. 
Sorts can be done using multiple criteria, in ascending and 
descending order. And database functions can be used to do up to 
seven different kinds of statistical analyses of your database. 

Graphs 

The graphing capabilities of Professional are astounding. Not 
only are there six completely different types of graphs available, 
there are tens of ways to manipulate the data, titles, grids, colors, 
legends, keys, and scaling of the size of the graph. 

Macros 

Professional also includes sophisticated macro programming 
commands. With several special macro commands, the user can 
actually program Professional to be dedicated to a specific task 
such as accounting. 

Just Minutes to Learn 

Professional is as easy to use as it is powerful. It comes with a 
user-sensitive tutorial for the newcomer. And help is built right 
into the program. With the handy tutorial, you will be able to 
create professional worksheets in just minutes. 

If 

Al : •• · II ID1i 

lloustl'lol d l uagr t for 1,as 
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Inte grated Spreadsheet Power 

Five Vear Stock Portfolio Analysis 

m -,-------------=--, 

m 
m 
$15 

m 
$5 

~ $8 
II 1981 1982 1983 1984 1985 

Yearly Breakdown 

Easy -to -Use Graphs 

• Stocks 

!!9 CD's 

CJ Expenses 

T he Po we r of 1-2-3® for only 

$199.95 
your loca l 

Order 
dea ler 

direct ly 
is out 
from 

of stock, 
us . 

Send your chec k or money o rder to the address below, to gether 
with S3 for shipp ing and han dling . Californ ia res idents ad d 6% 
sales tax. COD "s an d purchase orde rs WILL NOT be accepted . 
Persona l checks will be held for three weeks to clea r. All prices 
are subje ct to change without notice. 

, 

-: 

132 Aero Camino 
Santa Barbara 
Californ ia 93 117 

(805) 968-9567 
SYSTE:\1 REQUIREME.i' i'J'S: Amiga with 512K; One disk dri ve; Monochr ome or color 
monitor; Works with printers supported by the Workbe nch. 

~~~:b'~~~: &~~~p•!r;[ ~:J~~~0f: ~r~~tf,~~~in~~-~~~~~f i:!3m~~t;.:cgd~. Inc. 
Copyri!lhl O t986 by VlPTc<lux>lo&ict Corpor , • oo 



Music Products for the Amiga 

Many companies are taking 
advantag e of the Amiga 's built­
in musi c capabilities with 
software and hardware products 
that let you create and play 
music on your A miga. These 
availability dates are the best 
estimates of the manufac turers 
and are subject to change. 

Software 
Deluxe Music Contru ction Set 
Electronic A rts (pri ce no t avai lab le) 

Delux e Music Co nstr uct ion Set is de· 
signed to be a profess io nal mus ic-scoring 
pro gram. It p roYide the too l nee ded 10 
create acc ur ate p rim ed sco re usab le in any 
profess iona l situa tion . Th e DMCS mu ice d­
iw r lets you e mer no tes fro m a pa le tte of 
mu sical symbols or by co nstru ctin g chords 
on a gra phi cs keyboa rd at the bouo m of 
the screen. You can choose LO pr im your 
scores 10 the screen or LO the pri rne1·. 

Becau se it run s on the Amiga. Delu xe 
Music Co nstru ctio n Set ca n pla y the sco res 
you enter. In fact, it ca n pla y u p to 36 notes 
simul tan eo usly, with four notes p layed 
th ro ugh the Am iga·s int ern al sound syste m 
and 32 pl ayed th ro ugh a pro perly equ ipped 
MIDI syste m. Delu xe Music Co nstruction 
Set ma y eve n allow you to ent er no tes in to 
the editor with a MIDI-com patib le dev ice, 
but thi s fea LUre hadn' t been fina lized al 
p ress time. Availab le Summer 1986. 

In stant Musi c 
Electronic A rts (pri ce no t a,·ailab le) 

Insta n t Music lets you jam with your 
Amiga. It plays thr ee part s of a four-part 
score, le uin g you p lay the fourth pan with 
your mouse . You can imp rov ise to your 
heart' s desir e, and eve n if you' re no t a 
tr ained mu sician, you' ll always be in key 
and at th e r ight temp o- Inslanl Music is 
very forg iving. 

In stalll Music can p lay each part with the 
same or di ffere nt in strum ental timbres, in· 
elud ing gu ita r, bass. drum s, sax, flut e and vio­
lin. You can also create your own sco res with 

76 julJIAugust 1986 

the pr ogra m. ln stanL l\l usic doesn' t use stan· 
dard musical notation, but you can save 
score s from the p rogram an d print them 
with Delu xe Mu ic Co nstru ctio n Set, also 
from Electron ic An . Availabl e Summe r 
1986 . 

Musi craft 
Commodore (S99.95) 

Musicra fl is a simp le com pos ition and 
playback p rog ram. It feat u res a 1101e ed ito r, 
a syn thes izer and a keyboa1·d . Th e note cdi · 
to r lets you wr ite, sto re and pla y back musi· 
cal comp os itions. The keyboa rd featu re lets 
you use your Ami ga keyboa rd as a musica l 
keyboa rd. T he syn thes izer leis you con tro l 
and mo dify the so un ds pro d uced by the 
keyboa rd an d the edit o r. Musicrafl does n't 
p rov ide a sequencer for MIDI dev ices . 
A,·aila b le Summe r 1986. 

The Music Studio 
Act ivision (S59.95) 

The Ylusic Swd io is a music compos itio n 
and comrol p rogr am. It gives you grea t 
flexibil ity in compos ing an d ed it ing your 
mu sical crea tions, in add itio n lo lett ing you 
p lay them with your Amiga or an exte rn al 
synthes izer under MIDI comrol. In fact, Mu· 
sic Studi o can control up to 15 sep arat e 
chann els at the same time. Music Studi o 
also lets you pri n t out sco res and add up to 
three verses o f lyrics to your compos it ions. 

With Music Studio you ca n create sound 
effects and new instru me nts and modify the 
buil t-in ones. The prog ra m comes with a 
numb er of comp os itions on d isk that you 
can pl ay and modi fy. Fin ally, the program 
comes with a "pa imb ox" - a 1ool 1ha1 lets you 
hea r what you're com posing while you're 
comp osing it. Co mposit ions crea ted with the 
paintb ox can be transfen ed to the mus ic edi · 
to r for d isp lay a nd pr intin g in standa rd mu· 
sical no ta tion . Available May 1986 . 

Pitchrider 
IVL Technologies ($249) 

On e of the adva nt ages of co mput ers in 
educa tion is that comput ers app ear LO be 
possesse d with infini te pa t ience . Wit h Pitch· 
r ide1·, tha t pa tien ce is bro ught LO the fie ld 
of mu sic in stru ction . 

Pit chr ider synthesizes notes p layed by a 
stud elll (and inpu t th ro ugh a microp hone 
that comes with the sof tware or via YIIDI) 
and di splays the sco re on the Amiga's screen . 

Studen t can see when they a rc p laying the 
corr ect note a nd whe n they are mak ing a 
mistake. Pi tch r ider is an end lessly patie nt 
music tu tor . Available Su mmer 1986 . 

QR S Music Rolls 
Micro W ($19.95 eac h) 

QRS ~1usic Rolls conta in six d igi tized 
so ngs per d isk. The mate rial ranges from 
Gers hwin 10 Madonna . Each d isk contains 
soft ware 10 play the so ngs on M !DI devices. 
Micro W is planni ng LO in trod uce softw are 
to play the songs with the Ami ga's native 
sound har dware late r in the year . Available 
May 1986 (depe nde nt upon the ava ilab ility 
o f Co mm odore's MIDI in te rface). 

SoundS cape 
Mi metics (SI 49) 

Unlike Deluxe Music Construct ion Set. 
Mus ic Studio and Mus icrafl, Sou ndSc ape is 
not a note ed ito r. It is the bas ic modul e of 
Mime tics' professiona l, ~II DI-or ient ed music 
system for the Am iga. SoundScape feaLUres 
Mime tics' mu sic o peratin g system and in· 
elud es a powe rfu l scq uen<;cr and MIDI-eve nt 
ed itor. Sou nd scap e can seque nce as many 
M!Dl ·comro lled trac ks as you can fit inw 
your Amiga's memory, and ii has the cap abi l· 
ity o f massag ing the MIDI in form ation so 
you can gel exact ly the results you want. 

So undSca pc is an ope n, expa nd able sys· 
Lem. It can input com posi tions fro m a ny of 
1.he Am iga no te ed iw rs that use IFF files. 
Futu re modul es will cover car trai n ing and 
mu sic the ory . Mime tics is also plan ning LO 
pro du ce a LOOI box for the SoundSca pe sys· 
tern LO allow deve lope rs and users LO create 
their own Sou ndScapc mod ules. Availab le 
May 1986. 

Hardware 
Futur eSound 
App lied Visio11s (S 195) 

The Fu tur eSo und digita l sound reco rde r 
con ne cts 10 the Amiga para llel po rt but 
sup plies a connector for your pr int er. You 
ca n samp le at rates up to 28,000 8-b it sam· 
p ies per seco nd. T he software a lso support s 
var iab le playback speeds and allows you to 
p lay back up LO four prev iously recor ded 
samples al once. The system includes a mi· 
crop hone, microp hone jac k an d conn ect ing 
cables. Availab le Spring 1986 . 



MIDI Inte r face 
Mim etics; Mi cro W ($50) 

Th e Amiga·MIDI in ter face is being pr o­
du ced by Co mm od ore and sold thr ough 
thir d-pa rt y hardwa re and software vendo rs. 
The compa nies will e ither sell the int erfa ce 
sepa rately or bundl e it with thei1· own pro d· 
ucts. At press time , Mime tics an d Micro W 
were pla nn ing to market the Amiga·MIDI 
int erface. Ava ilable May 1986. 

Mimetics Sampler 
Mimeti cs ($ 100) 

Thi s sa mpler allows you to take stereo in· 
pu t from an y aud io de vice (includ ing com­
pact-di sc pl ayers) and recor d it with great 
fide lity. Although designed to fit easily in to 
a SoundSca pe-based music system , the Mi· 
met ics Samp ler can be used as an inde· 
pendent device. It comes with its own 
record ing and pla yback sof tware. Availab le 
May 1986. 

Sound Digitizer 
Hippopot amus Softwar e (Sl 99 .95) 

A comp lete ha rdware and software pack· 
age with eve rythi ng you nee d to samp le, 
modif y and pl ay back ana log so unds. Fea ­
tu re s adjustable samp le and playback rates 
and a real-time gra ph ic osci llosco pe. Avail· 
ab le Summ er 1986. 

Ster eo Sound Digi tizer 
The Mi cro Forge (S344.95) 

With bo th lin e-level and speaker -leve l in · 
pu ts, this stereo d igitizer is a versati le pi ece 
of equip ment. The software allows you to 
record at ra tes from 8,000 to 18.000 sam ples 
pe r seco nd. Playback rate s can be var ied to 
pro duce un ique sounds. You ca n also edi t 
samp les and save the m to di sk. If you have 
to con serve mem ory, you can also sample 
in mono. 

To int erfa ce the har dware, you nee d e i· 
ther the Sin gle Slot Adapt er or the Seven 
Slo t Expansion Box, both availab le from 
Th e Micro Forge . Th e Stereo Digitizer in· 
elud es the source code o f the p layback soft· 
ware and a pro grammer's model o f the 
reco rding softwar e. Availab le in Apri l 1986. 

' 
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Musicraft's comfJosition screen. 

Manufacturers 

Activ ision 
235 0 Bayshore Fro ntage Road 
Mount ain View, CA 9404 3 
4 15/960-04 1 0 

App lied Visions 
15 Oak Ridge Road 
Medford , MA 02 155 
6 17 /4 88-3602 

Commodor e Busi11ess Ma chi11es Inc. 
1200 Wilso n Dr ive 
West Chester, PA 19380 
2 15/43 1-9100 

Electroni c Art s 
PO Box 7530 
San Mateo, CA 9440 3 
800/245-4525 (in CA, 800/56 2-1 112) 

Hipp opota m us Softwa re 
985 University Avenue , Suit e # 12 
Los Gatos, CA 95030 
408/395·3190 

IVL Tech11ologies Ltd . 
#3-33 I 8 Oa k Street 
Victo ri a, BC V8X 1 R2 
604/38 3-4320 

The Mi cro Forge 
477 1 Coo l Spr ings Roa d 
Winston , GA 30 187 
404/94 9-569 8 

M icro W 
13428 Route 23 
Butler, ~ 07405 
201 /838-5606 

Mimetics /11c. 
PO Box 60238, Station A 
Palo Alto , CA 9430 6 
408/74 1-0 117 

Note: In Feb ru ary, /\miga World lea rn ed that 
Che rry Lane Tech nolog ies had bee n shut 
down by its pa rent comp any. The fate o f 
the Cher ry Lane music p rod ucts for th e 
Amiga- Co ncertcraft (aka Ha rmon y), Tex­
tu re a nd Scorewri ter- was unknow n as we 
went to p ress.• 
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Digital Canvas 
I \ .. . ., . ....._______ .... · 

"Light11i11g '' by Cregjolm so11 

78 July/Augus t 1986 

Digital Canvas 's current exhibit features 
the work of Greg Johnson and Avril 
Harrison, graphic artist collaborators 
currently doing work for Electronic Arts . 
All the pictures were created with De­
luxe Paint in low resolution. 

Avril Harrison , a native of Cumberna ud , Sco tlan d , re· 
ce ived her formal art tr ain ing at the Glasgow Schoo l of 
Art . After com in g to Amer ica a liul e ove r one year ago, 
she got a job at Island Graph ics, havin g been intro· 
duced to comp ute1· graphi cs by Greg . Avril, tho ugh for· 
me rly "ant i-co mput ers ," app aren tly, j udgin g by the 
qualit y o f thi s work , has bee n won over by th e Amiga. 

Greg J ohn son , a self.taught arti st, ha s a deg ree in Bio· 
Lin gu istics. Greg became involved with co mputer 
b'Taphic s first at Island Graphics and then at Binary Sys· 
tem s wher e he worked for a few years on a space-ex plo· 
ration game ca lled Starfli ght. (Starflig h t should be 
relea sed for the Amig a by Elect roni c Arts in late '86 or 
ea rly '87.) Team effo rt ha s res ult ed in Greg learn in g a 
lot abou t art from Avril, and Avril learn in g a lot abo u t 
compu ters and paint pr ogra ms from Greg. Sin ce the 
bru sh (o r in thi s case, the mouse) is on ly as powerful as 
the hand that hold s it, Greg says, ·· . . .I think I got the 
beuer end of th e deal!' ' • 

Special Note: Anyone sub m ittin g artwork to be con· 
iclered for exib it in Digita l Canva s sho uld send th e art · 

work on a d isk a nd prop erly packaged to: 

AmigaWorld 
80 Pin e St. 
Peterborough , NH 03458 
Att11: Art Director 

Please in clud e brief biographica l inform ation , relev ant 
detai ls about acces s to th e pi cltl res and any inform at ion 
regarding spe cial product s o r pr oced ur es used in creat · 
in g the artwork . Please do not submit disks with less than 
eight fi nished pictures. 



"Cottage" by Avril Har rison 

AmigaWorld 79 



0 A L c A v A s 

"Hag' ' by rluril Hani son "Castle" by Greg Johnson 

"Waif " by Avril Harrison 

80 J 11l)l.A.11gust /986 



D G T A L c A N v A s 

"Gorilla" by Greg Johnson 

A miga World 8 I 



''Sea '' by Avril Harrison "Salum" by Cregj olmson 
"Atlantis" by Cregjoh11so11 
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in on easy and timely man s Fi~ you to c reate a 
t wi ll ~st fit your parttculo~ Y< -<:0n nd and print lnlormollo 

bel s, chi=tnt records, inYentory lists or p~ase orders, lnstontty l It's powe 

you r o disk Illes • 3500 Records 

lea turi make H on asset In any qppllcotlon . 

inlorm Ion of any category • Amount 
9111 mo ili g labe ls 

AcU o record , i[lsert a record , c 
record or de le e 
Print out as 
selec ted list 

A REPORT 
ne o the series ol lnt~roled packages that allows you to create custom reports and 
1oilin9 tobels from your 'A-file(' data Illes. Its versatile lormotting capabilities and ease ol 
;e cc n give yo ur reports that professional look . 
:ATURES: 

Soil reports based upon any field In the • Ca lculate totals on numeric fields In 
file your file 
Cmote custom report headings • Formotthe ou tput so custom forms con 
Do page numbering of reports be used 
emote column-type or multiple line • Prints report to the screen or the printer 
re~ orts • Print-out lull or partial records . 

49.95 MegaSoft 
LTD 

ecmlnal progrgm for the Amigo . This pack age is guaranteed not to 
ose~ l 38400. Baud options Include . 
• " ON" allows the lncomin data lo be spoken thru the speaker of the AMEGA. 
• " RINT ON" allows dat a to be ~nled as It's comi ng OYet the line 
• Yclu mav also change the parameters whlle on line 
• Plotocols Include (x·modem text, x-modem b•norv VT·1 Oll) 
• Also many other features no t found In other more expe nsive terminal pac kages . 

4995 MegaSoft 
LTD 

A COPIER 
This Is the lllst full feotunld nibbler of Hs kind . No para meters o re required, ma king II 
automollc a nd simple to use. This ultra smart nibbler will copy some of the toughest 
schemes known . No special keys required. Just put In source a nd go. Will wor1c with one or 
two drives and most copies are done within o minute! 

3995 MegaSoft 
LTD 

Tired or swapping? 

A DISK· 
This Is o "2-dr!Ye" emulator for your Amigo . computer that lets you load and run programs 
without continually "swapping" your WOlkbench disk In ond out . H Is Intended for those 
using on Amigo with o slngfe drive who are tired of constantly changing lrom your 
program disk to a WOl1cbencfi disk In to run a program . 

Your "A Disk" ls a system disk that reconllgures your system to fool ii Into thinking tha t you 
have two drives on your system; one drive for your workbench and one drive for your 
program disk. 

Circle 17 on Reader Service card. 

2995 
P.O. Box 1080 • Bat tle Ground. Washington 98604 
1-800 -541·1541 
Canad ian/Fore ign Orders Call 
(206) 687 ·5205 
Include 1300 Sh1pp;ng & Handling. 



Compiled by Bob Ryan 

Getting Down to l 
Business 

MaxiSoft has announ ced th e release of 
MaxiPlan for the Amig a. Max iPlan is a pow· 
erful spr ea dsheet progi ·am designe d to take 
advant age of the spec ial fea tur es of the 
Amiga . Max iPla n featur es a huge spr ea d­
sheet (5 12 x 16,384 cells) that inco rp orat es 
databa se and gra phics a la Lo tus 1 ·2·3. T he 
Max iPlan spr ea dshee t is uniqu e. You can 
crea te four- or eight -color spre adshee ts, us­
ing co lors to highlight cells o r ra nges o f 
cells. Each ce ll ca n have a cell no te-a re­
mark about the conte n ts of a cell tha t can 
be di splayed on the scree n or passed thro ugh 
the Ami ga's speec h synth es izer. You ca n 
eve n have the spr eadshee t echo the con­
tents of each cell as you enter data : Max i­
Plan is a talking spr eadsheet. 

You ca n crea te ba 1·, lin e, pi e a nd a rea 
chart s with MaxiPl an's chartin g modul e. 
Th e chart s ar e link ed dynamic ally with the 
spr eadshee t- chang e the spr eadsh ee t and 
you change the chart . Th e sp rea dshee t al­
lows you LO have four sizable wind ows open 
at one tim e. Max iP Jan is des igned to access 
all the memory in your mac hin e. Its sparse 
memory alloca tion str etches the ava ilable 
me mory by assign ing memory onl y to those 
cells that are in use. 

MaxiSo ft has a lso re-release d Max iCo mm 
and Max iDesk, makin g bo tJ1 of them com­
pletely co mp atib le with Ami gaDOS 1.1. 
Max iSoft has also introdu ced an int eres tin g 
copy -detere nce sche me. For an extr a $10, 
Max iSo fl will make you a personalized copy 
of o ne o f its p rogra ms. The co py will be un ­
pro tec ted, so you ca n back it up o r move it 
to a hard di sk, but the copy will conta in 
your Master Card or Visa numb er, to de ter 
you from di stributin g copies o f the pro­
gram to o thers. In for matio n on unprot ected 
copi es is ava ilable in all Max iSof t packages. 

Max iPlan, MaxiComm and Max iDesk list 
for $ 149.95, $50 and $70 respectively. They are 
distribut ed by Electronic Arts. For more infor­
mation, con tact Max iSoft at 28 17 Sloa t Road , 
Pebb le Beac h, CA 93953. 408/625-4104. 

If you need a co mp lete acco untin g syste m 
for your small bu siness, check out Financial 
Plus , a software package rece ntly ann oun ced 
by Byte by Byte Co rpo rati on. Fin ancial Plus 
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includ es the following mod ules: general 
ledger, account s payable , accounts recei v­
able and payroll. It even include s a word 
pro cesso r. Each of the acco untin g modul es 
is linked , and you ca n elect to use as many 
or as few of the mod ules as you nee d. 

Fin ancial Plu s was developed by Equ a l 
Plu s, In c. It reta ils for $295. For more in for­
mation, contact Byte by Byte Co rp. , 3736 
Bee Cave Roa d , Suit e 3, Austin , TX 7874 6. 
512/328-BYTE. 

Son of Financial Plus 
Byte by Byte Co rp. has also release d a 

word processo r for the Ami ga called The 
Write Hand ($50). It is the word processo r 
modul e o f the Finan cial Plu s pac kage. Th e 
Writ e H and is a general -purpo se word pro­
cessor alo ng the lin es of PFS:Writ e. Co ntact 
Byte by Byte Co rp (see addr ess above) for 
more inform ation . 

Office Supplies 
Brown Wagh Publi shin g has re lease d two 

Amiga pro du cts from Micro-Syste ms Soft­
ware: Analyz e!, a sp rea dshee t, and Scribble , 
a powerful word processo r. Analyze! 
($99.95) le ts you create spr eadsheets con · 
ta inin g over two milli on cells, has 40 buil t­
in fun ctions a nd makes use of pull -down 
me nu s and the Amiga's fun ction keys. Scrib · 
b le's num e rou s fea tur es includ e mul tiple 
wind ows and pull -dow n menu s, mailm erg · 
ing and spellch eckin g; it will hold two docu· 
ment s in me mory simult aneo usly. Scr ibbl e 
is also $99.95. 

Brown Wagh is also the pu blisher o f Mi· 
cm -Systems ot her Ami ga pro du cts, OnLin e! 
and BBS-PC. O nLin e! is a powerful te lecom ­
muni cati ons terminal package; BBS-PC is a 
bull e tin boa rd syste m for the Amiga. For 
furth er in form ation about Analyze!, Scrib · 
ble, O nlin e! a nd BBS-PC, contact Bro wn 
Wagh Publi shin g, 100 Vero na Cour t, Los 
Gatos, CA 95030. 800/45 1-0900 (in CA, 
408/395 -3838). 

Just Your Type 
If you' re tir ed of hunt 'n ' peck, Scarbor­

ough Systems has a progra m for you­
Mast erTyp e for tJ1e Amiga. MasterType is a 
game that teac hes you touch typin g. It in-

elud es finger pos itionin g chart s so you al­
ways kn ow where your ha nd s should be on 
the keyboard . Th e Amig a vers ion of this 
bes t-sellin g p rog ra m incl ud es lessons on the 
num eri c keypad and a no tJ1er on comm on 
p rogi·a mmin g term s. 

MasterTy pe for the Amiga g ives you bet· 
ter contr ol over the challe nge of the game . 
It also lets you repla y par ts of lesso ns in· 
stead of hav ing to rep lay en tir e lesso ns. 
MasterT ype's list pri ce is $39.95 . For more 
in form ation, con tac t Scarb oro ugh Systems 
In c., 55 S. Broa dway, Ta rry tow n, NY 10591. 
914/332-4545. 

Fortran Lives! 
A long tim e ago, in a comput e r far , far 

away ... somebody came up with Fortra n. 
Short for formul a tr ansla to r, Fortr an is a 
lan guage tha t exc els in con ve rtin g scientifi c 
and matha mat ica l formula s in to in stru c· 
tions that a co mput er ca n und erstand . With 
its in trod uctio n ove r 25 years ago, Fort ra n 
beca me a favorit e of scie nti sts and engi­
nee rs. Having survived onslaught s from 
APL, Pasca l a nd C, Fortra n is still a popul ar 
language for techni cal app lications. And 
now, you can buy a Fortr an co mpil er for 
your Ami ga. 

AJS Fortran 77 is a full im pleme ntation of 
the ANS I Fortr an 77 standa rd . Th e compil ­
er is writt en in asse mbly language and will 
com pil e mos t pr ograms downloaded fro m 
ma inframes with ou t modifi cation. The A/S 
Fortr an 77 package fea tu res a symbolic de· 
bugger, link er, libra ry manager and supp ort 
for com plex num be rs. Also includ ed are 
IEEE single- and doubl e-precisio n noatin g­
po int matJ1ematics, a nd VAX and 8X exte n­
sions. Pro gra ms ca n take advanta ge of as 
much memory as you ca n han g o n the side 
o f you1· Amiga. 

Abso ft is the p ro du cer o f MIS Fortran 77 
for the Maci ntosh, a nd it claim s a great deal 
of cod e comp a tib ility between the A/S and 
MIS vers ions. Abso ft pl ans LO up gra de the 
A/S For tra n 77 package in the near futur e 
to take advan tage of thir d-pa rt y 68020/ 
6888 1 boa rd s. For more in for mation, con· 
tact Absoft Co rp., 4268 N. Woo dwar d, Roya l 
Oak , Ml 48072. 3 13/549-7 111. .... 
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Put your Amiga to work 

DAT AMAT 
A powerful Database Manager. Add 
capabilities as you need without reentry of data. 

_/ _/ + $ 145* 
F<------------------------------------------------------------r 

Series 300 

Anai ysis of sto red da ta for fo recas ting , budgeting , utili zing full comp lement of 
stati stical function s - stepwi se multipl e regression , T-t es t on data or 
transformation s of sam e ... with sca tt er plot and bar chart outputs . 

RDBMS with decision support system / + $225* 
1--~~--~~~~~~~~~~~~~~~~~~~~~~~~~~-r 

Series 200 
Complete billin g syste m / acco unting - Church Management , Time and 
Attendance , Medical Office Automation , Perso nn el/ Payro ll Mangement , 
Rea l Estat e Listin g Service co mpl ete with video image s - Purch as ing ... 

Full Function RDBMS 

Series 100 
Ma iling Lists, M ail Merge, Invent o ry Co ntrol , Sa les Lead Tracking ... 

File Management with report/search capabilities 

p Tr ans t ime 
Tec hnol ogies 
Corporat ion 
797 Sheridan Driv e 
Tonawanda . New York 14150 

Telex: 4930538 
Orders only: 1·800·325·0298- 0506 

$495* 

*suggested retail price s 
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.... Video In, Picture Out 
Digi-View is a ne w video d igit izer for the 

Am iga. Produ ced by 2 1 st Centur y Electro n­
ics, Digi-View acce p ts input from a blac k­
an d-whi te video camera and co nvert the 
image int o an Am iga piCLur e file that you 
can save a nd modi fy using any po pul ar 
Amiga graph ics pro gra m (Deluxe Paint , Ae· 
gis Images, Grap hicrafl, etc.). Un like the 
Amiga Live! digitizer from Co mm odo re and 
A-Squ ared Systems, Digi-View is not a rea l­
tim e frame gr abber . It takes from live to 
thirt y seconds to captur e an image . Digi­
View sacrifice s speed for image qu ali ty. 

l 1St Centur y Electron ics reco mm e nd s an 
RS-170 mon ochrom e came ra with 2:1 in ter· 
lace for use with Digi-View. You can digitize 
in co lor by using co lor filters with a mono· 
chrom e ca mera. T h is method req uir es th ree 
passes, but it result s in excep tiona l d igitized 
co lor images. Co lor images are d isp layed in 
the 4.096-color, ho ld-and-modify mode of the 
Amiga. As yet, no gra phi cs progra m is capa· 
ble of man ipulating ho ld-and-modify images. 

Digi-View plu gs into the Amiga·s para llel 
po rt . Bri ghtn ess, contr ast. co lo r. etc ., are 
controll ed by sofn ,·are supp lied " ·ith the 
d igitizer . Digi-View reta ils for S 199.95. For 
more in for matio n, contac t 2 1 st Ce ntur y 
Electro n ics. 70 I J ackso n. Su ite B-3. To peka. 
KS 66603 . 9 13/234-6298. 

Color by Juki 
.Juki has anno un ced a new Am iga-com pat­

ible co lor pr int er. T he Juki 55 10-Co lor is a 
180 character s-per -seco nd. do t-matri x 
pr inte r tha t uses a four -color r ibbo n to de ­
liver co lor ou tpu t. T he J uki 55 10-Colo r also 
featu res a 30 cp nea r lette r-quality mo de 
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for profess ional-loo king output. It ca n pr int 
in a number of type sizes and styles. 

The 55 10-Colo r is ava ilable in IBM- and 
Epson-compat ible models. Ami ga ow ners 
sho uld ge t the Epso n-compa tible model and 
choose J X-80 fro m the Prefe rences menu. 
The 5510-Color comes standa rd with a Ce n­
tronic s-type parall e l int er face. It has a 9n 
platen and a built -in tr ac tor. A 3K print 
buff er is built -in , an d it is expa ndabl e to 
I 5K. Th e Juk i 55 10-Color uses fabri c 
ribb ons. 

The Juki 55 10-Color lists for S650. For 
mor e informat ion , contaCLJ uk i Offi ce Ma­
chine Co rp., 20437 S. Wes tern Avenue, 
Torran ce, CA 9050 I. 800/325-6 134 (in CA. 
800/435-63 15 ). 

Pascal Jr. 
TDI Modula-2 is a new language im ple· 

mentatio n for the Am iga. A produc t o f TOI 
Sof twar e Inc., TOI '.\!od ula-2 is a full impl e­
ment ation of Ylodul a-2-th e langa uge tha t 
1 iklau s Win h des igned to re place Pascal. 

TOI Modul a-2 int erfaces with l n tuiti on. 
AmigaDO S and the R0'.\-1 Kern el. It sup­
po rts tr anscend ent al fun ctions and rea l 
number s and featu res sepa rate compi lat io n 
of modu les. TOI Modula-2 is not copy pro­
tected and it come s in two vers ions. Th e 
regular version cos ts $89.95. Th e devel­
oper's versio n fea tur es link and loa d file di ­
sassemblers, a source file cross refe rencer 
an d a version of Kerm it. Th e deve lope r's 
,·er sion costs Sl 49.95. For more in form a­
tion , contact TD I Sof tware Inc., I 04 10 i\.far­
kison Road, Dallas , TX 75238. 2 14/340-4942. 

Equals Four 
O lami c System s Co rp . has released its 

2 + 2 Ho me Management System for the 
Amiga. Th e package co ntain s four p ro· 
grams-H ome Finan cial Man age ment , Per· 
sonal Ca lendar , Mai ling List Pro cessor and 
Telephone Dire ctor y. Home Fin ancial Ma n· 
age me nt is the ce nt erpi ece o f the system. It 
he lps keep ro u on your bud get by tr ackin g 
your person al income and ex penses. Per­
sonal Cale nd ar lets you organ ize your ap · 
po intment s and gives you a reco rd o f t ime 
spen t with a parti cular pe rson or on a par-

ticu lar· j ob . Mailing List Processo r kee ps 
your perso nal o r small-bu siness mail ing list. 
while Telepho ne Dir ectory reco rd s your im­
port ant ph one numb ers. 

2 + 2 Home '.\lanage ment Syste m retai ls 
for S99. For more in form ation, co ntaCL 
O lamic Systems Co rp ., 1-11 West J ack on 
Blvd., Chicago, IL 60604. 3 12/786- 1..J l 0. 

Electrical CAD 
So you don' t like your Amiga? In that 

case, SoftCircu its In c. of 1orth Laud erda le, 
FL , has a produ ct that can help you de sign 
a re placement for you r Amiga. PCLO 
(Print ed Circu it boa rd LayOut ) is a powe r· 
ful comput er-aided des ign pro gra m that 
tu rn s your Amiga into a soph isticated e ngi· 
neerin g tool. PCLO allows you to des ign 
a nd tes t print e d cir cuit boa rd layou ts. It 
fea tur es multip le layerin g a nd full tr ace ma· 
nipul ation and edi ting. 

PCLO is not chea p: It reta ils for SI,000. It 
is a tool des igned to meet the nee ds of en· 
ginee r ing pro fessio nal . '.\ilu lt ip le s ite Ii· 
censes are ava ilabl e. For mo re inform ati on. 
contaCL SoftCi rcui ts, 40 1 SW 75th Ter race . 
lo rth Laud erd ale, FL 33068. 305/72 1-2707. 

Bump in the Night 
Polarw are. a division of Pe nguin So ft· 

ware, has rel eased two interactive fiction 
gam es for the Am iga- Tra nsylvan ia an d 
The Crimson Crow n . Both were crea ted us­
ing Penguin 's Co mpr ehend Sy tem. which 
combin es grap hics with a P°''°e rful pa rser 
to create graph ics adYentu res with the 
depth and comp lex ity of text·o nlr int erac-
tive ad, ·entur es. ~ 
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GOAMIGA! ™ 
Bringing the World of Amiga Products to You! 

ABSOFT 
Fortran .......... $249 

ACTIVISION 
Borrowed Time . . . . . 29 
Hacker .. ..... ... $ 29 
Little Comp. People . . Call 
Mindshadow . . .. . . $ 29 
Music Studio ...... $ 47 

ADEPT 
Comp uCuisine .... $ 29 

AEGIS 
An imator/Images ... $ 98 
Draw .. .. ........ $138 
Images .. ... . . ... $ 69 
Impact .. . ........ $138 

BYTE BY BYTE 
Financial Plus ..... $250 
Write Hand ....... $ 42 

CAPILANO 
Logic Works .. . ... $159 

CHANG LABS 
Accts Payable ... . . $129 
Accts Receivable .. . $129 
AR/A P/GL ....... $219 
General Ledger .... $129 
Payroll . . . ..... ... $129 
Sales Analysis .. ... $129 

COPPERSTATE 
MiAmiga File ...... $ 79 

DIGITAL CREATIONS 
Digital Link .. .. ... $ 49 
Gizmos .. . ....... $ 39 

DIGIVIEW 
Black & White 
Camera . . . .... ... $225 
DigiView Software .. $175 

DISCOVERY 
Exactly! .......... $ 19 
Marauder ..... ... $ 29 

ELECTRONIC ARTS 
Adv. Constr. Kit . . . . $ 29 
Archon .. . .. ..... $ 29 
Arctic Fox . . . . . . . . $ 29 
ChessMaster 2000 . $ 37 
Deluxe Music ...... Call 
Deluxe Paint ... .. . $ 79 
Deluxe Print. .. .. .. $ 79 

Deluxe Video ...... $ 79 
DPaint Data Disk ... $ 25 
DPrint Data Disk ... $ 25 
Financial Cookbook $ 37 
Instant Music ...... $ 39 
Marb le Madness .. Future 
Maxicomm .. ..... $ 38 
Maxidesk .. ...... $" 52 
Maxiplan ......... $119 
New Tech Col. Book $ 1 7 
One on One .. . ... $ 29 
PinBall Construct. . Future 
7 Cities of Gold . . . . $ 29 
Skyfox ........... $ 29 
Ultima . .. .... . ... $ 49 

FIRST BYTE 
Kid Talk . ...... . .. $ 39 
Speller Bee .. ... . . $ 39 

INFOCOM 
CutThroats ..... . .. $ 29 
Deadline . .... ... . $ 36 
Enchanter . ....... $ 29 
Hitchhiker's Guide .. $ 29 
Planetfall . . . . . . . . . $ 29 
SeaStalker ........ $ 29 
Sorcerer . . . . . . . . . $ 32 
SpellBreaker .. . . .. $ 36 
Suspended .... . .. $ 36 
Wishbringer . .. . ... $ 29 
Witness . ... .. .. .. $ 29 
Zork I, 11, or Ill .... . $ 29 

INTERACTIVE ANALYTIC 
Explorer ......... $ 39 

JHM 
Talking Color Book $ 24 

LATTICE 
C Comp iler .... . .. $139 
dbC Il l Library ..... $119 
Dos X Comp iler .... $199 
Make Utility ....... $ 99 
Panel . ......... .. $149 
Screen Editor ..... $ 89 
Text Utilities ... .. . . $ 62 

LIONHEART PRESS 
Business Slats .. . .. $109 
Decision Analysis . . $ 89 
Exper. Stats . ... .. . $109 
Forecasting .... . .. $109 
Linear Programm ing $ 7 4 

Multivariate 
Analysis ........ $119 

Optimization .. .. . . $ 89 
Pert/Critical Path .. . $ 79 
Quality Control .... $ 99 
Sales Forecasting .. $109 

MANX 
Aztec C- Comm . . . $399 
Aztec C-De vel. ... $249 

MEGASOFT 
A-Copier ... . _ . . . . $ 29 
A-Disk ...... . . .. . $ 24 
A-Filer ... ... . .... $ 34 
A-Repo rt ......... $ 34 
A-Term ....... ... . $ 34 

METACOMCO 
Pascal . ..... . ... . $ 80 

METADIGM 
MetaScope .... . . . $ 79 
MetaScribe .... . .. $ 73 
MetaTools I . ...... . $ 61 

MICRO ILLUSIONS 
CAD System ... .... Call 
Discovery .... ... . .. 31 

MICROSMITHS 
TxEd ...... .. ... . $ 28 

MICROSYSTEMS SW 
Analyze . . . . . . . . . . $ 69 
BBS-PC . .. . .. ... . $ 69 
Online ...... . .... $ 49 
Scribble . .. . . ..... $ 69 

MIMETICS 
Soundscape .. ... . $130 

MINDSCAPE 
Bratacus ......... $ 31 
Deja Vu ....... . .. $ 37 
Halley Project . .... $ 37 
Keyboard Kadel . .. $ 30 
Racier ........... $ 31 

NEW HORIZONS 
Flow .. . .. .. . .. .. $ 85 

PAR SOFTWARE 
Par Home ..... ... $ 53 
Par Real ...... . .. $ 99 

PECAN 
UCSD Pascal 
Standalone . . . . . . . $ 69 

SCARBOROUGH 
Master Type .. .. . .. $ 39 

TOI 
Modula II- Devel. . . $125 
Modula II- Reg . ... $ 75 

TYCHON TECH 
Utilities ....... . .. $ 39 

VIP TECHNOLOGY 
Professional ....... $149 

AKRON 
A-Time ....... . ... $ 49 

CARD CO 
One MB RAM .. . .. $499 

COMSPEC 
Two MB RAM . . . .. $970 

EPSON 
JX-80 Printer ....... Call 
JX-80 Ribbons ..... $ 17 

GO AM IGA 
Printer Cables ..... $ 25 
Modem Cables .... $ 25 
Disk Head Cleaner . $ 15 
30-Disk Case ...... $ 10 
Mousepad . . .... .. $ 1 o 
Sony Monito r Cable $ 35 

KURTA 
PenMouse+ . ... .. $299 

MICROFORGE 
All Products ..... ... Call 

MIMETICS 
Audio Digitizer ..... $ 89 
MIDI Interface ..... $ 45 

OK I DATA 
Okimate 20 Ribbons $ 7 

TECMAR 
All Products . .. ..... Call 

Sony OS/DO 
Box of 10 
s29 
256K 

RAM EXPANSION 
sga 

SPECIALS ! SPECIA LS! SPECIALS! SPECIALS ! SPECIA LS! SPECIA LS! WE WILL BEAT AN Y PRICE IN THIS MAGAZINE! SPECIALS ! SPECIALS! SPEC IA LS! SPECIALS! SPECIAL S! SPECIALS! u, i Modem Special Sony _1201 Free Amig~ 2 MB RAM BOARD ~ 
~ • 300/1200 Baud Monitor! Interface Kit! • no add itional hardware needed ~ 
g • Online Software With the purchase • 1000/o compatib le ~ 
~ • Amiga Cable with Amiga cable of an Okimate 20 • auto configuring * 
i $249 $499 $199 $699 (available 7/ 1) ~ 
3; SPECIALS! SPECIALS ! SPECIALS I SPECIALS! SPECIALS ! SPECIALS! SPECIALS ! SPECIALS ! SPECIALS! SPECIALS! SPECIALS! SPECIALS! SPECIALS! SPECIALS ! SPECIALS ! SPECIALS ! SPECIALS! 

FRE~N§
0
~}cE~J

0
~G ! • No Credit Card Surcharge! • Visa/MC or Checks Accepted 

Orders Only: 800-BE-AM I GA ~i;a:w~J~,;.510: 
15400akCr eek Dr., #307• PaloAlto, CA94304 

In California: 800-843-2842 
Customer Service: 415-322-0686 Delivery subject to producl availabi lity. 

Please call for latest prices . 

SHIPPING INFO: We ship UPS ground. On orders less than 
$100, shipping is S3 per item (limit S6). UPS 2nd Day Air is 
S4 per order for software. call for hardware. We recommend 
2nd Day Air for east coast orders. 



Circle 97 on Reader Service card. 

SONY Fl tW Boxed in 1 O's 

30 + 50 + 100 + 

3 1/2" SS 1.65 1.55 1.49 

3 112" OS 2.39 2.35 2.29 

THE SONY 
~ 
~ 

MAC PAC 
Packaged in 
50's 

3 1/2" SS 
3 1/2" OS 

50 + 100 + 400 + 

1.45 1.39 1.29 
2.15 2.09 1.99 

Nashua.M ri] 
Boxed in 1 O's 

3 1/2" SS 

3 1/2" OS 

Boxed in 50's 

3 1/2" OS 

30 + 50 + 100 + 

1.55 1.47 1.39 

1.99 1.89 1.84 

50 + 100 + 400 + 

1.89 1. 79 1. 75 

E~~ 1 800 USA FLEX 
In Illinois 
1 800 FOR-FLEX 

7 to 7 Central Time 
1 O to 3 Saturdays 

~~~~=:oo 
Corpora1ons r11ted ll-2 o, t:,ene 1 &t'IO ~nme n1 
aa:cunll a1• ~ on a net 30 oui, C O O o-oe,s 
_,., an ~ I $5 00 ai,eoal f\at'dllng C:Nir~ 

APO. FPO. AK. HI ' PA oro.rJ .oc:i an ldd. ~ ~, to 
r:ieto&&1orOrefarnoi..n:10c:cverPALano ~ arce No 
ukts ta.I OJ';S;iOe °' lMo<s • 

USA~=-= --­~= =-==-=== 
135 N. Brandon Drive, Glend1le HelgbU, IL 60139 
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""" In Transy lvania, you're in a batt le aga inst 
time to save the Prin cess Sabrina from a 
land of werewolves and vampir es. In Th e 
Crimson Crow n, a sequ el to Transy lvania, 
you must recover the Cr imson Crow n from 
the evil Vamp yr be fore he can recove r all of 
his powers. Th e gam es reta il for S39.95 eac h. 
For more in form at ion, contact Polanva re, 
PO Box 3 11, Geneve, IL 60 134. 3 12/232-1984. 

Not for Navels 
Amiga-Li nt is a utilit y th at anal yzes your 

C pro gra ms. Running und er CU , Am iga­
Lint reports on bug s and inconsiste ncies 
within your C progr ams. It report s on type 
inconsis tencies across modul es, does param­
eter chec king , lists uniniti alized variab les 
and repo rt s on variables and code sections 
that are ne ver accesse d. 

Am iga-Lint is available directl y from Gim­
pe l Software, 3207 Ho garth Lane. Co llege­
ville, PA 19426. 215/584-426 1. The reta il 
pr ice is $98. 

Bright Idea 
If you have troub le o rganiz ing your 

thought s, you shou ld try Flow , an idea pro­
cessor for the Am iga comp uter. Flow lets 
you organize and arr ange you r ideas in out ­
line form so you can see th e re lationship 
be tween d iffere nt idea s. Flow is accesse d via 
Workben ch a nd takes full advantage of the 
Amiga 's Intuiti on in ter face. 

Flow retails for $99.95 . For mor e inform a­
tion , contact New Hor izons Sof tware , PO 
Box 43 167, Aus tin , TX 78745. 512/280-03 19. 

Fun Stuff 
Electronic Arts has relea sed two more 

games for the Amiga: Arcticfox and Skyfox . 
Arct icfox put s you at the co ntrol s o f a fu­
turi stic tank doing ba ttle in the fro zen Art ie 
wastes. Skyfox lets you take cont ro l of a je t 
fighter. You do co mb at with e nemy jets and 
attack gro und targets. Bo th games ta ke full 
adva ntage of the Am iga's adva nced gra phic s 
and soun d capab iliti es. For mo re info r ma· 
tion, cont act Electroni c Art s, 1820 Ga teway 
Dri ve, San Mateo, CA 94404 . 800/22 7-6703 
(800/632-7979 in CA). 

Amiga Learning Software 
MicroEd, a n edu cat ional software com­

pany loca ted in Ede n Pra ir ie, MN, has a n­
noun ced two product s for the Amiga. 
Punctuation Series reta ils for $29.95. De­
signed for stud en ts in grades 4 and up , it 
gives stu de nt s practi ce in iden tifying pun c-

tuation e rror s within a stand ardi zed test 
form at. Advanc ed Vocabulary Series 
($49 .95) helps stud ent s deve lop a stro nger 
voca bul ary; it is for upp er-grade leve l or ad­
vanced stud e nt s. An Ami ga Demo package 
is also availab le from MicroEd. For mo re in ­
form ation abo ut the se and o ther MicroEd 
produ cts for the Amiga, co ntact MicroEd 
In c., PO Box 444005 , Eden Pra ir ie , MN 
55344. 6 121944-8750 or 800/MICRO ED. 

Twel ve Water Horses 
Hipp o po tam us Softwa re Inc., a major de­

velo per for the Atar i ST, has announced 
that the y are deve lopin g a doze n new prod­
uct s for the Am iga. On the so ftware side 
are: Concept , an ou tli ne p rocesso r; Word, a 
word pr ocessor (na tur ally); Pixel , a sprit e 
editor ; Spell , a spe lling checker; Fonts, a 
font editor; an d Comput er Almanac , a com­
pendi um of 35,000 int eres tin g facts you can 
access with an Al-based parser. 

Hardw are produc ts plan ned for the 
Amiga inclu de a Sound Digitiz er , a black­
and-whit e Video Digitizer , BSR Home Con­
troller , Eprom burner , WAO Robot and 
Hippo Clean (a di sk cleanin g kit). Co m­
put er almana c is ava ilab le now; o ther prod­
uct release date s hadn't been determ ined at 
press tim e, but the maj orit y of these prod­
ucts were expected to be comp leted thi s 
summ er. We will incl ud e detail s o f Hippo · 
potamus produ cts as they become availab le. 
For more informati on, contact Hipp opotamu s 
Soft ware In c., 985 Un iversity Avenu e, Sui te 
# 12, Los Gatos, CA 95030. 408/395-3 190. 

News briefs 
Eartype is a word proces sor for the vi­

sion -imp aire d that take s adv antag e of the 
speech-synthes is capab ilities of the Am iga. 
For $5.5 0 (the cos t of mat e rials), anyo ne can 
ob tain the progr am and comp le te docu­
ment at ion includin g a quic k ins tru ction 
shee t. Peop le with impa ired vision ca n also 
obta in the docum e ntati on on cassette ta pe 
for ano th er $1.50. For mo re inform ation , 
con tact Richard Rame lla, 1493 Mt. View 
Ave., Ch ico, CA 95926. 

For .$795, you ca n bu y a Commodity Fu­
tures Real-tim e Tic Chart package that, in 
conjuncti on with the Mark et Mon itor sa tel­
lite decode r from Bonn eville Telecommun i­
cat ion s, allows you to mo nit o r tic by t ic 
quo te in forma tion from the co mm odit y ex­
changes. For more informa tion , con tac t En­
sign Software , 7337 1 orth view, Bo ise, ID 
83704 . 208 /378-8086. 



Circle 95 on Reader Ser.,ice card. 

POW R! 

RNRLYZE~ 
An Eltttron ic Sprr• dshtt1 

SCRIBBLE! Desp ite its simpli city and whim sica l name, Scribbl e/ is a 
powe rful fu ll-feat ured word pro cesso r. Advan ced for matting comma nds give you control 
over how your doc ument wi ll loo k: co nt ro l over marg ins, line spac ing , und erlin e and 
bold text are standard . Additi ona l ad van ced feature s include han ging indent , jus tifica tion, 
header s and foo ters , print to pr int er or di sk file , multipl e co pies, single o r fanfol d pape r, 
and many more. Using an y no rmal ASCII file, feat ur ing multipl e win dows with block 
tran sfe rs betwee n them , full wo rd wrap , block delete , co py and mov e, global tex t st rings 
sea rch w ith rep lace - mouse-c ontr olled menu s can size and mov e w indow s via th e 
Amiga Intuiti on interface . You ca n't find a bett e r value th an Scribble/ at S99.95 

IINIILYZE! is the mos t powe rful spreadsheet p rog ram available for your 
Amig a. Loade d with featur e similar to Lotus® 1-2-3 ,® Analyzel takes max imum 
advantage of your Amiga 's cap abilitie s (pull do w n menus , mouse , \Xlorkbenc h) and can 
produc e prof ess ional-sized spread sheets (256 columns x 8 , 156 rows ). 

You ca n use Anal yzel fo r financia l anal ysis and pla nnin g, book keeping , home bu dge ts, 
chec k reg isters and mu ch more. An out standin g value, A nalyzel i o nly S99.95. 
FEATU RES: • Uses fun ction keys • Empr y ce lls use no m emory • Name d ranges • N:uur :tl 
O rder and iterativ e reca lculati ons • Ove r 40 bu ilt-in funct io ns: log ic, math , dar e, and finan cial 
• Variabl e column width • Protect ed ce lls • Extens ive formatt ing optio ns • Repo rr ge neratin g 
feature s includ e bor der s, head ers, foo te rs, margins and formula s 

ONLINE! is a sophi stica ted te leco mmuni cations prog ram that tran sfo rm s your 
Amiga into a powerf ul terminal ca pab le of int eracting with micros an d main fram es, so 
you can eas ily exc hange info rmati o n , news , an d dat a wi th o ther co mput ers . Link up wi th 
co mmer cial info rmati o n se rvices , send telex me ssages and elec tronic mail wo rld wide and 
mu ch mor e because Online/ acids Cross talk-type featur es and capabi lities to your Amiga ! 

On lin e/ is th e fine st te leco mmuni cations package available for the Amiga for onl y 
S69.95. 
FEAT URES: • Supp o rt fo r 300 th ro ugh 19,200 ba ud • User-definab le mac ro keys c:111 be used 
to t ransmit of ten use d co mm ands • Auto -d ia l support fo r any comma nd driven modem • Allows 
two phone number s for eac h se rvice, w ith use r-definable ret ries (up to 99 ) • eparate transla t ion 

table s per mit you to chan ge an) · one b)·te value in to an y other va lue for all sys tem devices • Hardcopy suppo rt • Ust: 
~cript files fo r automated ope ration • upp on s Xt.lO DE,'vl "C hri s te nsen"', XMO DEt-1/CRC, l-layt:s \ "erific:uion Protoca l 
(Smart Co ni " co mpatib le). and stand ar d te:, t cap tur e co d b k . 

"1;- --~--=-w BBS ·PC! is a versati le e lec tronic Bull etin Board Syste m that tran forms you r 
I I Amiga into an onli ne informati on netwo rk. Ot her co mputer users can ca ll your Amiga 

1 DDS-P( J and read messages you have le ft th em , or leave messages for yo u, o r send you a file, o r 
; El.ECT1INC 1

1 

even take a file yo u have lef t for them! BBS -PC/ eas ily int erfa ces to a hard d isk o r keeps 

l 1. BIIJ.fllll 1, up w ith a 2400 bps modem. BBS -PC/ wo rks in "bac kgro un d ", so your Amiga can answ er 
BOARD SYSTl:M . the phone and take message s for yo u while you ' re working on othe r projects ! 

I I- So w heth er yo u want to run a ne ighb o rho od bulletin board o r beco me th e next 
,;:;: \. Compu Serve, BB S-PC/ w ill fit your needs for only S99.95 . 

. j ' --·--= ~-\ 1_ FE A'T URES.· 1> . M I I I , n. • n vate messag es • 1 u ti - eve syste m sec uri ty • Perman en t ust:r recor ds 
• Indi vidual user pa sswo rds • File upload ing /down loa d ing • Hacker-pr oo f • Sup port for tw o 
mo dem s • Scree n s;n·er • and mu ch mor e! 

DEALERS ONLY: Brown-Wagh Publishing ) 
100 Verona Court , Los Gato s, CA 95030 , 1·800-451-0900; 408-395-3838 (CA) 

Loiu, :md 1·2-.\ Jr<.: rq ::.blered tr :u..lcm:irk:t of Lotu!!, Dc:n·lopmc:nt. Cross1:1.lk ,~ l rq:bu:red 1r:1dem:irk o f .\1icros tu f. Sm:trtC om is a tr:tdcm:irk of l l:lrc , ,\li nocompu 1er Produ<'t , 



Reviews 
Rags to Riches 

A good fle xible accountin 
package, but not for the 
accounting un initiate 

Choo sing a a co unting package to a uto· 
ma te your recordkeeping is not an easy 
task. Account ing packa ges come in all 
shape s and sizes . So me acco untin g pac kages 
are glo1·ified checkin g acco unt reg isters tha t 
a llow you LO keep tra ck o f all depo its and 
checks dr awn on your acco unt. Othe r pack· 
ages cont ain severa l diff e rent comp onelll s 
to assist you in maint a inin g de tai led ac­
count s of cert a in aspects of your business. 

Rags LO Riches is Chan g Lab Inc.' eries 
o f acco untin g software packages for the 
Amiga, des igned LO help so lve the acco unt­
ing pro blems of sma ll businesses. It co nsists 
of thr ee modu les: Am iga Ledge1·, Am iga Re­
ce ivables and Amiga Payable s. Each modul e 
is menu dri ven and can be used ind epen­
dent ly o r in co njun ctio n with the o the1· 
modules to form an int egrate d acco untin g 
package. We will fir st considc1· the imp o r­
tan t featur es and requ irement s o f an ac­
counti ng pac kage , then we will look a t Rags 
LO Riches a nd see how well it fits the bill. 

In General 
If you se ll goo ds o n cred it. as the number 

of customers who owe you money increases, 
you \\'ill want to keep tr ack of who owes you 
and h01,· mu ch. An acco unt s rece ivable 
package will do thi s for you. If you bur a 
lo t o f merch a ndi se from seve ral differen t 
sour ces , an account s payab le package will 
help you keep tra ck of who you owe and 
how mu ch. A genera l ledge r package con­
tain s all you r acco untin g reco rd s. It keeps 
tr ack of the revenu es, expe nses, assets, lia­
bilitie s an d net worth o f your business. 

A good accountin g package should help 
you kee p track of your finances by shO\\'ing 
where your mo ne)' is comin g from and 
"'here it is go ing. It should provide a balance 
sheet that sho \\'s assets. liabilitie s. net \\'Orth 
and an income or profit-and-l os stateme nt. 
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When choos ing your acco unt ing pac kage, 
there are severa l facLOrs to co nsider. For in­
stance, a re you comfortab le with the dou­
ble-entry boo kkeepin g system o r arc you 
more comfort ab le "·ith the .. one-wr ite" 
method ? Do you keep your books on a cash 
bas is or an accru al basis o f acco unti ng? Do 
you have mo re than o ne co mp any? Have 
you used a comput er befo re, or is thi s the 
first time? 

The most import ant featu re o f a ny ac­
couming pa ckage isflexibility. It is imp o rt ant 

LO be able LO mod ify software to fit your 
ne eds. Your software should be ab le to ex­
pand with your business. If not. as your 
comp any grows . your so ftware will beco me 
obso lete. O ne cauti on: :'-.lanr acco unti ng 
software packages come with several differ­
ent modul es, and it is imp on am LO ensure 
that you don't have LO contin uo usly add new 
in fom1ation for eac h modul e. Idea lly. all the 
modu les sho uld use the same in formati on, 
keepin g data-entr y t ime to a min imum . 

In Particular 
To use Rags to Riches with the Amiga, 

you should have a print e r. An add itiona l 
di sk d rive, though no t req uir ed , wou ld 
make using the produ ct much eas ier; a 
2:i6K memory ex pansion wou ld provide 
more in forma tion storage space for your 
recor ds and is therefore also very de irab le. 
Before runnin g the prog ram, you should be 

very famil iar with d isk-handling proced ures 
for the Am iga. You will need two formatt ed 
disks: one to make a worki ng copy of the 
program and the o ther to sLOre your data. 

Knowled ge of financ ial reco rd keep ing 01· 
boo kkeepin g is cruc ial to the successf ul use 
of this packa ge. The Rags LO Riches use r 
manu als do no t incl ude a compr e hensive 
cove rage o f acco unt ing theory, a fact that is 
clearly stated in the ma nua l. Users should 
be fam ilia r with such basic acco untin g 
concept s an d te rms as double-ent ry boo k­
keepin g, chart o f acco un ts, clos ing cycles, 
postin g LO an acco unt and cash vers us ac­
cru al basis o f accoum ing. If you ~re unfa­
miliar with these acco unting conce pt s, you 
should consult a n acco un tant o r a good 
primer on acco untin g pr inc ip les prior to at­
tempt ing to use these package . 

Since Rags LO Riche s is an integrated ac­
cou nti ng package, once you enter data int o 
on e module , you can pass the da ta onto any 
of the o ther mod ules. For example. sup pose 
you buy the Acco unts Payable mo dul e. 
Afler e nt er ing the list o f vendors to whom 
you owe money, you would like to have this 
in forma tio n passed on to the Gene ral 
Ledge r. All you have to do is post the infor­
ma tio n LO the ledge r. Th e da ta au toma ti­
cally passes fro m the Accou nts Payab le 
mod ule LO the Ge nera l Ledger mod ule-yo u 
do not have to reenter the in for mation . 

The Amiga Ledger package is not an easy 
package to lea rn if you a1·e no t fam ilia1· 
with the subjec t. However. Chan g Labs has 
incorporated seve ral feaw res tha t arc aim ed 
at making the learning pro cess easier. 
T hese featu res includ e onlin e he lp. sets o f 
books compl ete with their own chart of ac­
count s and samp le tr ansactions. 

Anyone who uses a spreads heet prog ram 
and is fami liar with men u-dr iven pmg rams 
knows that menu s can be slow an d fru str at · 
ing. In Rags to Riches, onlin e he lp is pro ­
vided in the for m of two help mode s: a 
learn mo de and a n exp ert mode . Th e lea rn 
mode , comp lete with help screens, pr ovides 
a deta iled expl ana tion of the screen com­
man ds. The expert mod e omit s the onlin e 
descr ipt ion s and allows the exper ie nced 
user to mov e quic kly through the menus 
with ou t the usual pro mpt . Thi s fea tur e is 



very flexible and afford s the user the ab ility 
LO switch back and fort h betwee n the two 
differem modes with the touch of a fun c­
tion key. You can wor k in the learn mode unti l 
you become more familiar with the pro gram, 
then easily switch LO the ex pen mode. 

Th e maste1· di sk includ es a gro up of tem­
pla tes or sampl e books for a varie ty of di f· 
fe rent ind ustri es includi ng the service and 
retail indu stri es. O ne of these tem plates can 
be used as a startin g po int for seu ing up 
your comp any's boo ks. A list of tra nsactio ns 
typi cal of many businesses is prov ide d in 
the a pp endi x. Th ese includ e mortgage 
payment s, payme nt s made by check and 
payment s rece ived on a n invo ice, among 
othe rs. Th ese samp le jo urn al entri es can an · 
swer qu estions th at may arise when using 
the package, such as ''How do I reco rd the 
payme nt of my loan , since pa n of the pay· 
me nt goes towa rd s pa ying back the p ri nci· 
pa l a nd part goes towa rd pa ying int erest?'' 
or "I am o n the accrua l basis o f accou nt ing, 
how do I reco rd the p repayment of my rem 
expense?" For eac h emr y listed , thi s section 
explains the account s affected and the o rder 
in which the acco un ts shou ld be ent ered into 
the system. Thi s section can be o f gre at help 
as you continu e to work with the package. 

Oth er imp orta nt fea tur es help LO make 
the software easy LO use. For in stance, Rags 
LO Riches p rov ides an a udit re port that lists 
all tran sactions ent ered and po sted to the 
system. By examinin g thi s repo rt , you can 
qui ckly spo t and corre ct any da ta entr y mis· 
tak es. A bu ilt-in er ro r-checking syste m will 
dr aw your au en tion LO some err ors al the 
t ime of emr y. For exa mpl e, let's sup pose 
you are ent e rin g a tra nsactio n to record the 
rece ipt o f S2,345.89 in cash sales. To do 
thi s, you would nor mally deb it Cas h (LO 

show an increase in cash) and credit Sales. 
Supp ose you typed in - 52,345 .89. T he sys· 
tern would bee p LO indica te that you have 
tried LO increa se cash by ent eri ng a negative 
cash am ount. 

Rags LO Riches allows the user LO mai n· 
ta in an almo st un lim ited nu mber o f ac· 
count s. T his is im po rt ant if you pla n to 
expand your business. All you nee d LO do is 
set up a sepa rate set of boo ks for th at de· 
pa rtm c l1l o r business. When it comes time 
to do your momhl y re port s, you can com-

bine th e bo oks and produ ce consolid ated fi. 
nancia l statement s. A word of cauti on, 
though: When you do set up more than one 
se t o f boo ks, be careful how you set up the 
chart of acco unt s. T h is pa ckage is dr iven by 
the name of the accoum or the key vari able 
that you can use as an iden tification of an 
account. If you use the sam e key vari able 
for diff ere nt acco um s, you may ge t some· 
thin g different from what you had int end ed . 
If you tak e care in assigning key vari ables to 
your accoun ts, and if you cross-reference 
the se variab les from one se t of books to an· 
other , you sho uld experi ence no tro uble. 

A to ll-free nu mber is includ ed in the 
package. You ca n ca ll if you have any pro b· 
lems with the pac kage-wheth er settin g up 
your boo ks, ent eri ng entrie s or with de fec· 
tive softw are. 

In Question 
Despit e all o f these goo d fea tur es, Rags LO 

Riches is not for ever yone. If you pl an to 
automate you r boo ks and if you do no t 
have an acco unt ing backgr ound , you will 
probab ly find that you need the help of a n 
account ant LO set u p your boo ks. (Th is is 
no t nece ssaril y a re flection of the Rags to 
Riches seri es, bu t a r election o f the corn· 
plexity o f a doubl e-ent ry acco untin g sys· 
te m.) Howe ver, with a litll e p ractice, you 
will fin d that a do uble -entr y system is r eally 
quit e log ical. 

Th ough you may find th e fact th at you 
cann o t design your own rep ort s a limitin g 
facto1·, you should note thi s befo re pur chas· 
ing a ny acco un ting pac kage . T he rep ort s 
ava ilabl e within the pac kage are sta nd ard 
re port s. It is not possible for you to en ter 
the report and chan ge headi ngs or LO ad d 
new column s. Kee p thi s in mind when you 
ar e loo kin g for a package. 

Though the user's manu al is clear and 
easy LO fo llow, it could be more com pre hen · 
sive. A tuto rial chapter walks you th ro ugh a 
few of the comma nd s. Ho wever, it doe s not 
show you how to set up or clo se your boo ks, 
o r how to conso lid ate the book s of seve ral 
compa nies. In fact, at the end of the tu lO· 
r ial cha pter , you are invited to rea d the rest 
of the ma nu al LO beco me more fam ilia r 
with the fea tur es of the p rogra m. An int er· 
active tut o ria l, com plete with a chart of ac· 
coun ts for a small compan y and a list o f 

four or five tran sac tio ns for the month 
would make the so flware ea sier LO use. If 
the llltori al walked the user th ro ugh the 
pr ocess of settin g up the boo ks, ent erin g 
the monthl y tr ansac tio ns, ma king corre c· 
tion s and printin g a monthl y report , it 
would help the user ga in co nfid e nce in us· 
ing the system. Th e n the user mi gh t be 
more recep tive to expl orin g other fea tur es 
o f the system on hi s or her own. 

In Conclusion 
For the experie nced user-o ne who 

knows accounti ng a nd is int ere sted in au to· 
mating hi s boo ks- Rags to Riches is a flex i· 
b le acco untin g pac kage at an affordab le 
pri ce . Howeve r, for those without an ac· 
countin g backgro un d , unl ess you work 
close ly with an acco unt ant , Rags to Riches 
is pro bably not for you.• 
Rags to Riches 
Chang Labs Inc. 
5300 Steve ns Creek Blvd . 
Sanj ose, CA 95129 
408/246-8020 
Three modules, $500; $200 separately 
Requires a print er (e:1:ternal drive and 256K 
memory expansion optional, but recommended) 

Special Note :The version of Rags to R iches re· 
viewed here did not take full advan tage of the In· 
tuition operating system (mouse, windows, pull· 
down menus, etc.). R ight at press time Amiga· 
World was infor med by Chang Labs that R ags to 
Ri ches, as of June or Ju ly, would fu lly support 
Workbench. Appa rently, Rags to R iches will f ea· 
lure 11wuse use, more graphi cs displays of account· 
ing information and will have a threefo ld increase 
in its reports. It will also be a multitasking prod· 
uct: You will be able to ru n the different 1TWdules 
of the package in separate windows simul la· 
neous ly. Contact Chang La bs for more details. 

A lso, to anyone who has experienced problems 
prin ting out from Rags to R iches, Chang Labs 
has released this statement: "The Amiga R ags to 
R iches product ) 'OU ha ve may contain system files 
that were distribut ed during the Amiga develop· 
ment phase. We have confinn ed with Commodore· 
A miga that a new printer driver is available. if 
you experience any printing problems, please con· 
tact the Chang Labs support group at 1-800/972· 
8800 (California residents, 1-800/83 1-8080) for 
instructions on how to 11pdate yaur p rin ter 
driver." .... 
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...,. Time & Task Planner 

Getting there may not be half as 
fun, if you 're too late. 

Tim e & Tas k Planner is a simp le pro gra m 
for scheduling and kee p ing tra ck or ap­
po intm ents , meeting s or o ther responsib ili­
ties. It ca n be used by up Lo five diff eren t 
people for keep ing schedu les (eac h with 
their own pas sword pro tection, if des ired). 
T he program is d ivided im o four sec tio ns: 
an a pp o intm en t sched uler, a "Lo do " list, a 
future- pl ann ing list and "5 da ys at a 
gla nce." Two other program s are includ ed: 
a tran sfer progr am th at allows you to copy 
entri es from e ithe r the "Lo do" or futu re 
plann ing lists to the ap po intm ent schedul er 
and a calend ar program that ca n gene rate 
calendar s for any selec ted month or yea r 
between 1910 and 2399. 

Arriving on Schedule 
Th e appointm ent sched ule r lets you e nter 

up to 18 app o intm ent s per day for 60 days. 
All of the feature s are menu driven , requ ir­
ing few keystrokes. lo mou se or Work ­
benc h-like opti ons arc inco rpo rated (like 
pull-down menu s or wind ow ), but the pro · 
gram is easy to use, so they arc not mi ssed . 
T he a pp o intment scheduler has all the fea­
tures that you would expect, such as in sert , 
delete , p r int , view a new dat e (e ith er by en­
tering the e ntire da te o r an o ffset), block 
insen s, etc., plu s a hand y feat ur e that le ts 
you displa y a sma ll calend ar of the month 

at any time . Time & Task Plann er also lets 
you define your own daily templat es (for 
example, if you need app ointment s sched­
uled ever y 15 mi nutes rath er than the de­
fault of every 30 minutes). It also ha s a 
" find " featur e that will sear ch the ent ire 
schedu le r fo r specific entr ies. 

The " to do" list sec tion of Tim e & Task 
Planner lets you enter up to 60 items with 
date and ran k (handy for pr io ritizing 
items). All the item s can be so rted by date, 
rank , or alphabeti call y. On ce sort ed , the list 
can be copied over to the appo int ment 

92 July/August 1986 

scheduler o r printed. Th e "to do' ' and fu­
tur e-pl an nin g sec tions let you sched ule 
items up to 50 year s in adva nce, and both 
lists flag item s that have alr eady been cop ­
ied to the appoinUllent scheduler. 

Th e futur e-plan n ing list is nearl y identi · 
ea! to the "to do " list exce pt that it lacks 
ranked e ntr y. in stead, it ca lculates the num­
ber of days away an enter ed item will occur. 
Anothe r fea tur e of both the futu re-plannin g 
and " to do" lists is the ab ility to enter an 
offset rather than a di scret e da te, so you 
can e nt er + 14 in the date field and it will 
calcul ate what tJ1e date will be in two weeks. 

The "5 da ys at a glance" op tion is one of 
the most useful features. Wh ile the e n tries 
are tru nca ted , they are still under stand ab le 
most of the time (especia lly when you keep 
the 5 days at a glance in mind whi le ent e r­
ing a ppointm ent s in the other seCLions). 
O nce you have selected the startin g date, 5 
days are disp layed on the screen, and you 
can then scroll up or down to view all 18 
entrie s for eac h da y. The prin tou t of the 5 
days at a glance screen also includes empt y 
line s at the bottom for "to do," future an d 
expen ses add ition s. This make s it ide al for 
busine ss trips as well as once-a-week qui ck 
refe rence printou ts. 

Tim e & Task Planner has very few dra w­
backs. It could be faster (it was written in 
ABasiC). I can think of a couple of thin gs 
that I wish had been included: a pla ce for 
phone number s and the abili ty to a lter 
some of the default s. However, these are 
more in the way of my pe rsonal p refer· 
ence s, raw er than defi cien cies in the pro· 
gram. Time & Task Planner has one 
overri din g qualit y that make s up for any 
mino r fau lts- it works. lt does exac tly what 
a prog1·am of thi s type is supp ose d Lo do, 
and it does it very well. 

Get Your Act Together 
After using wi s program for a few days , 

you will get the feelin g that a grea t deal of 
tim e and effo rt went into making it a pra c­
tica l too l; if authors wrote word pro cessors, 
the y might make them the way Time & Ta sk 
Planner was made. It ma y not have wou­
sands of bell s and whistles, and it ma y no t 
be the mos t powe rfu l, ex tensive o r flashy 
progr am that you will own , but if personal 
Lime management is important to you , it is 
a program tha t you will probabl y use every 
day of the week . If you don 't have to keep 
track o f appo intm ents or plan things in ad · 
vance, men T ime & Task Plan ner won't in ­
teres t you, but if you work in an office 
env ironment, attend meetings , have dead­
lines to meet, pl an ahead , schedu le projec ts, 
etc., then T ime & Task Plann er is worth tJ1e 
money. 

Organizin g your time efficiently and ef­
fectivel y ma y no t be the on ly reason you 
have for bu ying an Am iga, but the pr actica l 
be nefit you can rece ive from accom pli shing 
th is using T ime & Task Planner will defi ­
nite ly help just ify the pur chase. • 

Time & Task Pla nn er 
Gar1der Software Ltd. 
3223 Bros s Road, 'The Pond s" 
Hastin gs, MI 49058 
6 16/945-282 1 

-A miga World 

$100 ($110 if user requir es ABas iC) 
Requires 5 I 2K (printer optional but 
recomme,uled) 

CD20 Amiga Hard 

Disk System 

The first avai lable hard 
disk for the Amiga provides lots 
of room, but has some 
software problems. 

Th e speed a nd storage capac ity of the 
Am iga's 880 K flo pp )•-disk dri ves ar e ade­
quate for most appli ca tion s. Many appli ca­
tion s, howeve r, cry out for the speed and 
capacity offere d by a hard di sk. Th e Am iga 
Hard Disk System from Th e Micro Forge is 
the fir st hard di sk avai lable for the Amiga. 
It isn't perfect, but it docs give you a lot of 
storage space. 

Th e CD20 system includ es a 20-megab yte 
disk dri ve, a power suppl y, a single-slot 
adap ter and case and an imer face card. On 
the so ftwar e side of thi ngs, the CD20 in­
clud es u tilities Lo configu re and install your 
ha rd di sk, and uti li ties to format, backup 
and res tore the di sk. A sixth uti li ty program 
lets you park the read/w rit e head of the 
dr ive befor e sto rin g or tra nspon ing the 
d isk drive. Docum e ntat ion consi sts o f an 
e ight -page , stap led manual. 

Set -up 
Before you ca n use the CD20, you have 

LO se t it up. You in sert the di sk-controlle r 
card int o the slot on the adapt er and attach 
the ribb on cable from the disk d rive to the 
d isk-co ntro ller card. Nex t, you attach the 
srngle-slot ada pter LO the Amig a's expa nsion 
bu s. Finall y, you atta ch the power suppl y to 

the disk dri ve and LO your wall ou tlet. 
I se t up my CD20 in abou t tJ1ree minute s. 

If you ' re famil iar with comput ers, you' ll 
have no trouble sell ing up the hardware. By 
the way, tJ1e single-slo t adapter doe sn't con - ..,.. 



SPECIALS 
B.E.S.T. 
Belt Busin<s1 MG1 Sofl'Mlre •.. .••.• 189 .00 
ELECTRONIC ARTS 
Maxi lle5i .................. 45.00 
AEGIS 
An;na1or/lmage, 
FIRST BYTE 

80.00 

BRODUBUHD 
flit Slq, ... 
OIERrr 1.AHE 
(m r,l'.Jdt,, 

"""°"". lerue .. 

11.00 

11.00 
. 71.00 
191.00 

41.00 
DIGITAL CRE.I.TIOHS 
Dg;j lit . . 
il1lros . ... 15.00 
SOFTORCL/TS INC. 
tuO. 

HOME/FINANCE 
SOFTWARE 

.. [AU 

Soe11et Bee 36.00 MICROPROiE .. .. • . • . . . . . . .. IWTERJES IHOIJDED 
Silent Sem<, .................. 27.00 ISGJR I\Jtl:fa ¥f01I .. .............. [AU 
IEHCHSTAR IHC. DlV£10l'ERS Cf MJI SCf1W.IRl 
(arnbr;i lisp . • . ....... 245.00 UA.S. 1bre mm . 
1HHovA ,vE coilcEPis · m CTROffK ARIS 

.. CAil 

~fv1sd Fie Miro.. I.DO = /"*"'*· . 32.00 

SmortModem 300 . . . 137.00 Imm 11a!n .• CAii 

BUSINESS SOFTWARE 
ALIVE SYSTEMS GROUP 
Coo,,utet (o-Piot ..•......... . . . . (All 
B.E.S.T. 
llelt 8Ulilel1 MG1 SoftMJre 
BYTE BY BYTE 

.. 289.00 

~~~:o Auoonmg System . . . 145.00 

lWM'irei · .......... · 16s.oo 
H M UotP"\ .. .......... 94.00 
OEVEIDPERS OF ADY. SOFlWARE 
0.A.S. 8Ulilel1 Sofl'Mlte.. . .. ... CAil 
ELECTRONIC ARTS 
Moxiokm................ • .. 99.00 

IJIAMIC SYSTIM5 
2+1 Hone J/rJ ¥f01I 
PAR IOfTWARl 

.... 85.00 

PAR Biz I ..... PAR ~ I. . .. . . . 95.00 
PAR Hone I. .............. . ... 50.00 

EDUCATIONAL 
SOFTWARE 

KADIJlt SOFTWARE 
1Ylill h.m'ltJd ool,s . 
FIRST BYTE 

.. 19.00 

(x! a . . ......... 36.oo 
Si"' ere..... . . .. . .. . . 36.oo 
IHTEUHTUAL SOfTWARI 

Circle 44 on Reader Service ca rd. 

EASTERN 
7 Trap Falls Rd. Shelton. Connecticut 06484 

Ou loot........... . 53.00 
Ou l'rit ..... Ou YIID • . . 66.00 
fdlm Wes . .. 13 00 
01e "' 01e.. . . . 17.00 
7 f"5 d &ii 17.00 
r.AMES!il 
~llnlmld .... 
HAYDEN 
S>y:,,DI .. 
wd YtlDI ... 
INFOCOM 

.. . [AU 

. ... 36.00 
CAii 

A t.'rd fuM V~ . . 27.00 
1'd,!DJ . (ldlOOI\ 14 00 
Dom . . . . .. .. 3000 
IW.!r'1 r..i, . . &dme RW 
lrliiJ . . .. .. . Soosd,r • .. . . . . 27.00 
ll:mbl . 1rn ... ......... 24.00 
So<ass . . . . . .. . . . .. .. . 29.00 

~ :::>::::::: :::::_:· ~:; 
/al. I.. . ........... 24.00 
lal.11 o Ill • . 27.00 

JHM ~:ml"" Book · 
Unicok Spteadsheet . 
CCompie, ... .. 
DOS X Campilet .. . 
Mrx librory .... 
Pone!. 
ScreenEdito 
Text Utilities . .. . 
DBC Ill library ... . 
MANX 

(All 

75.00 
. 135.00 

.. 435.00 

... 59.00 
... . . 145.00 
. . ... 59.00 

. . . SS.DO 
• • 115.00 

Azte< ( (ample, . • . 395.00 
Azte< C IJMloi,rnent . . 245.00 
Azte< C Pets. 165.00 
MAXISOFT 
~~ ~rammet1 library. . • . . . . CALI 

ACO?ier .. ..... . . . . . . ....... 27.00 
A Drut.... 22.00 
METADIGM 

z:::i 
Me1a•oals I . ... 

.. 71.00 
66.00 

. 54.00 MJCROI.EJl,IJE SPORlS ASSOC. 
J/0) loor},, 1mld .. 
MICROPROIE 

[AU MICRODIMEN510HS IHC. 

Shit Smie .. . . . . . . • .. . .. . 27.00 
11.INDICAPE 
il'!IIIDS ...... . 
llxlr, ..... .. 
l'{NGIJIH 

..... 29.00 

. .... 27.00 

TOll\MPI .. • • .. • • .. .... 24.00 
~llino ... 24.00 
(X).qx,1 . . . 24 00 

ORDERS ONLY 

~~ROFORGl">ili1 .. . . .. (All 

!ext Er!itrx ............... 67.00 
RAMM ....... . 23.00 
Prolog 1M1 I . .. .... .. 87.00 
OUEID IHC. 
t~mA~ (t foal . . ... 110.00 

PUil Emu~lrx . ... ... (All 
TECHHI SOFT 
AIProdrx11 . . .. .. . .. .. . CALL 
TENCHSTAR INC. MEIACOMCO 
Camlridge lisp . • .. .. . . ..... 245.00 

lso Pa1<al . .. ...... ...... 75.00 
TRUE BASIC IHC. 

True 8®c wr,iuage 

DISK DRIVES 
TECMAR 
Hislr1&,IB. ..... . .. 1121.00 
T-lq>? 10MB llljl! llixb.l) • . . 415.00 

HARDWARE 
AKRON 
Afm, ......... .. . 47.00 
CHERrr 1.AHE 
~ b:ud . 77.00 
11.iHmx, .... .... . 37.00 
0161TAI. SYSTEMS ENGIN[ERJHG 

~ f ooip'"' 
MQI E,ixm:n &,c . .. .. . . 
IHTERNJIVE VIDEO SYSTIM5 

.... [AU 

. CAI.I 

Al l'r<rull.. .. ... .. .. .. .. ... . [AU 
KURTA 
I'm 1/ot.,e 1\6 .. .. . . 
MEDIA IECHNDL~ ASSOCIATES 
Al i'wll .... 
MICROIORGE 

295.00 

CAil 

o,, Sb 20 MB............ .. . 1375.00 
7 Sb b . 650.00 
7 Sb 20 MB . .. . . . .. .. • .. .. . . I 535.00 
!Ad I.dam SY," M.os • .. . .. 495.00 
Simi,~ .... . . .. 285.00 
2MB Im Boon! . . . . 781.00 
SKYllS El£CTRIC WOAAS IHl 
216! I/may bornsai 
STARPOINI !or1WAR£ 
216! fun Cad . • ..... 
TECMAR 

...... CAii 

... [AU 

I Cad 216K .. • • .. . • .. . .. ... 121.00 
T Cad INL . . . .. 611.00 
l Cami.. .. 325.00 

HARVSOFT 
lnlobole .. . .. ... 
HIPPO SOFTWARE 

. 31.00 

HiP90 Soe11 ... • .. .. • . • 41.00 
Hippo V/0<d . .. . .. .. .. .. .. 141.00 
IPS 
Pr .. iilet ....................... (All 
LION HEART 
Business Stotill.s ..... . .. . ....... 106.00 

llm;i5 I. . . .. .. . . . . . . .. 44.00 
11m;i5 II .. .. .. • .. .. . 44.00 
~ !lamu I o h . 44.00 
frm ftcmra I . . .• 44.00 
Siuish ftcmra I. n o 111 44.00 
US ~ 1'dlerM I 44.00 
II\IIJii,,M,1,11, 
UI 11 IV...... .. 44.00 -Hisloy~ .. . .• 44.00 
lb, a Bi 

TOLL FREE 
1-800-382-2242 

Sjllem . .. .. . 89.00 
ffiHON TECH 
Palvdtow ..... 37.00 
UBZ SOFTWARE 
UBl kxrh ........ 67.00 
IHIERACTIVE AHALYllC 
Explaret. . .. . 27.00 

ACCESSORIES 

COMMUNICATION 
SOFTWARE 

BROWN-WIGH PUBUSHIHG 
885-11: .. .. . .. .. 55.00 
011ile . .... .................. 39.00 
DEVUDPERS Of AJ1I IOFTWAR£ 
D.A.S. Carmti1Jli:ns . . . .. . . CAii 
lUClROHIC ARIS 

~ ilion Anolysis .. . .. ......... 81.00 
Expe,t SlahllKI .............. 106.00 
lttor Ptogreslioos . • . • • • • 70.00 
Mr~1M11iote Anolysis . .. .. .. . 110.00 
~ ,lily Con11al ................... 91.00 
MEGASOFT 
A fi1!t.. .. A lleoo<t. . • .. .. 31.00 
MEGATROHICS IHC. 
METROPOLITAN SOFTWARE 
Q.file ...... . 0-(hetkbool. . . (All 
MICROSMITHS IHC. 
IX fd ... 15.00 
MIMETICS 
Soood1<ape • .. .. . • . 
HEW HORIZONS SOFTWARE 

75.00 

Fltw ldro PrrxeslOI ... ....... . ..... (All 
VIP TECHHOIDGIES 
YIP Prolessmol . . ..... 135.00 

BOOKS 
BANTAM 

.. • 12.00 

1nmE1 law .. .. . . 44.00 
II\IIJ ~ lo.l'.rAA . 44.00 
~ 
~loslatl . 44.00 
l'nxf Cm., I, U. 111, 
IV o V ......... 44.00 

f:t"tv·~-iii: 'ii.i-i,il · .. 4Ifoo 
l'nx! Cm., i'oJJ II (IV+V) ...... 44.00 
(00)< Ailiule ~ Cm., . . 44.00 
~ M.mll!! I, II o II . .... 44.00 
~ +llmxi 1, II o m . . • • . 44.00 
~ ·He.~ ... 44.00 
,.,..,,,.. • .. . . .. .. • .... 44.00 
l'nxfm lb;rimy .. . .. .. .. . ... 44.00 

~1e11._,_,_"'_111_:: : ... ::::: ::~ 
MICRO ILWIIOHI 
!H0.9y 
MIDICAPE 
lkity fQlt .. .. . .. . 
~iro,i ... 

. . . CAii 

...... 28.00 
24.00 Amigo Ulffl Mon®I. ..... 

ADDISON WESLEY 
AmigaledlRelet~• Mooual .. 81.00 ICAR~GH-. 37.00 

.. [AU 
TliE fr,LNI .. .... ...... CAIL 
TRUE 8ASK IHC. .. .. . .. .. .. . .. .. [AU 
UNICORN 'sOfTWARE CO . . . . . CAil 

DESKTOP SOFTWARE 
DIGITAL CREAIIOHS 
&zrna, .. 
D.l. DEFORE 

. .. CAIL 

SCI Cak .. .. . .. .... .. ..... (All 
ELECTRONIC ARTS 
Maxi Desk ...... 
EMUSOFT CORPORAIIOH 
!SSC Cakulatrx .. .. .. .. . .. . .. . . . . CALI 
OMEGA STAR SOFTWARE 
Ami!la DOS Mrmool 

GRAPH !CS/MUSIC 
SOFTWARE 

ACTMIIOH 

. CAil 

lhe M Sti.oo .. .. • .. .. . • .... 36.00 
AEGIS 
~ - ................ 80.00 
1low.. .. . . . . • . .. .. . . . .. 115.00 
mJJOS ............. .. ...... . . 49.00 
"'100, ........... .... ........ 135.00 
Pttor,,v. .. . .. .. . • • • • .. .. . . 6ro.OO 

ENTERTAINMENT 
SOFTWARE 

A(UIS SOFTWARE 
Joo&, Boon! ........ . .......... 24.00 
bmrno-t M 112 .00 
lod, Frare. 
A((IUDE 
Jlrm 18 ......... . 
ACTMIIOH 

. ...... 24.00 

... ... 14.00 

8rnoM,I r m, .... Hrxbr .. .. . .. 11 .oo 
11,nJ,fub,v........ . . .. . 27.00 
BETHESDA SOFTV«lRK5 
lmrcn ............. . .. . [AU 
DISCOVIIIY SOfl\lllRE 
A'awlJ . .. .. .. .. . .. . . . 17.00 
EUClROHIC ARIS 
lc.mue WllMm O ... 21.00 
Aldm .... . A.'Clic ftJr. ... . 27.00 
O..S Now 1000 . . ........ 19.00 

7 DAYS/ WK 
9AM to 11 PM EST 

AMA RAY 
System 3 

WE WILL BEAT ANY COMPARABLE 
ADVERTISED PRICE BY $1 

(3.1" 3 Pock) 7.00 
CURTIS 
lmml . .. .. . 27.00 
&tmil .. .. .. . • 32.00 

5crAiiie . . . . .. . . .. ... 48.00 
(See Below) 

gERRA Off LINE 
lhk uilioi . .. . . . .. .. . ........ 27.00 
(DJs lh!sl . . .. . . .. ............ 37.00 
SPECTRA SOFT INC. 
liunan ..... 
SYNAPSE 

. ... ....... [AU 

llirnm . .. . .. .. .. .. .. . ....... 33.00 
l!lOt .. . ... 1/m,,mrj • . .. . 33.00 

PROGRAMMING/ 
UTILITY SOFTWARE 

ABSOFT 
llffortron .. . . ".. . .. .. ... . . .. 230.00 
A(/11®( . . . 130.00 
BORLAND 
Turbo Pa1<al • .. • .. •• ....... 42.00 
BROWH-WAGH 

tit: :·.:.::·: ·:::: ·.· it~ 
CLASSIC IMAGE IHC. ::~m iooo iiic.· 

. .. . . (All 

M Guru ..... .... . .. . . ... CALL 
GANDER SOFTWARE 

~ ,1Hl7tiWRP·R,iEi'·: :::·:--:: ~ii 
GIMPEL SOFTWARE 

loht.. . .. .......... 48.00 

IWASHIILD 
11: 200 134.00 
Xl 300 .. .. . .. • • . . . 300.00 
El£ClRONIC PROTECTION D!VIUI 
rrot, 200\'RS. . . .. .. 499.00 
ftiuft 500'IRS : :: : ........ 115.00 
INN(HIJIVE CONUPTS 
Hp..dfielliio .. . . ....... 7.00 
~H= ~~ooi1ii ... ... . ... l6.oo 

fnso.... . . .. . .. 11.00 
llxbl l\rck... • • . .. .. . .. 9.00 
KA1MAR DESIGNS 
"*"xx! 3.1" Cll!t! SO). .. . . 16.00 
"*"xx! 3.5" Cll!t 100) .. .. •. 24.00 
K!N~NGTON MJa 
11os1oJm . . . ... .. .. ..... .. .... 93.00 
llaslajiortt12300 
l.w,e11Hmu Sm! .. .. .. .. .. . . . .. 17.00 
IAll: Cllle . . .................. 2000 
M lmdb ..-g o . . . .. . ..... 20.00 
11ot.,e IIJd .. .. . . . 8.00 
POIOOllD 
(h liu .. 

BLANK MEDIA 
El£PHANT 
31" ~101\xk ........ 
MAXEU 

17.00 

27.00 

3.5" ~ 5 l\rck ................ 11.00 
3.5"~101\x k .............. 17.00 
3.s· OW) 10 11x, . 18.00 

; w ·:J ociAiES . .. . • .. CALI SONY 

Dill lrallrx (0011oller ............ CAIL 
HIPPO SOFTWARE 
Ainonat . .. . . . .. . . ... .. . 25.00 

loot~IOl\rck .... 

CABLES 
. 28.00 

(ooc,pl ldeo • .. .. . • • . .. 90.00 lurid itroB er& .. .. . . .. ... 18.00 
kxi~.. .. .. . .. . . . . . .. . .. . 27.00 ta llail:J CIXE.. . .. .. . .. .. . . 18.00 
Pix~ kxi1 r~, .................... 45.oo Ano}) ExlEnlm er& .. .. . .. . . . .. oo 
l'iao Robot .. .. . .. .. .. .. ....... CAil Ano}) !/aim er& .. . . .. .. . . ... 18.00 

lioxi Cami... .. .. . 33.00 
MUiAl!Jl 
A lom.... .. .. 31.00 
METROPOl.llAN SOflWo\RE 
Oilol . . .. . 0-em . .. .. . CAIL 
IKE SOFTWARE 
SX! lorn I.I .. . . .. .. . ... 31.00 

MODEMS 
AHCHOR AIJTOMAI ION 
l\bulm 300/1200 . 
Sqdro, U!J<S! 1200 8"'d 
lijmJ 2400 1wl ... 
HAYES 

189.00 
211.00 

• 378.00 

Snomn,n 300.... . . . • 137.00 
\IJmroJem 1200 ... . ..... . . ... .. JOO.DO 
Snomn,n 2400 .. .. .. • . .. ..... 581.00 
lrcmt KXXJ 118!.. .. . • . • • • .. . 281.00 
lnr15d 1000 ll2K • .. .. • • .. • . 390.00 
NOVATIOH 
u.r ...... 
HCIIAIKlN 2400 
PROMETHEUS 

97.00 
120.00 

1200 Baxi 11i:mn .. .. • • . .. 285.00 
TtCMAR 
J.//alro 2400 ................... CAU 
U.S. R080TlCS 
Poswod 1200 . 
Crxm 1100 . • .. . ..... . 

MONITORS 
AMDEK 

205.00 
450.00 

300 film .. .. . 113.00 
300 Anis . . .. . . . .. . . . . . . 1 Xl.00 
C<iY 300 Crrnp,sile . . .. . .. . .. . .. 220.00 
Cro 600 Ii-Res (640x240) .. . ..... 389.00 
ut, 710 Ii-Res .. .. . .. ...... 455.00 
Cro 722 11-Res !Ad Nol, .. 520.00 
PRIHCETDN 
HX 12 12" Ii-Res ta . . . 150.00 
HX 12[ 11" Ii-Res ta . . 525.00 
HX 9 9" Ii-Res RG8 • . .. . .. .. • • . 421.00 
Max 12[ 11" 1<48 lfi.Res Anre .... 160.00 

PRINTERS 
EPSON .. . . . ............ .. . . ... [AU 
PANASONIC.. ... ..... . . . . .. .. • . CAU 
SILVER REED • .. . .. • .. . [AU 
TOSHIBA • CAii 

Connecticut Orders Call (203) 929-8522 IN CANADA 1-800-843-0074 -l'7SA - If something yoo are intemled in is not listed, plecne call. We open smn days a weelc from 9 A.M. lo 11 P.M. EST. No additional cha~ ID< credit card arden. Petsonal and campony chedcs allow 3 weeks ta d .. r. For fo,ter d,t;"'Y, send 
cashiet's chedc, certified chedc, or money order. Shipping-laftwo:e ($3.00 minimum). COD,-Add an adr!itia,"al $2.00. Afasfca, Hawaii,_ Canada, PO, APO, and FPO SS.DO minimum. Foreign 
arde11-SIS.OO minimum and 11% of all order, Offl SIOO. Ma,tmard and Visa (pfecne indud, card no. and expiration date). Canne<ti<UI midents add 7.5% sales tax. Price, subjed la change without nolic~ All returns must have a return 
aulhorizatian numbet. Call 203-375-3860 to obtain 0nt before Illuming gacds far replocemenl. Defedive metchondiso repfoced with some item only. We do not guarantee compatibility. All sole, 01, final. 
"Comparable adffl!ised price" drxes not indude typographital """ on the port of other vendan, 01 prite, that do no! refle<I higher shipping ca,ts, credit card charge,, or mernbenhip fee,. The SI off offer only applies lo items where 
Nonhecntem'1 pri<e is not already the lowest. final judgement remain, with the manager an duty. 



Cir cle 115 o n Reader Service card . 

The Starpoint Software 256k RAM 
card installs in seconds, doubling the 
memory capacity of your Commodore 
Amiga . 

* Expand your Amiga to a full ~ 
megabyte Display RAM 

* Open more windows , programs & 
graphic screens simultaneously 

* Create larger databases & spread­
sheets in RAM 

* Run many tools faster, with less 
disk activity 

* Use programs and demos that re­
quire 512k of RAM 

* Create RAM DISKS for super fast 
file access 

* Made in USA with high quality, 
reliable components 

* Fully shielded to prevent EMI/ RFI 
interference 

* Backed by a full ONE YEAR war­
ranty 

* Functionally identical to the Com­
modore 1050 RAM board 

* Fully compatible with all softw are 
and hardware 

" DEALERS INQUIRIES INVITED" 

sriRPOINT 
SOFTWARE 

(916) 842-6183 
122 S. Broadway Yreka, CA 96097 

94 July/August 1986 

...,. ta in an ex pansion bu s of its own. You ca n't 
expand past it. 

If you have a phob ia about handlin g 
printed·cir cuil boa rds , tJ1e n you shouldn 't 
mess wiili the CD20 . Also, the single·slot 
adapter case, di sk driv e an d powe1· sup p ly 
are no t a very aes tJ1etically pleasi ng combi­
nation . T hey take up about half the desk 
space of your Ami ga system uni t. Th e short ­
ness of ilie con nectors bet wee n the power 
suppl y a nd the d ri ve kee ps you from hidi ng 
ilie powe r suppl y und er your desk. 

Software installation 
Once you have the ha rd ware con nected, 

you boo t your system wiili the supp lied 
Workben ch di sk. Thi s di sk con tains a 
dr awer called Hard Disk Uti lities. Inside is 
ilie progr am you nee d to have AmigaDOS 
recog n ize the pr ese nce o f ilie CD20. 

T he firs t pr ogram you use is Co nfigure ­
Dr ives. Here you designa te the size of your 
drive. Nex t, you use HDFor mat to forma t 
tJ1e drive. For mani ng takes a cou ple o f min ­
ut es to comp lete, which ma y surpri se you if 
you' re used to formaning tim es of 30 mi n· 
ut es to an hour for o th er machines. The 
ca tch is tJ1at HDForm at doesn't verify the 
drive. 

Once you've form a ned ilie CD20, you ge t 
AmigaDOS to recog nize its exis tence b)• 
runn ing ln stallDri ves. Once ln sta llDri ves is 
complet ed, you'll ge t an icon for the hard 
di sk o n your Workbe nch scree n. You' ll men 
be ab le to access tJ1e drive norm ally, using 
ilie de vice name DHO:. You mu st run 
ln stallDri ves whe neve r you boo t your 
Am iga syste m. On ce you've set up your 
hard di sk, you can mod ify the startup·se­
qu e nce file o f the disk co ntainin g tJ1e Har d 
Disk Utiliti es to automat ica lly run Insta ll· 
Dri ves. The ma nu a l con tains a sugges ted 
startup -sequ e nce iliat also assig ns the hard 
di sk as ilie SYS: device. Th is is ilie nex t best 
iliing 10 boo tin g off of the hard di sk, which 
is imp oss ible wiili the Am iga. 

Operation 
On ce I had my dri ve set·up , con figur ed, 

formatted and insta lled , I bega n fillin g it up 
with dir ectories, progr ams and files. The 
CD20 is faster tha n my Amiga floppies, but 
it isn' t as fas t as I had ant icipate d . Although 
it sp ins 12 tim es faster than a flopp y dri ve, 
the CD20 pro ved to be abou t 2- 4 tim es 
faster man flop pies. Th e CD20 is no t a Di· 
rect-Memory Access (DMA) device, as is an 
Am iga flopp y; it can' t bypass the micro pro · 
cesso r whe n rea din g and writin g. 

I also no ticed iliat the CD2 0 got progres· 
sively slower as I filled up the disk. I don ' t 
mink thi s is the fau lt of the dr ive, since the 
same thing happ ened o n a pr e-produ ction 
mode l of the Tecmar hard d isk that we have 
in th e o ffice. Rat her, it see ms to me that the 

method AmigaDOS uses to ident ify and lo­
cate files o n a d isk is inade qu ate when the 
d isk holds hundr eds of files. (1 had ove r 
1,200 files and dir ector ies on my CD20.) 
The prob lem was especia lly evident when 
using Tex tcrnft. I would some times have to 
wait 15 or 20 second s- during which time 
the hard disk was not eve n being ac­
cessed- while my Am iga figured out where 
to pu t tJ1e file I want ed saved. Short of a 
new version of Ami gaDOS , a utilit y mat 
partit ions the har d di sk into multipl e vol­
um es would be a big help. 

The CD20 also see med to run hon er tJ1an 
ot her hard d isks I've used. When I put a 
therm omet er o n ilie case, I got a read ing of 
I 02 degr ees Fahr e nh e it. Thi s didn' t appear 
to affect the performa nce of ilie dri ve, but 
it could affect tJ1e re liab ility o f the 
elect roni cs. 

Backup Procedures 
Th e CD20 comes with a backu p utilit y, 

but I had no iliin g but prob lems with it. Ac· 
tua lly, tJ1at's not co rr ect: The backup uti lity 
worked fine, it's tJ1e resto re utilit y ilia t 
drove me crazy. 

Th e backup utilit y copi es the content s o f 
your hard d isk onto floppies. Whe n I 
backed- up my CD20, I filled over 17 flopp y 
d isks. Th e process took abou t ilir ee and 
one ·half hour s. On ce I'd completed the 
backup pro cess, I refo rm atted ilie CD20 
a nd proceeded to run the resto re utilit y. 
Everyiliin g was go ing fine unti l I go t to tJ1e 
fifili back up flopp y. I received a read err or 
tJ1at abo rt ed the restore pro cedure. Whe n I 
tried to resto re tJ1e di sk aga in , I got the 
same error. Finall y, in despe ration , I de· 
leted tJ1e offe ndin g file from the flop py. 
That only resulted in a file· not ·fou nd erro r. 
As a resul t, I was unable to restore the con· 
tent s of my hard disk. A mo re flex ible r e­
store uti lity would ha ve let me bypass the 
bad file, but th e utilitie s with the CD20 take 
an a ll-or-no tJ1ing appro ach. 

Conclu sion s 
I have com plain ts abo ut the CD20, so I 

can't recommend it to a casual or no vice 
user . If you know what you'r e do ing, ho w­
ever, you can work around ilie limitations 
of th e system. My pr ob lems were mostly 
with tJ1e softwa re, no t with the hard ware. 

The CD20 reta ils for Sl ,494.95. It isn't a 
barg ain, but it is an adequate mass ·storage 
dev ice for your Am iga. 

- Amiga World 

CD20 Ami ga Hard Disk System 
The Micro Forge 
4771 Co ol Sprin gs Road 
Winsto n, GA 30 187 
404/949-5698 
$ 1,494.9 5 ..,_ 



Attention 
Subscribers 

We occasionally make our mailing list available to 
other companies or organ izations with products or ser­
vices which we feel might be of interest to you. If you 
prefer that your name be deleted from such a list, 
please fill out the coupon below or affix a copy of 
your mailing label and mail it to: 

CW Commun ications/Peterborough 
AmigaWorld 
PO Box 868 
Farmingdale, NY 11737 

Please delete my name from mailing lists sent to other 
Companies Or Organizations. AmigaWorld 

City - --- - - State _ __ Zip _ ___ _ 

Hors d'oeuvres 
Unique applications, tips 

and stuff 

You may be using your Amiga at 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 AmigaWorld 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 

Circle 113 on Reader Service card . 

Circle 57 on Reader Service card. 

Beth o,Rwml.C!t 
Visa and orders call toll free: (800) 992-4009 

Check or money orders: P.O. Box 1153, Bethesda, MD 20817 
, "' Add $2.50 for shipping, OC, MD, VA residents atilffl'o tax 

- .. . - ... . -Dealer lnqul . 
. ~ 9208Burnl 

AmigaWorld 95 



. ! • - ..•. 

FREE 
Diskette Holder 

with purchase of 
Each30 3.5" SONY Diskettes 

(Boxed in tens) 
A $14.95 Retail Value 

Because your AM/GA 
Deserves the Best . .. 

SONY 

Boxed in Tens 
3.5" SS /OD .... . . . .. . ... .... 1.65 
3.5 " DS/ DD (for Amiga) . . . 2.5 5 

Minimum order- 20 diskettes 
Quantity Discounts Available 

Stores & Files 30 3.5" Disks 
$8.95 Each or FREE with 
purchase of each 30 SONY 
Diskette s (Boxed in tens) 

Presenting· the " Bul k Pac" ,;~::::;;;;;?c~l 
Boxed In 50s·3.5 " SS 3.5 " DS ~ 

so piece .. . . . . . .. . 1.49 ea 

100 piece ... ... ... 1.44 ea 2. 14 ea SONY 
400 piece ... . ... . . 1.39 ea 2.09 ea 

No FREE Diskette Holder with "Bulk Pacs" 

4 57 McGllncey Ln, #4 • 
Campbell , CA 95008 = ~ ~ 

(408) 559·9339 • • • 

TO ORDER: 
1-800-351-BEST (2378) 
1-800 -451 -BEST (in Californi a) 

For info call : 408·559·9339 
Visa, Masterca rd, C.0 .D. or Prepaid. (Allow 
an additio nal 2 weeks when send ing in 
persona l chec ks). Corporations rated 3A2 
or bette r, government agencies and schools 
may send in purchase o rders on a net 30 
basis. Minimum order $25.00. Shipp ing 
charges are $3.00 per 100 diskette s o r 
fraction the reof (with in the con tinental U.S.), 
APO, FPO, AK, HI and PR Orders add 10% to 
cover PAL and Insurance. C.0 .D. Orders 
Add $4.00. No Sales Tax ou tside California. 
Satisfaction guaranteed on all prod ucts. 
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..... Review Update. As Amiga World was go ing to 
pr ess, I rece ived word from Co mmodo re­
Ami ga that "AmigaDOS could be res ponsi· 
b le for slow ing do wn the o pera tion of a 
hard di sk conta ini ng seve ral hund re d files." 
I was to rece ive a vers ion o f Ami gaDOS 
that conta ined seve ral " fixes" to he lp alle· 
viate the p ro blem. I d id n' t rece ive it in t ime 
to report on the fixes for thi s issue, bu t I 
feel I can reco mm e nd the CD20 mor e 
stron gly know ing that Comm odore-Ami ga is 
aware o f, a nd determin ed to fix, the pro b· 
lems with AmigaD OS . 

Brataccas 

A clever interactive animat ed 
adventure game, and the first 
zn a new genre. 

Brntaccas is an int eractive video sci·fi ad· 
ventur e gam e created by some ava nt -gard e 
game pr ogra mm ers at Psygn os is Limit ed in 
Liverp ool, En gland ; Mind scape is the U.S. 
di stribu tor. The d isk j acket cla ims it is the 
"fir st in a new genera tion o f electro ni c le i· 
sur e produ cts," and thi s see ms acc ur ate. 
Co mp a1·ed to any o the r mi cro game I have 
see n, Brataccas is uniqu e. 

In the game you are Kyne, a scien tist and 
space fug itive on Brataccas, a backwate r 
minin g as tero id, in sea rch o f the in forma · 
tion needed to clea r your name of the un· 
j ust charge o f "a crim e aga inst hum anit y." 
T he char ge was brou ght aga inst you by the 
"gove rnm e nt" for your re fusal to revea l to 
them genetic d iscoveries you made co ncern· 
ing the cr ea tio n of a sup er being, which 
they want ed to use for ill. An d not o nly 
does the gove rnm ent want you, dead or 
alive, but the unden vor ld has found ou t 
abo ut your value and is after you too for 
their ow n sini ster end s. You have a p rice o n 
your head, and must concea l your ide nt ity 
as you see k the pr oof of your inn ocence . 

Cosmic Comics 
Wh at makes Brataccas a nove lty, howeve r, 

is not th e sto ry (a ro ut ine sci·fi·type see· 
nar io), but the anim ated act ion involved . 
The mos t accur ate descr ip tion I can give is 
that it is the equi valent of an anima ted 
com ic boo k; imag ine a sci-fi comic boo k 
where charac ters move free ly from frame to 
frame, in an y dir ection, a nd eac h page co n· 
tain s but one scene, and you will beg in to 
ge t the idea. However, thi s stor y never 
" reads" the same eac h time you assum e the 
ro le o f Kyne, depend ing on your decis ions. 
Th e o ther a pp rox ima tely 60 characters 

move around . not und er your contro l, re· 
gar d less of whethe r you are mov ing at all. 
You ca n acco mp a ny them to o ther loca · 
t ions, ru n from them, ignore them or sword 
fight with them, at your instigation or 
thei rs. And, add ing to the electro n ic comic· 
book fee l, you o ften will communi cate with 
them, o r your self, via convers ati on bubb les 
(more o n that late r). 

Each scene contain s at least one entr ance 
a nd o ne exit, bu t more o ften you have sev· 
e ral opt ion al paths: doors you mu st open or 
au tomati c doo rs and eleva tors. The game 
has many d iffer ent scree ns, eac h pr esent ing 
di ffe rent poss ible cou rses of moveme nt : up , 
down, backward s and forwa rd. Alon g the 
way are objec ts you can p ick up , all o f 
which are valuab le in the approp riate situ a· 
lions. T he diffi cu lty a nd fru stra tio n ofte n 
involved in pi ck ing up objec ts is pr obably 
one o f the game 's worst flaws, but in the 
co ntex t of the whole , it's no t e nough to cr it· 
ically ma r the game. O ne of the most cleve r 

fea tu res of the game, conce rn ing move · 
ment , is the T ranspo rt ers . T hese are devices 
that you can en te r and by which, with a few 
mouse act ions, convey you rse lf to some 
o ther loca tion. T hey are re mini scent of Dr. 
Who 's ph one booth, and ma y insp ire you to 
mun e r, "Bea m me up Sco tty!" as you j ump 
int o one to escape some Hen chm a n, Aste r· 
o id-Belt Policem an or ira te d roid. 

Going Somewhere? 
Movement is a very importa nt aspec t of 

this game, and it will proba bly take you 
hour s to beco me p roficient at moving Kyne. 
Some peop le will be di scour age d by the 
learnin g time involved; I feel it's worth the 
effort, though after considera ble pr actice I 
st ill o ften run int o walls. You move Kyne by 
mouse (or keyboard , but I would n' t recom · 
mend it; you can' t use a jo ystick with the 
Amiga-o nly with the Atari 520ST - which is 



anolher compl aint I have since it seems to 
beg for it, though I've gotte n quit e goo d at it 
wiV1 the mouse). You can mak e Kyne walk, 
ru n,jump , squat , sword ligh t, pick up item s 
(or drop them), all by mouse actio ns. He can 
be turn ed around - he has four viewabl e 
sides, as do the o the r charac ters-a nd can 
carr y all mann er of objects at once. 

Th e other figur es ro am the int erio rs and 
exteri o r of Brat accas, fe w of them alie ns 
you would want to hobn ob with , Brata ccas 
being a noto 1·ious haunt o f gala ctic soc ial 
misfits. A bad pl ace to visit, you wouldn 't 
want to di e the re; but when (not if) you do , 
you ar e revived and re turn ed gra cefull y to 
the entr ance roo m to start again. When this 
happ ens, you will find thi ngs on Brata ccas 
the way you left them: If you have bee n ag· 
gressive, cha nces are goo d you won' t be met 
with tea and sympathy. A data di sk can be 
used to save up to five se parat e gam es, so 
you can re turn to a scene o f victory o r 
dem ise. 

Alien Conversation 
Wh en you mee t cert ain charac ters, move· 

me nt will be suspe nd ed, and a co nver sati on 
by comi c-str ip-like bubbl es will e nsue. Th e 
conve rsations ar e brief and you are usually 
given two or thr ee cho ices, which you select 
by a mouse bu tto n when the one you want 
app ears. Your responses can prompt att ack 
or get you vital in form ation . Also, oft en 
when you dec ide to pick up or put down an 
objec t, a so liloqu y follows in which you 
choose your ac tivity. If a lo t o f objects are 
involved, thi s ca n be tedious, but your 
cho ices are usually few, so it's bearable. 
So me conversa tions are qu ite hum oro us: 
O nce I was put in j ail, and having no 
money with which to b ri be the policeman 
(be ing on Brat accas can e ncourage one to 
vice) he remarked , "Have a ni ce day," as he 
le ft the cell. 

Brataccas has num ero us ot her notab le 
spec ial fea tur es. For exa mpl e, video cameras 
in ma ny roo ms mo nit o r your activity and 
can ma ke publi c a ny imp ro pri ety you en· 
gage in (killin g someo ne or ·thin g, spec ifi· 
cally). T he nex t tim e you see a policeman , 
he will p ro bably ca ll you a murd ere r and 
draw hi s swor d ; eith er run , win the du e l, or 
it's curt ain s. l nform ation spr eads behind 
the scenes, and there are only bad rum ors 
on Brat accas . Also, spea kers and video 
screens are scau e red thr oughout the roo ms, 
and ca n revea l valuable in form ation. Kyne 
can di sable o r ga in contr o l of these devices 
throu gh th row ing switches or by capturin g 
cont ro l panels, though of cour se it's illegal. 

Th e game does have some flaws besides 
the few I have alrea dy menti oned. It will 

slow down conside rably if num erous char · 
acters are invo lved in any given scree n at 
one time. Howeve r, the compl ex ity of 
what's go ing on here (graphics alone) and 
the rand om out come o f such encount ers 
makes this a small inco nvenience in my 
view. (It mu st rea lly bog down on those ma · 
chin es with ou t graphi cs coprocess ing .) 

T he co lors chose n for the game ar e no t 
thos e that I would have chosen-th ey ar e 
rath er gaud y- but the defect is outweighed 
by the gam e's other uniqu e featur es and the 
poste r you ge t o f the sup er cover paintin g 
by illustra tor Roge r Dean . Littl e soun d is 
emplo yed , but the intro music is very 
appropriat e. 

So met imes the chara cters act in an errati c 
and co nfu sing mann er (graphi cs-wise) and 
see m at times to go a b it haywire. I haven't 
found thi s a p ro ble m; aga in, the nove lty o f 
the game makes such qui rks eas ily forgiv· 
abl e. (On e chara cter I killed seeme d to be 
perp e tually fallin g in the elevator shaft he 
fell int o, but the cree p deserve d it.) I expect 
the se types of pro blems to be the challenge 
for p rogr am me rs o f futur e games in thi s 
genr e; Br atac cas is an icebr ea ker, and trul y 
ne w ideas always have the ir rough edges. 

The Last Scene 
O nce I overca me the d ifficult y in lea rn · 

ing to move Kyne, I foun d somethin g I 
rea lly like-a cleve r game th at allows a lo t 
of freedo m in your cho ices and move ment ; 
if you get weary of a conversatio n with 
some two-bit space thu g, you can simpl y 
turn around and walk away. It is the most 
unu sual game I have seen for the Amiga so 
far, a nd , for a mi cro game, a uniqu e acco m· 
plishm ent in a nim ated graphi cs. Brataccas 
req uir es 5 l 2K, but it is impr essive, co rn· 
pare d to ot her p rogra ms I have seen th at 
need 5 l 2K to do mu ch less, that it resides 
enti re ly in memory once loaded-a tr ibut e 
to the progra mm ers at Psygnos is. 

I am rare ly capti vated by any micro 
game, but l would bu y Bra taccas a nd can 
enthu siastically reco mm end it. Thi s could 
be a Pa nd ora's Box- now I'm waitin g for a 
gam e like thi s that allows keyboar d input in 
the conversation bubbl es, with voice synth e· 
sis .. . an anim ated-int eractive-video- int erac· 
tive-tex t adve ntur e ... maybe . 

Well, Psygno sis?• 

Brata c cas 

Mindscape fo e. 
3444 Dund ee Road 
No rthbro ok, IL 60062 
312/480-7667 
$49.95 
Requires 5 12K 
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Circle 68 on Reader Service card. 

~ LIONHEART 
BUSINESS & STATISTICAL SOFTWARE 

PC/MS-DOS, AMIGA, MACINTOSH 
ATARI 520ST, CP/M, COMMODORE 128 

Explanatory books with professional compiled 
software; the new standard for statistical use. The 
influential Seybold Report on Professional ~m­
puting has this to say about Lionheart ..... our sen­
timental favorite because of its pragmatic approach 
to the basic statist ical concepts ... The thinking is 
that the computer merely facilitates the calculations; 
the important thing Is to be able to formulate a 
problem correctly and to determine what type of 
analysis will be most valuable ." Let Lionheart help 
you get ahead of the competition! 

• BUSINESS STATISTICS •.. .. .... .... $145 
• EXPERIMENTAL STATISTICS ......• ... 145 
• MULTIVARIATE ANALYSIS ....•...... 150 
• QUALITY CONTROL & INDUSTRIAL 

EXPERIMENTS ......•.•........•..• 125 
• FORECASTING AND TIME-SERIES ... .. 145 
• SALES AND MARKET FORECASTING ... 145 
• DECISION ANALYSIS TECHNIQUES . . . . 110 
• LINEAR & NON-LINEAR 

PROGRAMMING . . . • . • • . . . . . . • . . . . . 95 
• PERT & CRITICAL PATH TECHNIQUES . • 95 
• OPTIMIZATION ...... .....•...• .• ..• 110 

VISA , MasterCard, AMEX, Check 

P.O. Box 379, ALBURG, VT 05440 

(514) 933-4918 

Circle 100 o n Reader Service card. 

MATH 
AND 

SCIENCE 
STUDENTS 

NEW for your 
Commodore AMIGA 

-EQUATION PLOTTER-

- Fascina1ing! Wa1ch lhc Amiga acwally draw your 
cur ves on lhc color mon itor! 

-Pl ots simplcsl 10 mos1 complex equati ons! 
-A utomatically ho mes in on a pan iculara rca fora 

more expanded view of your subject! 

- Con1,1ins a buih-in LIB RARY of common 1ypes 
of equation s; or , you can insert your own fo1111u· 
lae dir eclly inlO the program! 

-Dis plays roolS of !hose cquaiions graphically! 

-Co mpares graphical fc:uu rcs of 1wo func1ions! 

Easy-10-usc 3.5 • diskeuc with Users' Guide. 
Requires your (M icrosofl) AmigaBASIC & 5 I 2K. 

Availabilit y: :-IOW! Send 529.95 10 

SCIENTIFIC SOFTWARE 
P.O. Box 202 

Rexford, NY 12148 
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Circ le 118 o n Read er Serv ice card . 

GIANT SELECTION 
OF COMMODORE AND 

AMIGA PRODUCTS 

soFTwARE AVAILABLE AT KJ r~~TIAL 

Abso ft 
Acti vision 
Aegis 
Amlga 
Batteries. Inc. 
Blue Ch ,p 
Borland 
Brode rbund 
Chang Labs 
Cher ry Lane 

01gi1al Creations 
Disco very 
Ecoso ft 
Electronic Ans 
Hayden 
lnfocom 
Insight 
Inte ract ive 

Analyt ic Node 
IPS 

Island Graphics 
Jenday 
JMH So ftware 
Lattice 
Lion Hean 
Man x 
Maxi so ft 
Mega soft 
Megatron ics 
Metadigm 

Mic roforge 
M1cro-1llus1ons 
M 1crosm1ths 
M1cr0Prose 
M icro Search 
M icro Systems 
M indscape 
New Hori zons 
Ou ene 
UBZ 

Scarborough 
Sof t Team 
Sublog,c 
Syn apse 
Techno·Soft 
The Other Valley 

Software 
True Basic 
Tyc hon Tech. 
VIP Techno logies 

HARDWARE AVAILABLE AT KJ r~~TIAL 

Am iga Commod ore OSI Juki Ok idata Star 
Appl ied Visions Curt is Epson Kraft Oubie Starpoin t 
Cables Data Switch Fleetmasters Kurt a Ring King Tecmar 
Canon Dlablo Innovative Micro-B otics Skyles Wico 
Ciloh Digi ·View Technolog ies Mlcroforg e Sony 

CALL. (818) 366-5305 • 366-9120 
Circ l e 81 on Reader Serv ice card . 

REVOLUT I ON 
SOFTWARE FOR THE AMICA 

ALL NEW SOFTWARE TO UNLEASH THE REAL POWER 
OF AM/GA . MAKES SOUND AND ANIMATION EASY. 

am ' 
SOUNDSHOP ea ' CREA TE nnd EDIT WAVEFORM S for AN/G'A 's four 

voices . Use the voices from the INSTRUMENT S 
DEMO. STORE arid RECALL music and so und effects . 
Inc lud es BASIC and C so urc e exn mpl es using wave s . 

~*t~ BOBS HOP ~itt 
CREA TE and EDIT ANIMATED seq uen ces using AN/G'A 

Blitter Objects (BOB) graphics with thi s POWERFUL, 
EASY - TO- USE edito r . Sto re animations for use 
from BASIC and C programs . Ex i,mple s included . 

The above programs plus sam ple WAVE S, 
ANIMATIONS , object librarie s , DEMOs, C 
& BASIC source. documentation . 

Powerful, fun l!. ensy to $49.95 use at a great price ... 

Se nd Check or inquiry to : REVOLUTION Soft war e 
P. 0 . Box 38, West Chesler, PA 19831 . 

CALL (2 15) 430-2801 for detail s. 
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C irc le 33 on Read er Servi c e car d . 

The Right Link, Ltd. 

Amiga Monitor Cal>le~ 
Sony, Amd ek, T axan and others. $34.95 to $39.95 

Amig~ . Printer Cables 
6 and 10 feet ...... ......... .... ........ .... ...... . $39.95 $49.95 

Amiga Extens_i_~n-~ables 
(for disk drives e tc.) ..... .............. ..... ..... ..... ..... . $36.95 

Arn~ga _ Hardware 
10-meg to 40-meg ....... ....... .... .. $755.95 to $1,762.95 
2-meg Ram Board ....... .. .... .... ................ ........ $859.95 
Stereo Sound Digitize r ............... ..... ..... ..... ... $344.95 
Seven-Slot Expansion Box ............... ...... ....... $614. 95 

Amiga Software 
Programmer's Editor ... .-...... .......... .... ...... ..... .... $69.95 
RAM Disk ...... ..... ............ ..... .. ..... .... .... ...... ..... .... $24.95 
Prolog Level I .... ...... .......... .. .... ..... .......... ..... .... $89.95 

The Right Link, Ltd. 
P.O. Box 724085 • Atlanta, Geo9'.'gia 30339 

(404) 984-9060 • 1-800-762-3420 

Dea ler Inquiries Welcome 

Ci rc le 55 on Reade r Serv ice ca rd . 

SEPTEMBER 20 & 211986 
LOS ANGELES AIRPORT HILTON 

CALL 213·410·4000 for hotel reseNations 

• EXHIBITS AND EVENTS 
• NATJONALCOMMODORESPEAKERS 
• SHOW SPECIALS & DISCOUNTS 
• SEE THE LA TEST INNOVA TJONS IN 

HARDWARE/ SOFTWARE TECHNOLOGY 
FOR THE COMMODORE MARKET 

The only West Coast exhibition and conference 
focusing exclu sively on the AMIGA, 

Commodore 128 PC and C-64 marketplace. 

REGI STRATI ON FEES : ONE DAY $10.00 TWO DAY $15.0 0 ·: 

FOR MORE INFORMA T/ON AND DETAILS CONTACT: 
WEST COAST COMMODORE ASSOCIATION, INC. 

P.O.BOX 210638 
SAN FRANCISCO, CALIFORNIA 94121 

(415)982-1040 BETWEEN 8AM-5PM PST 
•;,>• '• , . • .. .. ... . ... . ..... . 



Circle 63 on Reader Service card. 

T)~Sew~ 
W~t H~ Y(X4, New"'44 

Tec~~ical s_upport, personal service . com­
pet1t1ve prices. 

Disclone full service quality tested diskette 
duplication, packaging, documentation produc­
tion and processing ensures precise duplica­
tion, thorough quality contro l, and expedient 
response to your requirements. 
NOclone state of the art hardware based copy 
protectio n is true piracy protection for author­
ized allotmen ts only. Each application is 
uniquely encrypted. Install routines are coded 
for nontransferrable hard disk allotment s. 
Committment dates are guaranteed. Fast 
turnover 

• up to 1 OOO in 24 hours , any format. 
• up to 10,000 in one week, any format. 

OISCLONt. SOFl"'N l>.Rt. ?ROOUC1\0N St.R\JICl:.S 

1050 North Fifth Street , San Jose , California 95112 
( 408) 94 7-1161 OUTSIDE CA: 1-800-826 -4296 

Circle 160 on Reader Service card . 

300/1200 BAUD MODEM 
- Hayes compatible - Auto answer and dial 
- Direct connect - Full 1 year warranty 
- 8 LED status lights 
- FCC approved $109 

COMPATIBLE WITH TEXTCRAFT OR SCRIBBLE 

SPELLCRAFT 
An interactive spelling 
checker with over 40,000 
words. Any number of 
words may be added to your 
own "user dictionary". 

MERGE MASTER 
Mail merge system. Turn 
your word processor into a 
powerful mailing list 
manager. Merge personal 
data into any document. 

YOUR CHOICE $24.95 
2000 Question Talking Trivia .. . ......... $19.95 
Am iga PC carrying case . . . . . . . . . . . . . . . . $89.95 
Amiga 1080 monitor case . . . . . . . . . . . . . . . $69.95 
Amiga system dust covers .. . ....... . .... $14.95 

WE WILL BEAT ANY ADVERTISED PRICE! 

~~@&LflRl©ITlJ~~~ 
To Order: 
800 -232-6342 
Nat ionwi de 
80 1-752 -2642 
Inside Utah 

5 5 NO . MAIN STREET. LOGAN . UTAH 84321 

Circle 66 on Reader Service card. 

ADVANTAGE 
lnternatlonal Users Group 

for the 
AMIGA 1

M 

The S tevens Pub lishing Company is proud to announce 
the f onna tion of 

ADVANTAGE 
lntemattonal Users Group 

What kind of "advantages" are we talking abou t . . . 

• A Twice-Monthly newsletter with up-to-the-minute information 
on AM ICA. 

• An Electronic Information Service and BBS so you con get 
quick 1nformot1on 

• In-depth special reports on your A M /GA computer and the 
software ovo1loble for ii 

• Dealer, software, and hardware information and reviews will 
be constantly offered 

• And more. including the guarantee that you·11 get quick answers 
to your AM ICA questions 

-s2s per year, includes all -
Check/money order to: 

ADVANTAGE for the AM / GA 
Box 121 • Brightwaters, NY 11718 

Voice: 516-587-5462 • EIS: 516-661-4881 
AM / GA iJ a 1rademark of Commodo re-A miga Inc. 

Circle 175 on Reader Service card . 

AC/FORTRAN™ 
Mainframe quality, full feature ANSI FORTRAN 77 
compiler includes: Debugger , Linker, Library Manager, 
Runtime Library, IEEE math, and C interface. Supports 
Comple x numbers, Virtual arrays, Overlays and D)~1amic 
Linking. Not copy protected. $295. 

\'ersion with support for CSA 68020/ 68881 board also available. 

AC/BASIC™ -Coming Soon 

From the authors of Microsoft BASIC for Macintosh. comes 
AC/ BA')lC for the Amiga. Companion compiler to 1he Amiga 
BASIC interpreter: has more features and includes a Debugger , 
includes BLOCK IF, CASE statement. and STATIC keyword 
extensions and executes up to 50x faster. AC/ BASIC is the new 
BASIC reference for ,\1(68000 based personal computers. Not copy 
protected. S29'i. 

Telephone orders welcome 

Scientific/ Engineering Software 
4268 ,. Woodward. Royal Oak, Ml 48072/ (313) 549-7111 
A1111g:1 tr:rde111:rrk of Comn11xlorr1 Amig:r. ~licro,oft tr:rfomrk of Microsoft Corp 

A miga World 99 



JOO july!Aug;ust 1986 

By Bob Ryan 

Puzz ling Amiga questions got 
you backed into the proverbial 
corner? Express them to us at 
Help Key, Amiga World edito­
rial, 80 Pine St ., Peterborough, 
NH 03458. 

UndeSIDEd 
Q: I recently j)llrchased some com­
mercial software that arrived 011 a 
single-sided, do11ble-dmsity diske/le. 
The software works, but I'm wonder­
ing if the single-sided diskette could 
damage the read/write heads inside 
my Amiga disk drive. 

Larry Groome 
Ind ianapol is, I 1 

A: Single-sided di sks will no t 
harm your Am iga di sk dr ive. In 
fact, the only diff erence betwee n 
singl e-sided and do uble-sided 
di sks is that sing le-sid ed disks 
are verified by the manufac­
tur er on one side on ly, while 
double-sided d isks are ver ified 
on both sides. Otherw ise. the 
d isks are id entical. 

Should )'OU be co nce rn ed 
abo ut using a di sk th a1 is onl y 
ver ified o n one side? I don ' t 
thin k so. For many years, I used 
s ingle-s ided di sks with my Ap· 
pie II , whil e Guy Wri ght 
(AmigaWorld Editor-i n -Chi ef) 
used th e sam e b rand on hi s C. 
64. T he funn y thin g is th a1 th e 
Commodo re dri ve reco rd s on 
th e to p su rface of the di sk whi le 
th e Apple drive uses th e bottom 
surfa ce! ~e ith e r one o f us had 
any prob lems. althoug h on ly 
one of us was using the manu­
factu rer-verifi ed side of 
the disk. 

---
Questions , 
Questions 
Q: I heard that there is a new 
68000 L/ 2 processor (12 MHz). 
Could I use this chip in my Amiga? 
Also, will yo11 be reviewing the 
68020 board from Computer System 
Associates? 

I also have some questions abo11t 
AmigaW orld. When are )'Oil going 
lo a monthly for mat? When do we 
get articles abo11t AmigaDOS and 
Amiga Basic? When do we hear 
more about new products for the 
Amiga? Will )'Oii report the death of 
the Atari 520ST? How can I get a 
co/1y of your Premiere issue? 

Mark T. LeVam 
Unit ed States 1V!ilita ry Academ r 

West Poi nt , :"JY 

A: You cou ld pop a 12 ~!H z 
68000 in to your Amiga. but it 
wou ldn't do you any good. The 
Amiga system cloc k regulates 
the speed of the processo r. and 
that speed is fixed at 7. 12 :\!H z. 
To ge t the Am iga LO take ad\'an­
tage of a 12 ~1Hz pro cesso r. 
you'd have LO redes ign the en· 
tire mothe rb oard. Concerni ng 
the CSA boa rd (the Turb o 
Am iga), we have a rev iew of ii 
in th e wo1·ks. Look for it in an 
up co min g issue. 

AmigaWorld will go LO a 
mon thl y for mat when the 
Amiga ma rket ge ts b ig enoug h 
LO ju stify the move. Right now. 
there aren' t enoug h co mp ani es 
th at can affo rd LO adverti se on a 
mont h!)' bas is, and there aren't 
eno ugh Am iga owners LO make 
up fo r th e reduced adverti sing 
if we go monthl y. It's pure ly an 
eco nom ic decision: If it were 
left up LO th e edi to rs, we'd al· 
ready be a monthly (and we'd 
p roba bl)• be out of bus ine ss). 

We began pub lishi ng mo re 
1echni cal mater ia l with our :-.fay/ 
June issue. Look for th at trend 
to co ntinu e. We pu blish new 
product informa tion in the 
Wh a t's New? sec tio n , ba sed 
up on man ufactur er pr ess re­
leases. We LI) ' to avo id menti on­
ing p ro du cts th at won' t be 
ava ilab le whe n th e ma gazin e ap ­
pea rs, but we occas ionall y ge t 
burn ed when a produ ct is de­
layed . We don' t " ·an t to frus-
1rate you by ann oun cing 
pr od ucts too soo n befo re th ei r 
release. (Reme mb er whe n the 
T ransforme r was du e out in Oc­
tobe r '85?) You can o rde r ba ck 
issues by ca lling 800/258-54 73. 
Th ey take VISr\, MC o r AE. 

I do n' t anti cipate eve r hav ing 
to repo rt on the dea th of any o f 
th e Atar i machi nes. nor do I 
want LO. Th e Atar i 520ST loo ks 
like a goo d mac hin e fo r its 
pr ice. I happ e n to think th at th e 
Am iga is a supe r ior machine. 
but I don' 1 subsc r ibe to the no· 
1io11 tha 1, be cau e I have an 
Amiga. I'm aut omat ica lly a so l­
d ier in some ho ly war aga inst 
Atari. I ho pe th e ST machi nes 
do well, becau se co mp e titi on is 
necessa ry in th e com pu ter in­
du s try. 11 helps keep prices low 
and stirnu la 1es innovat ion and 
new p rodu cts. 

The Science 
Machine 
Q: As a scientific researcher, /'111 in· 
terested in 11si11g the Amiga in con­
junction with my work. Many of the 
programs I use are wrillen ill For­
tran. Will a Fortran language be 
available for the Amiga ill the near 
fut11re? Also, is any sort of floating-



point /1rocessor (analogous to the Jn. 
lei 80287) anticipated for the 
Am iga? 

Thomas G. Patterson 
Sp okane , WA 

A: Check out the Wha t's New? 
sec tio n for infor mat ion about 
Absoft's Fortran 77 compiler for 
the Amiga. Also, the 68XXX 
fami ly from Motoro la do es in· 
elud e a float ing·po int pr ocesso r, 
the 6888 1. At thi s time, it is 
onl y available in conjunction 
with 6802 0 pro cessor boards. 
See What' s New? in our March/ 
April issue. 

Hard-Disk Quiz 
Q: I 'd like to buy a hard disk in the 
near fu ture and I'd like to know if I 
can transfer the cont ents of Kick· 
star/ and Workbench to the hard 

drive. Also, will the comfmt er boot 
from the hard drive? Can you tell 
me of any manufacturers besides Tee· 
mar who havP hard drives fo r the 

Amiga ? 

What is a good C compiler/linker/ 
editor for the Amiga? Is there any 

way to obtain the source code fo r 
programs such as ED ? Finally, I 
have two monitors and I 'd like to 
know if I can have the source code 
displayed 011 one monitor and the 
graphics output on the other? 

Detlef P. Vischer 
Chicago, IL 

A: Whe n you first turn on your 
Am iga, you' re p ro mp ted to in· 
sert the Kickstart di sk int o the 
int ernal dri ve. You can't cha nge 
thi s sequen ce, so there is no 
point in transferring the con· 
ten ts of Kickstart to a hard di sk. 
Similar ly, you have to boot 
Ami gaDOS with a v\lork benc h 
d isk in the int ernal dr ive. O nce 
you've boot ed the DOS, how· 

e\·er, you can des ignat e the hard 
di sk as the SYS: device and run 
your computer fro m th e har d 
disk. (Th e SYS: de vice is nor· 
mall y the d isk that you use to 
boot the comput er.) The Micro 
Forge is a lso produ cing hard 
di sks for the Ami ga. See the Re· 
view section for informa tion o n 
one o f the ir units. 

Th ere are two C la nguage im· 
p lement at ions ava ilabl e for the 
Amiga: the Laui ce C Co mpi le r 
and Aztec C from Manx. As far 
as I know, there is no way to ob· 
tain the sour ce code for ED. 

If you hook two monito rs up 
to the Am iga, they will have the 
same di sp lay. T here is no way 
to send differ e nt window s to 
diffe re nt mon ito rs. 

Digital Dilemma 
Q: I need to digi tize and ani mate a 
videotaped sequence. I can't seem to 
get a straigh t answe r on what I 
would need to accomplish this 11.Sing 
the Amiga . Do ! need a digitizer 
and a genlock? Is any of this stuff 
on the market yet? 

Caryn Heilman 

J er sey City, J 

A: Th e Amiga Live! digit izer 
from Com modore gives you the 
capab ility of digit izing image s 
from a video tape sour ce; it is a 
combi nation hardwarc/sof twar e 
p ro du ct. You don' t need a ge n· 
lock hard ware dev ice too, unl ess 
you want to superimp ose tex t 
or ima ges (crea ted with a pai nt 
or an imat ion pro gram) on yo ur 
video ta pe. Ami ga Live! will take 
separate images from a video· 
tape player o r video ca mera 
and digitize them in real time . 
(See Matt hew Leed 's article , 
"Su ccess Story: A·Squar ed Sys· 
terns and the Am iga Digit izer," 

Am igo World, Ma rch/Ap r il 1986 . 
for mor e detai ls.) 

Using Ami ga Live! im ages for 
animat ion pr esents a lot of 
pr ob lems , however. Yo u ob· 
viously want to save eac h frame 
(or eac h thir d or founh fra me) 
as it's produ ced by the digitizer 
so you can la ter call u p the 
frames in a paint program for 
co lor ing. Th e prob lem is that 
the sof tware that acco mpanies 
Am iga Live! does n' t automa ti· 
cally save im ages to di sk. In · 
stead, by pr essing a mouse 
button , you freeze the curr en t 
image and ga in acces s to the 
Save fun ction. Whil e the image 
is being save d, your video tape 
ma chin e will st ill be runn ing. 
To digitize the next frame in 
the sequence, you'd have to re· 
wind the tap e and run it again , 
hop ing tha t you could "eyeball " 
the next fram e in the sequ ence . 

Obviou sly, the more sophisti· 
cated videota pe mach ine you 
have, the eas ier it will be to save 
a consecuti ve seri es o l' dig itized 
images. Ma ny two-head VCRs 
give you the opti on of advanc· 
ing one fram e at a t ime a nd 
then free zing on a fram e. Such 
a machin e would eli min ate the 
need to rewind the tape for 
eve ry fra me , but the quality o f 
the frozen image would not be 
as goo d as that pr odu ced by a 
four ·head VCR. T he bes t profes · 
sional video tape decks allow 
yo u to speci fy exactly which 
frame you wa nt to di sp lay; they 
are ver y expen sive. 

Saving a dig itized video ta pe 
sequ ence is a tim e·con sum ing 
process . You can make it eas ier 
by emplo ying the best video tape 
deck you can ge t your hands 
on. Th e Am iga Live! digitizer 
should be ava ilab le by the time 
you read th is. 

Products Mentioned 
Am iga Har d Disk System 
The M icro Forge 
4771 Coo l Sprin gs Road 
Win sto n, GA 30187 
404/949·5698 

Am iga Live! 
Commodor e Busi11ess Machines 
1200 Wilso n Dr ive 
West Chester, PA 19380 
2 15/43 1·9 100 

A/S FORTRAN 77 
Absoft 
426 8 N. Woo dwa rd 
Royal Oa k, Ml 48072 
313/549·7 1 I l 

Aztec C 
Manx Softwar e Systems 
PO Box 55 
Sh rewsbur y, NJ 0770 I 
20 I /780-4004 

Latt ice C 
Lattic e l11c. 
22 West 600 
Buu erfi eld Road 
Glen Ellyn, IL 60 137 
312/858· 7950 

T-disk 
Tecmar Inc. 
6225 Cochran Road 
So lon, OH 44139 
2 1 6/349· l 009 

Turbo Amiga 
Computer System Associates 
7564 Tr ade St. 
San Diego , CA 92 121 
6 19/58 1·03 16 
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Circle 188 on Reader Service card. 

JUMPDISK: $5 
That's right: $6. 
And it's on a disk. 

JUMPDISK is a monthly co llection of 
ready·to·go Amiga software, articles, 
tutor ials, features, news, reviews. 

JUMPDISK 11 1 has 15 prog rams: 
games and serious applications, as 
well as art icles telling how to use your 
Amiga to the brim. 

JUMPDISK costs little more than a 
blank disk. You can't lose. 

With no further ob ligation. you can get 
JUMPDISK 11 1 mailed to you now. 
Send your order and $6 to : 

JUMPDISK / Richard Ramella 
1493 Mt. View Ave. 
Chico, CA 95926 

(Nor sure? Then wrire us or circle our 
Reode r Service Cord number in rhis issue. 
ond we 'll send you our big emor ionol 
pirch.) 

Circle 48 on Reader Service ca rd. 

AMIGA OUTLET 

3 !/ 2' Disks CDS, DD) 10/ $29 . 95 
3 1/2' Disl<s CDS,DD> Plain Label Btand 

1/$3 . 15 
Scali 

CLASSIC IMAGE INC. - PRESENTS 
DIABLO - Graphic mind challenge game S29. 95 
DISK LIBRAR Y - Now you can File , Catal og, Upda te 
Search, Ct oss Reference , Report S49. 95 

Amiga System Covers - W/mouse/LOGO S21. 95 
Amiga Disk Cover - 1010 or 1020 with LOGO S7 . 99 
Paper T/F-F/F Wbite,9 1/2 x ll,201b . 150/ S8. 99 
Paper T/ F-F/ F White, 9 1/2 x 11 201b. IOOO/ S22 . 95 
Paper T/ F-F / F l/2 ' Greenba r,, 91/i xt l, 18lb!OOO/ S 18. 99 
Index Cards - T/ F-F/F, 3 x) 500/ $7 . 95 
Rolodex Cards -T/F-F/F, 2 1/6x4 500/ S8 . 95 
Labels -T / F-F/ F, Adc!Jess !000/ S5 . 00 

S&IH2 . 50 US 
S&H-$4 . 50 CN 
US S's only 

Visa 
Master 

M . W . RUTHC0.
1 

AMW5 6 
510 Rhode lslana Ave . 
Cherr y Hi!\, NJ 0800 2 

(609) 607-2526 

We stock what we sell, for fast delivery . 

Send for FRE E CAT ALOG•All available AMIGA items 

ATTENTION PROGRAMMERS - Let us take over th~ 
headaches of publishing your software . We are looking 
for all items related to the ' A~UGA ' . 

AUG 

AMIGA US ERS " GROUP 68000 

You will re ceive our o trl clnl news letter. 
Eva lu ations on software nnd bnrdwnr e, Ad · 
vnnced updn tlng s , t echnica l Information, 
Problem-s o lvin g, pr ogr am exchang e. Buy · 
In g di scoun t service, an d m uc h more . 
Send $16.00 US for Chart.er Membership to: 

AMIOA USERS · GROUP 68000 
Box 3701 - Attn: Joy Forma n 

Cherry Hlll, NJ 08034 

(609) 667-21526 • Vlaa / M11Bte r -Add $1 .00 
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Circle 69 on Reader Service card. 

UBZ FORTH- ~ tk Al1d9; 

* FORTH- 83 com patible 
*32 bit stack 
• Mul t i-tasking 
• Sepa rate header s 
*Ful l screen editor 
• As sembler 
• Amiga DOS suppo rt 
* Intu it ion suppor t 
• ROM kernel suppor t 
*Grap hic s and so und sup por t 
*Comp lete doc umentation 
• Assembler so urce code 
inc luded 

• Monthly newslett er 

$85 Shipping inc luded 
in continental U.S. 
(Ga. residents add sales tax) 

U B Z,Salrfffru: 
(404)-948-4654 

(call any time ) 
or send chec k or money order to: 

UBZ sop:_,,~ 
395 St. Albans Court 
Mableton , Ga. 30059 

• Amiga is a trademark for 
Commodore Computer . UBZ FO RTH 
is a trademark for UBZ Software. 

Circ le 85 on Reader Service card. 

68(\(\Q Software 
Quelo® ~~ Development 

~ Tools 

• Motorola compatible macro assembler 
• Industry standard 
• Mature-f irst release January 1983 
• Source code available 

Host 

Amiga 

Amiga 
68000/68010/68020 

Nalive and Cross Assemblers 

68000/ 68010 
Target package 

Am1ga $ 99 
MS·DDS/ PC-DvS Amiga 199' 
CP/ M·80 Am1ga 199· 
CP/ M·86 Am1ga 199· 
CP/ M·68K Amiga 199' 

' includes the nalive Amiga assembler. 

Additional hosts and targets available: 

68020 
package 

$149 
249' 

249· 
249• 

Atari 520/ 1040ST, UNIX 4.2. UNIX V. VAX VMS and 
external 68xxx boards. 

Contact Patrick Adams today 

Quelo, Inc. 
2464 33rd Ave. West. Suite 173 

Seattle, WA 98199 
phone 206/ 285-2528 telex 910-333·8171 

Trademarks Ouelo, Ouelo, Inc. MS, Microsoft Corp . CP/ M, 01g,1al 
Research. UNIX. Bell Labs. Am,ga, Commodore·Am,ga, Inc : Atari 
Corp 

Ci rcle 195 on Reader Service card . 

FIRE 
YOUR 

EDITOR. 
And put Microsmiths' 
TxEd to work for you. 

The Text Editor that should have come 
with your Amiga is now available. 

• Easy to learn, mouse & menus 
• Fast display & compact code 
• Multiple windows, cut & paste 
• New Word Processing features 

To order, send S39.95 in check or money 
order plus $2.50 postage and handling to: 
TxEd by Microsmiths, P.O. Box 561, Cam­
bridge, MA 02140. Tel.: (617) 576-2878. 
Visa and Mastercard accepted. Mass. resi­
dents add 5% sales tax. Amiga is a trade· 
mark of Commodore-Amiga, Inc. Designed 
by C. Heath. Dealer inquiries invited. 

,r 
MICROSMITHS, INC. 

This Publication 
is available in 
Microform. 

UniYcrsity Microfilms 
I ntcrnational 

Plc: .. -.c ...:nd .tJd mona l mfon n.m~,n 

11,, - - --- - - - ---
;\ o1mc __ __ __ _ __ _ _ 

l n,111u1111n, _____ _ ___ _ 

~ln."<'--- ­

C 11) -- ---

S1atl' Z111•-- - ---

JIIO No rt h Zech Ro.ad 
lxp, P R 
Ann Ar~,r . \ 11 .:s11X, 



Circl e 105 on Reader Service card. 

FREE 1495 
AMI GA 

~ -) .,~ r~..:; I l ¥55 -~- ~ 
. ~ 

W1lh pu rc hase of Comput er 

# 1 AM/GA DEALER 
SPECIALIST IN 

HOME ANO BUSINESS COMPUTERS 

612-938-3161 
82 1 Ma,n S1ree1. Hopkins. MN 

Ci rc le 96 on Reader Service card. 

P.S. 
Plus 
Plus 
Plus 
Plus 

Dea ler 
Inquir es 
We lcome 

Produ c ti v ity Software For 

\~G( 
Q - Mail 
Q- File 

Q - Term 
Q - Check boo k 

Prices Start at $39.95 
Call or Write 

for de tails 
Me tropo lita n Software 
1298 SOM Ce nter Rd. 

May field Hts .. OH 44124 

I aoo- 336-49s 1 I 

Circ le 98 on Reader Service card . 

MelaScope: The Debugge r 
MetaScope gives you 
everything you've always 
wanted in an application 
program debugge r: 
• Memory Windows 

Move through memory. di splay 
data or disassembled code. 
freeze to preserve display and 
allow restoration. 

• Other Windows 
Status windows show regi ster 
contents and program state with 
freeze and restore : symbol. 
hunk . and breakpoint window s 
list current definition s. 

• Execution Control 
Breakpoints with rep etition 
counts and conditional 
expressions; trace for all 
instructions or subroutine level. 
both single-step and continuous 
execution. 

• Full Symbolic Capability 
Read symbols from files. define 
new ones, use anywhere . 

Meta'l'oolsl 
A comprehensive set of tools to 
aid your programming (full 
source inc luded ): 
• MetaMake 

Program maintenance utility. 
• Grep 

Sophist icated pattem matching 
utility. 

• Dlff 
Source file compar e. 

• Filter 
Text file filte~ 

• Comp 
Simple file compare. 

• Dump 
File dump utility. 

• MetaSend 
Amiga to PC file trans fe~ 

• MetaRecv 
PC to Amiga file transfe ~ 

Metadigm products a re 
designed to fully utiliz e the 
capabilities of the Amiga "' in 
helping you develop your 
programs. If you're 
programming the Amiga, you 
can't afford to be without them. 

Dealer Inquiries Welcome 

• Powerful Expression 
Evaluation 
Use extended operator set 
including relationals. all 
assembler numb er format s. 

• Direct to Memory Assembler 
Enter instruction statements for 
di rect conversion to cod e in 
memory. 

• and Morel 
Log file for operations and 
displays. modify I search /fill 
memory, etc. 

MelaScribe: 
The Editor 

MetaScr ibe has the features 
you need in a program edit or: 
• Full Mouse Support 

Use for te xt selection. command 
menus . scrolling - or use key 
equivalents when more 
conven ient . 

• Multiple Undo 
Undo all command s. one at a 
time . to level limi ted only by 
availabl e memory. 

• Sophisticated 
Sea rch /Replace 
Regular expre ssi on s. 
forward /backward . ful l file or 
marked block. 

• Multiple Windows 
Work with different file s or 
different portions of the sam e 
file at one time . 

• Keystroke Mac ros 
Record keystrok e sequences or 
predefine , assign to keys you 
choos e . 

• and Morel 
Copy be tween file s, block 
copy /move /delete , set tab s and 
margins. etc. 

Met ad i~tt?, IQc. 

Meta Scope 
$95.00 
MetaScribe 
$85.00 
MetaTools 
$69.95 

19762 MacArthur Blvd . 
Suit e 300 
Irvin e. CA 92715 
(714) 955-2555 

(California residents + 6%). 
Visa /MasterCard accept ed . 
Amlga 1• a lrade inark of Commodor e -Amlga Inc. 
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Manuscripts: Co ntr ibu tion s in the form of man u­
script s with drawing s and /or phot ohri·ap h are wel­
co me a nd will be con s ider ed for p oss ible 
public a tio n. Amign \\'orld assumes no respon sibilit )" 
for loss or damag e to an)' mat eri al. Please enclo se 
a self.add ressed. stamped envelope with eac h sub­
mission. Payment for the use of any unsolicit<::d 
mater ial will be 111ade 11po11 acce pt ance. All contri · 
bution s and editoria l co rre spo nden ce (typed and 
doub le-spa ced . plea se) sho ul d he d ire c ted to 
AmignWorld Ed itorial Office s. 80 Pin e Street Pe ter­
borough. :s/H 03·15 : telephon e: 603-92-1-947 1. Ad­
vertising I nquir ies s h o uld b e dire c ted t o 
Adverti sing Office . CW Communi catio nslPeter· 
borough. Inc.. Elm tr C'et. Peterboroug h. :-SH O:H58: 
teleph o ne: 800-4~ I +HJ3 . Subsc ripti on prob lems or 
address changes: Ca ll 1-800-227-5 7 2 or write to 
Amiga World, Sub scription Depart men 1, PO Box 868. 
Farmin gd ale. NY 11737. Prob lems with adver tisers: 
Send a de scrip tion of 1hc problem and ro ur current 
addre ss 10: llm ig11World, Elm Str ee t. Pe terb orough. 
NH 03-158. ATIN. : Bar bara Harri s. Cusw mer Ser· 
vice Manage r. or ca ll 1-800-44 1-·140:I. 

Amiga World is a member of the CW Co mmuni ca­
tion snn c. gro up , the world 's largest publi sher of 
compm cr-related in for mation . The group pub · 
lishes over 50 compu ter publ icatio ns i11 mor e than 
20 major co untr ies. ' inc mill ion peo ple rea d one 
or more of the grou p's publicati o ns eac h month . 
'.\!ember s of the group include : Argenti na's uim · 
puterworld/Argentina: Asia's Asian uimp 11terworld: Au s­
tralia 's uim puterworld A11stmli a, A11s tra/ia,1 PC \Vorld 
and M(uworld: l:lrazil's /)ataNews and PC Mundo: 
China' s Chi,w ui mp11ten(l()r/d and China ui mp11ter­
world Monthly: Denmark' s ui 111p11tl'lwor/d//)an111ark, 
PC World and R UN (Commod ore): Finland' s Mikro: 
France 's Le Monde hifoniwtique, Golden (Apple ), OPC 
(IBM), Theoreme and Distrib111iq11e: German y's Com· 
puterwoche, !rifowelt, PC Welt, ui 111p11ter Bt1Siness and 
R UN; Italy's ui mputenvorld Italia and PC Magazine: 
Ja pa n' s ui mputerworldjapa11: Mex ico's uimp11terworldJ 
1\!lexico; T he 1etherla nd's ui mputen(l()r/d Netherlands 
and PC World; Nonvay's ui mputerworld Norge and PC 
Mikrodata: Spa in 's ui mputerworld Espaiia, PC World 
and uimmodQTe World; Sweden's uim puterSweden, Mik­
rodalom and Svenska PC World: Swiue rland 's uim­
puterwor/d Schweh.: The United Kingdom's ui mputer 
News, PC Bt1Siness World and uimp uter Business; Ven­
ezu ela's ui m/mterworld Venn.up/a; the U.S.' Amiga­
World, uimp uterworld, inCider, !rifoWorld. Mac\l'orld. 
Micro Marke/world, PC Woril/, R UN. 73 Magazine, 80 
Micro, Focus Publications and Network World. 

Coming Attractions 
Th e MS-DOS Conn ec tion- We examine 
product s that let you run .\-IS-DOS software 
on yo ur Amiga . 

Using Lib raries fro m Am iga BASIC- Do 
anyt hing a C p rogrammer can do. Include s 
a min i-shell p rogra m. 

Color Pri nters - We compar e a ha lf dozen 
to find th e best mate for your computer. 

In addition , Part II o f Fundam enta ls of C, 
a new tuto r ial on Amiga BASIC grap h ics, a 
look at the Am igaDOS fil ing system in 
in fo.phile , and our usual lineup of reviews, 
news and th ings that go bump in the night. 

104 july!Aug 1tsl 1986 

List of Advertisers 
Reru/(·r 
Sl'lvia 

N11111bn 

115 AbSoft , 99 
14 Activision, 30 
14 Activision, 30 
86 Advantage , 99 
84 Activ ision, 31 
12 Aeg is Draw, CIII 
19 Aeg is Draw, 32 , 33 
82 Anakin Research, 54 
29 Applied Visions. 59 

AmigaWorld 
Mailing List, 95 
Subscriptions , 16 , 17 
University Micro , 102 

58 Best Computer Suppl ies, 96 
51 Bethesda Softworks, 95 
95 Brown-Wagh, 89 

151 Capilano, 70 
Cardco . Inc., 13 
Commodore Business Machines, 

110 Compumed , 69 
41 Computer Mail Order . 60 
80 Computer Solutions, 72 
60 Creative Solutions, 28 

112 Data Research Processing, 73 
28 Digital Creations, 58 
63 Disclone, 99 
89 Discovery Software, 71 

153 Echo Data Services, 49 
26 Go Amiga, 87 
16 Illustrated Images, 29 
88 Interactive Analytic Node, 73 

118 KJ Computers , 98 
118 Jump Start, 102 
23 Lattice, Inc .. 7 
68 Lionheart , 97 
31 MANX, 27 
48 M.W. Ruth Company . 102 
18 Maxicorp, 1 
17 Megasoft. Ltd., 83 

180 Megatron ics, 99 
98 Metadigm, 103 
96 Metropo litan Software, 103 

103 Microbotics , 72 
195 Microsmiths, Inc .. 102 
52 Mimetics, 47 
31 Micro Illusions, 21 
11 Micro Illusions, 45 
95 Micro-Systems Software, 69 

108 Netch Comp. Products, 55 
38 New Horizons Software, 9 

102 NewTek, 11 
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CIV 

Readn­
S1'1~1irr 

N11111brr 

85 Ouelo, 67 
18 RS Data Systems, 67 

113 Redmond Cable, 95 
81 Revolution Software, 98 
91 Rosetta Stone Software, 26 

190 SKE, 28 
100 Scientific Software, 97 
61 Sedona Software, 49 
11 Shanner lnt'I , 41 

136 Softeam, Inc., 23 
24 Sony, 5 

105 Specialist In, 103 
115 Starpoint Software, 94 
120 TOI Software Inc, 40 
61 The 64 Store. 70 
90 The Microfo rge, CII 

126 The Other Guys, 73 
33 The Right Link, 98 
62 Trans Time Technologies, 85 
66 True Basic, 19 
99 Tychon Technology , 23 
69 UBZ Software, 102 
91 USA Flex, 88 
21 V.1.P. Technologies, 75 

185 Vision Technology , 102 
55 West Coast Commodore . 

* T his ad vert iser prefe rs w he 
conta cted di rect ly 

Th is index is pro vid ed as an 
add i1io11al sc1·vice. T he p ublisher 
docs 1101 assume liabi lit)' fur e rror s 
or omissions. 
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Become A 
Charter Subscriber 
And Save Nearly 

37% OFF 
The Cover Price 

It's the lowest subscription offer you'll 
ever find for AmigaWorld ... lhe new 
computer magazine for users of lhe newest 
Comm odore computer. 

• AmigaWorld ... lhe on ly Amiga·spec ific 
magazine on lhe mark et. It's as fresh and 
dazzling as the comp uter itselfl 

• Amig aWor ld . .. where expert auth ors will 
lead you through lhe exc iting and 
revolution ary features of the Arniga! 

• AmigaW orld ... he lping you discove r and 
utilize a whole new wor ld of computer 
grap hics and sounds! 

• AmigaWarld . .. because crea tive 
computin g was never so exciting and 
easy! 

Get 1 Year(Six Issues) 
OE Amiga World At The Spedal 

Introductory Rate 0£$14.97 
That's 25% OEEThe Basic 

Subscription Price! 
The CW Com111u11icatio11s Guarantee 

As the worlcl"s larg est publisher of computcr -relatccl 
inform ation , we unconditionall y guaran tee your Amigo\.\brld 
subscripti on . lf >·ou"re not completely satisfied. tell us. We"II 
re fund th e fu ll price of your subscription-no que suon s 
asked. 

"YES. I wan t to 
save 25 % off the basic rate. 
Ente r my one )1ear 
sub scription (6 issues) to 
Amiga',!\brld for the low 
chart er subscr ipti on 
pri ce of$14.97. If I'm 
not satisfied at any time, 
I will receive a full 
refu nd - no questions 
asked! 

D Payme nt Enclosed 

D Bill Me 

"YES. I want to 
save 25 % off the basic rate. 
Enter my one year 
sub scrip tion (6 issues) to 

AmigaHbrld for the low 
charter subscripti on 
price ofS 14.97. lfl'm 
not satisfied at any time , 
I will rece ive a full 
refund - no que stions 
asked ! 

D Payment Enclosed 

D Bill Me 

"YES. I want lo 

save 25 % off the basic rate. 
Enter my one year 
subscri ption (6 issues) to 
Amigattbrld for the low 
chart er sub scr iption 
price ofS 14.97. lfl'm 
not satisfied at any time, 
I will rece ive a full 
refund-no qu estions 
asked! 

D Payment Enclosed 

O Bill Me 

Name 

Add ress 

Ci ty State Zip 

Please make check payable 10 AmigoW>rld. Canada and Mexico SI 7.97 , I year 
on ly US funds drawn on US bank. Forei(P.l Surf ace $34.97, I year on ly, US 
funds drawn on US ban k. Foreign Airmai l pie ~ inquir e. Please allow 6-8 
weeks for delivery. This offer is fo r new subscri bers on ly. 

36782A 

Name 

Addre ss 

Ci ty State Zip 

Please make chec k payable totl migoW>rld. Canada and Mexico $17.97, I year 
on ly, US funds draw n o n US ba nk. f?rei(P.l Surfac_e $34.97 , I year on ly, US 
fund s drawn on US ba nk. Foreign A1rma1I ple ase inquire. P lease allo w 6- 8 
weeks for de livery. T his offer is for new subscribers on ly. 

36782A 

Name 

Addr ess 

City State Zip 

Please make chec k payable totl migoW>rld. Canada and Mex ico $17 .97, I year 
on ly US funds drawn o n US bank. Fore i(P.l Surface $34. 97, I year onl y, US 
funds drawn on US bank . Foreign Airm ail ple:uc inquire. Ple ase allow 6-8 
weeks for delivery. T his offe r is for new sub scribe rs on ly. 

36782A 
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Become A 
Charter Subscriber 
And Save Nearly 

37% OFF 
The Cover Price 

It's the lowest subscrip tion offer you'll 
ever find for AmigaWorld ... the new 
computer magazine for users of the newest 
Com modore compute r. 

• AmigaWorld ... the only Amiga-specific 
magazine on the market It's as fresh and 
dazzling as the compu ter itselfl 

• AmigaWorld ... where expert authors will 
lead you through the exciting and 
revolutionary features of the Amiga! 

• AmigaWorld . . . helping you discover and 
utilize a whole new world of compute r 
graph ics and sounds! 

• AmigaWorld ... because creative 
comp utin g was never so exciting and 
easy! 

Get I Year (Six Issues) 
OE Amiga World At The Special 

Introductory Rate 0£$14.97 
That's 25 % Off The Basic 

Subscription Price! 
The CW Commun icaticns Guarantee 

As lhc world' s largesl publisher or computer-re lated 
infonna1ion, we uncondiliona lly guarantee your AmigoWirld 
subscrip 1ion. If you're not comple 1ely salisfiecl. lell us. We'll 
rcfond the run price of your subscription - no questions 
asked. 



TO 
RECEIVE 

MORE 
INFOR· 

MATION 
TEAR 

out the perforated card. 
Please print or type your 

name and address where 
indicated. 

CIRCLE 
the numbers on the card 

that correspond to the 
reader service numbers 

on the advertisements that 
interest you. 

ORDER 
a one year subscription to 

AmigaWorld by circling 
500 on the card. 

MAIL 
the card with your check, 

money order or U.S. 
currency to: 
AmigaWorld 

Reader Service Dept. 
P.O. Box 363 

Dalton, MA 01227 
Or, you may request 

billing. 

LOOK FOR 
your subscription in 10 to 

12 weeks. 

REMEMBER 
to put the proper postage 

on the card. 
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AEGIS .DRAW 
A Drafting and 
CAD Tool for 
theAmiga™ 

Aegis Development, Inc. brings creativ­
ity to your fingertips! Use Aegis Draw'" to 
create accurate and detailed drawings of 
anything your mind can imagine and 
then transfer those images to plotters, 
printers, and other output devices. Aegis 
Draw was designed specifically for the 
Amiga and takes advantage of all the 
unique and powerful graphics capabilities 
that make this computer so special. You 
may work on several drawings at the same 
time using different windows. You may 
zoom in on an image or open a new win­
dow to observe detail while keeping the 
overall view of the drawing. Accuracy for 
a drawing is almost unlimited with accu­
racy far greater than 2,000,000,000 
points! Flexible? Sure! Mark an image 
and store it, delete it, scale it, rotate it, 
whatever! Aegis Draw puts you in charge! 

Aegis Draw also supports layering of a 
drawing- you may break up a drawing 
into various components allowing all or 
selected pieces of the layers to appear. A 
house plan can be broken into electrical, 
plumbing, and structural layers. The lay­
ers can appear in different colors, overrid­
ing the colors of the individual graphic 
elements. 

Mouse, Keyboard, or Tobi et input with 
pull down menus is provided. Aegis Draw 
allows you to set the physical scale for 
the output device, and create scaled 
drawings for architecture, electrical or 
structured engineering, and related CAD 
documents. Plotting can occur in back­
ground mode allowing you to keep work­
ing on other drawings. Plotters from HP, 
Epson, Comrex, and others are supported. 

Mistakes? Accidental deletion can be 
reversed using the UNDO function. 
Expand your creativity by passing your 
Aegis Draw image into a paint system 
such as Aegis Images'" to add flare and 
solid image fills. All Aegis products use 
the Amiga standard !FF file fonnat for 
easy data file exchange. 

So, if you are serious about your Amiga 
computer, don't you think you owe it to 
yourself to get the most out of it? With 
Aegis Draw, your investment can last a 
lifetime. See your dealer today and ask for 
a complete demonstration! 

P.S. Don't let your friends use Aegis 
Draw-you'll never get your computer 
back if you do! 

For the dealer nearest you, call 
1-213-306-0735 

• I · --e;;~ 

Remember-Software piracy is a crime! 

2210 Wilshire Blvd ., Su ite 277 
Santa Mo nica. CA 90403 

Aeg,s Oraw is a trademark of The Robert Jacob Agency DIV. 
Th e Next fro ntier Co rp. 
Amiga is a trademar k of C ommo do re Business Mach ines . 
Epson is a trade mark of Epso n A meric a. 
C omre x is a trademark of Com rex Internat ional. 
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