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FAST AND POWERFUL PRODUCTS FOR AREXX

Compile your ARexx s with the REXX PLUS COMPILER and they will execute
up to 18 times faster. Tﬂ Intuition Interface allows even the most novice user to
execute their programs at warp speed. Explicit error messages make debugging a breeze.
The REXX PLUS COMPILER generates a listing that is easier to read than the or

source. The listing contains nesting levels, flagged comments, a symbaol table and a
complete cross reference. Version 1.3 Is a major upgrade that generates 40 to 60%
: smaller programs. All REXX RAINBOW LIBRARY SERIES functions can be included as

part of the language.
Uon't just take our word for i1, here is
. whal some of the experts have to say
aboul the REXX PLUS COMPILER

“.--A SIGNIFICANT NEW PRODUCT
WHICH ALL AREXX PROGRAMMERS

SHOULD HAVE.”
Amazing Computing, June 1992

“... THE AUTHORS HAVE IT RIGHT...

IT COULD WELL BE A FUTURE
AMIGA CLASSIC.”

Amiga Computing UK. November 1992

“.«I5 A WELL-DESIGNED UTILITY THAT
DOES ITS UTMOST TO SUPPORT THE
COMPLETE AREXX ENVIRONMENT IN

A TRANSPARENT FASHION."
Amign World, Seplember 1992

*..DOES THE JOB AND DOES IT WELL,

EVEN ELEGANTLY,”
Jump Disk, June 1993
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The REXX RAINBOW LIBRARY SERIES is a
complete product line of support libraries
designed specifically for use with ARexx.
Each volume in the Series contains functions
dedicated 1o a specific subject, The first
volume in the series is the Stem/Arrmy
functions, It provides over 100 Tunctions to
manipulate single dimension arrays, which
simplify ARexx armys, Compound Symbaols,
Pointers amd Subscripts. The Tunctions
include string manipulation, mathematical
and scientlific calcalations and file acoess.
Also included is the AssgnArray() function
which assigns/retricves armys from/lo other
ARexx programs. With this function you can
build your own single or multiple dimension
array functions. Tutorials and examples are

DTHEEH Eﬂ“;ﬂ m'ﬁ Gr[mp used throughout the manual. The REXX
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printf (“Hello”) ;
print “Hello”
JSR printMsg
say “Hello"

writeln (“Hel¥g"”)

e e ————

Whatever language yvou speak. V(s TECH
provides a platform for both gaining Insight
and sharing information on jis most
innovative implementation for the Amiga.
Why net see if your Intest programming
endeavor can help a fellow Amiga user
expand upon his or her vocabulary? To be
considered for publication in ACs TECH,
submit your technically oriented article
(both hard copy & disk) 1oz
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REXX Rainbow Library

Volume of Stem/Array Functions

fry Mesrrtl] Coffeenvn

T he REXX Rainbow Library Series marks a new and useful effort by
the Dineen Edwards Group, who brought us the RexxPlus Com-
piler. This new series of ARexx-specific libraries is arguably more
important than the BexxPlus Compiler in the scheme of things, but the
RexxMus Compileradds an interesting connection to the Rainbow
Libraries. As you may Know, if yvou program an application that uses
functions from a shared librasy, and attempt to export or distribute it to
an Amiga that lacks that library. then it will not run. The other com-
puter must have the library aboagd. In the case of freely distributable
libraries, such as Willy Langeveld's fexsarpliblibrary, you simply send
along a copy of the hibrary. But Dineen Edwards is commercial, and
vou cannot distribute any of the Rainbow Libragies without a license
However, because of the compiler options in RéxxPlus, vou may “build
in” the functions from a Rainbow library at comphle time and the com-
piled product will be distributable without further license, and the
library need not be present on the other system. Dineen Edwards has
changed their policy and absorbed the former $10 licensing fee for
distribution of RexxPlus compiled programs into the price of the
RexxlMlus Compiler. A complete set of routines and libranes are in-
cluded in the Rainbow Library Disk for RexxPlus (RP) support. [ did
not compile the examples given here because of a problem in my com-
piler that was not fixed in time, By the time you read this, there will be
a newer version of RexxPlus. | found a glitch in a pre-release Stem/
Array Funchon, and Mark Edwards of Dineen Edwards called in my hix
data (a CLIzap program comes on disk) within eight hours. That's

servioe! The Stem / Arrav Functions worked very well
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A complete set of routines and libraries are included in the

Rainbow Library Disk for RexxPlus support.
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bevomir it {Li=1) at the newt generation i V is between O and VEXC and thel nsmber af
eniited colls m 4 negehborhond (17 raceeds a varisblo KEXC The vanabie VREC represents 4

wtatee (% Thee L7 alabe weil]
ferovery kbt W weil] ramg

10 AC's TECH



suifficiemily anisribed W ostaie An euckied oell IU = 1) vom bocome imsaaciied (L=(0) o1 the st
Ernerabion if ¥ is betwern VIEEC and VMAX and the munbser of usieseded cells in the
mrighbirhpod (1) roeeds o varaable KREC. For all other cames we'll only adid CUI or sulbitract
GICWAS from Y deperding om the U valise. Also il VaVRIAX then an esvitind el (Lal ) will

aatmmaticatly become w-ﬂl
GUP, GDOWN

LI ek GO degupnad
Frpresert thee grusation of o, o
alitainipd frons @ chemistry ook, we'll
eupaerimen g, with diffreom valies. To

kiseiics of the escitable media These valus may
s, v, Whls their vabies coulid be

it rengrarumm g thee shrnilation sl
e rudes b this posm:

AF el Q
P WA THEN WEWA T P S TRES SR - 6
TRTTY THR BRSSP RECTTED CRARE (N
T L T e— Q
TP e PEAT THE WY LY W TN WY TR L /.
¥ Wi &
IF We sTWE THWN WEWESNEE | [F ST VAL THEN WUV TRAL M | L
® R TR TEEE S .o
TN TRE WG S CERALITER CWied (W00 é
R R TR S L
EF Ko PRAE WP P Y FHAR TER M RAD e
RNl U E EERE

il
\SSEIIDLNY

"I.i.ln utaieie
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Pt that there isondy one way an unesicited cell sate can go from 0
s 1. it therer iire Pwo wiiys s eaoibid ool skate may betume
urwncitesd. This process gradaadly dampne the inktual disturbance
smsnthiiy things o |usl as bnoeeal (e

Initial vabiors of L and W are stored im twio separstie arrays: new L
ard ¥ valkies will be stored i Bwy moed arvays. Adter sl ihe s
wilus for pach ol huvve been computed, they sre transherred hack 1o
the srginal array. The display is colorid wsbng the L valisss of 0 or |
fut warch cefl and paint om the woreen

1 yond wercvte the ferogram b thsis podst thire would by fa prob-
T Firnt, the waves don'tappsar by wirvess they' e maoee e Large
Il ard most of thern don't Uvberact. 18 pad o pealistlc anid
defimitely not irteresting to watch. The second problem i speed—or
rather the Lack of it Computing that aeighborhond of 89 squans ke
by fonig anad abowis evwrything down cvpecially on the Amiga 5350 And
i wet ime & Larger neighibarhund. sy Reb, that's T culls 0 evaluate!

BETTER K VALUES

Let's correct the st probdim by makong a refinement i K
walurs. As an uneiibed coll's W valiss get ¢ 0 iA Bk i snal
frwer neighbors b change its U sate 1o 1 o i an isiiled

ovll's V values gt closes 1o VALAX it takes ’nﬂb.ﬂ“}w

i Y st b 0, We'll evfloet thin by spreadling thie K vabisis oul in
arrayn-an ¥ rariges froe 0 o VAAX hased on the formulas

WRRTIN EREE A W B RERT ) T T
BTV R | W i | - RS Wi - ) Rl R

M thet E vabue will be compated b KEXNO(V) anad EE will be
canpated to KRECIV). Remamber that VAN P00 Lat's Sook at some
actual valies. One example in the lating s

BB FEEC TR PRAL 0 S 0 e R RS PR 1D

Using the above lormulss as ¥ rnges from 0 in YMAX, KEXCIV)
wiridd range from 1 o 31; KRECIV) ringss from 53 (o 5.

A QUICKER ARRAY

We could sill check all 45 squares in the nelghbssrhaood 1o compule
thet E or EE vabor, but theve is o quicker way. Thin niw way, hirswver,
requites a fifth arvay called SOUARES. Any point i this array, say
SOUARESILT. exqualy she corvesponding U vahee UL SOU ARES{
111 SOUARESIL- 1 SOU ARES{T- | J-1), This array muist be peonme
puted at the start of each generation

12 ACSTECH

Thar num il the neighbocbood anosnd o oell can be ooemputed using
unly fiur vakises fom SOUARE. E ot locateon (8,) s equal 1o

[ TR T - T P R B T TR R P
: B

Mow the number of stops fequired W compube E s nod depenclaist on
R Ths esira fimer regained ko fill the mitial SOUARES array s mach
lems than the fimae saved b compaiting E sl foir sheps versus
commipaiting E with 45 stirps

Thur diwansis o thee precsgraim fills thee ledi-hall of & square with
esvitable maidia (U=1); the right-half is wnescited (U =) snd all ¥
values are 0, Wases will begin o come out from ibe racited poriion ol

bhie ereeidla il as time peivggresses ey will begin o inderact with
themrmishes, oollibe, and iotm new’ waves of spirals. Lise the initial

Wl given ancl (her try soeme of b ones ab the end of the program

THE LISTING

L' liook ai the machine langusgs program (Lsting] ) in diedadl
Attt the usaial expaabes and offsets the variibiles SUM. TESTV, and £
afet pquated bo apecific daia egisiers. MNotioe that SUIM and TESTV ar
btk ecuiiiend ko registior J7 as lng s s varkables ano rad ised

fogeiher by kg thw sy negiter. Aber dirfinmg
e wardalsle IL102 variables arg computed haaed on LEMN. X1
ihirnugh M4 ar thir fout hecabions i array S0UARES wied $0 compuin
ithe nokghboghoed E value Thane are sivceral macros that make the
programm inasler o webe snd moad. Since the DEPTH lor thi program =
1w isndy maiwesd onsir bibplane location. The poutine MEMURY pelmves
space b arrays U, LIUL Y, WV, and SOLUARES

Pearuk Ehwr vialusims fur the KEXC array ar computod. The aeray
sdbddrims b bn gl B1-KEXC 6 d 1, and the coonder ¥ in di. Sluliply
340 then divide by VEXC add KEXC bo the result st store the
resaill ah lecadion al+dil Encredse 0 antl i reaches VSAX (1007, The
array for KREC is computed i the same manner. The srriy sdidres is
imal, BI-KEEC in d). and the counter Vn d0, Subtract W from YMAX
) enbtiply tha bt by d: divicle this cesult by VMAXVREC then
sl KREC Shoro this &t Iocation a2+l Keep doing this unill V resches
VMAN, DEMOD fills the beft nide of grray U aest LU wiith | i
represetl the racied stabe of the media. Bach orray valoe et bo 1 s
alir coliapnd o e wereen,

The pnadn part ol the progeam B not. CORTINUY Hills i sy
SOLIARES at location (1.1) in U snd SOUARES. The value ai L W
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aclebed foi ther waldue juk 5o the bt o SCILLARES (- 1{a55), mst sbove (-
LENGaT)L ard subiratosd from the valoe b the el and sbove |
LEMETIa%) This contomoess wrstl the wivode array s filked. § T
thae iniflal valie for youssedf jor this array snd i beromes moee clear s
o how it works when you compuie nesghborhosd values. The values
gt bt enough that they could be stored ina word areay, bt sines
veer r anly maimg ther differenoe, we cen gl by wikh a byie array

TESTING THE CELLS

Tha TEST eoustere ha b start a8 (R LR+ 1) in all the arrays since two
ol the locations weed m SOUARES are B | away from thee carrent oell
The curient ¥ valie s put in NEWVY and saved in TESTV, the current
U wale b stored i U IF thy curment U i 1, branch o TESTT, i it s 0
horwwver, first comprane TESTV 1o WVEXC. W ir's lower, branch
TESTUA. W net. commpute th meg bmorhood g, M e B2 MR i
urray SOUARES. Compare this value with the corresponding valis in
the KEXC sreay; 1 it's bess o the same. brench o TESTUA el change
L) s §

TESTIA subkracts GOCWN from TESTY, I ther w a carry the
rewialt went badow O st replace TESTY with 0. S1oee TESTV in VY

FEST] fullows ihe same genenl proced uredComipase TESTY o
WHEC if it lower of thit ssine. branch bo TES
TESTV tos VMLAX (100). 1f thry"re equal, branch
dumnipie the noighborhond E value using 5152000 |Mrrn
SO ARES. Sipee this Hene we wand ihe number of ||r|-qfq,l criln,
subtract the E vaio frism BB, Compane this o the qorreponi alue
it array EHEC IF it's groater, branch to TEST (B

TESTLA adds GUP io TESTV. Compare the oewult with VA hw
preater, make the reall VMAK Store TESTY ooy VY. TESTIIE
riverss K U wadus to i and stosws this i army UL

When an enllée fone 16 an antay has been ormpatnd you have 1o
puinp TR & 1 (R0} 0 the et biscation singe the row stops B away frois
the end and stares 2t B+ |, AHee the entire array has een checked e
o LT mnad WY vislues e mveibcheed back o U ard Y while the
coffespaansding SOUARES lecations v cloared i preparation (e e
filling them. The PSET mutine takies the valoe of vach LI (sither (o
1hand rstates it into d3; when d1 s filled s poked inko the proper
s ication. When o movw hae been disgslaved the pest pow is drawn
A2-blis a0 a4 dme through the kength of g artay. When you press the
LB kthe program sermsirnates olse il reverts Back 10 CONTINUE and
re-simrs by filling thie array SOUARES

Type of copy this program from the magasire disk s
RECOVERY ASM. Use the enchined AGHK to sssemble it by typang
AGEK RECOVERY.ASM, then use TILINK o link the program by
Hping BLINK RECOVERY, 0 Run the program as RECOVERY |
usially run this program from RAM: since the disk drives sormetimes
v a ienadency 1o kewep runiing while the program is rumning, There
are atfermaabe viadues you can iry o the end of the bisng 18 yosi wand a
vapetiment with your mwn valam, be suee bo meet the follonvang
FeaguiFemmens

Ui WERD & VEECD « 10
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F s S W - D

B s EEET o EREE ae $ifEaf)
R o« R o BEEE A o B

Thar Lt o vesguairermemibs are antifiscial restrictions sinee I'm usiog sy
byle arvays and values can't enceed 755 e bnbuded CHART §
rewappang Uhe bl ks dipending o ihe U value

CHAMGES

Sosime chadiges yoa mdght want b triy with thes program aee fo
Asiagn dhitferend longihe and widihs making a reciangle imstoad o &
sopuare [se LEMN and LENY) O ovllion the V values insiead of the L
Wil Ehvis will equine Bt vou espanid the PSET routine for up b S
labpares. Finally, you mdght want the program o s ibe vanables
From CLE oo “poact™ s DIAT A lices &t the ened of the RS

- ) = -
.ﬂ.._‘q:"'

FINE 4N
BT &l b ‘Iv""\;,..- i

nt Ir_;i'.
puidad | [N
ST
- 0] =]

Ly i

(= T
opan] firey ¥,

e | fhrary Eii
il | S 18

T @ PP

arcbad 1 nr [T
[<L F] 1 i -1 i -
N Tl =5
CIpI T Jo i
VRO RN e l £l i Il

g
LS Qe 1L

vl gy - & =F ad 18 Sl L= ]
AT et 1]




Eritepinel w =174

L wgur  df
LAY #FpuE T
® g ol

aormin  egur 98
doits sy 0%
liglh = AFa)

lanmi = lan-i
miemml = -j"[emnl
lefid = Lane-3

anll = JEIG-leni 3
yoif & i¥8=len)
letigil =  Ligsal
slmpl = =1%inmpi
lenmY = Lwm-)

sligh = =1%lash

yte = yndT*laUemni L) IR pIyte containing yeIf

wpl = jwmiiddsl
byteadf « J*snffl@
sipz = jan"ien

T & 3
Tl & E=l
mi = §*lanpi
s « Ir=li"mimtl
nl # B*leammi-1
]

s1*"{g«10 "Immer
& = 2=l

el & T*livrsll

tF = [2*Felividvrell
wwan = 1fig

wied = T

R = &3

up = 20

ot = %

e = %

Mo & ]

IS

wWiililk macTa
i | Al
11 VELadl
Liati=1

e il s D
T wWleal
mowwg 00, dD
iyallb openlibrary
move b DG
e 13
il

intlibh mapre
emies. | Liplbase, dl
far W1 Twih
whilm

CIPEEECT RN BT
1o LT
It il ipetscTesn
eevw. 1 BT
iy L} |
L o2t

stry Ji*8 foe AMidh 000

1in sentar dinplay
1te cohtar dinplay

1 Lopg wordn por fing
sofleet Lo nest byte
iRTeAy mize

O/
3.

§ Lt L |

§ i e, Lot Lon, BEG LE B0

Pt

1 iparaneTors, soyeen, BEEQ B0

o) it B D 7 lpas e ters, wi o, BEDD
Ly ‘11“
Pk, | EO e, e, Bt e @l )
IBELll gl ndow
[ P T

Iy L% |
Li-=-4
gimlibh macro i poert Lnm b
v . | glabase.db
jar LT 1]
whdm
PRt marTo

ecve.l rp.al

move.e  acroas, 40

add.w  Eenil.d40  soenter scruas
Eove.w  Gower, i

add.w  dyofl.dl  seenrer down
o e -

et .} d}

gluilek wrjiteples]

AndR

calor maors
move.] p,al
gfnlil  EeTapEn

I-F-I'I‘l_' T § DiRiremE, m"ﬂ‘l
=vew.l fpize.d0
A ER1DDEE, ]

frem 1 larrey nase)
mova .l @i [+ 1]
Srved . 1 \a
wyalih It@
Lt

FePIDT RACTD
ila, = -
s

LAt
moyve. ]  Ep, Ve

opery_ ik
epenl il intulblss, lothas, done
openlit graphics, gixboane.,clome_ino

LT
MR BT

cpmnact pell pyecroen, screen, close_Libs
el Do Ty i Padie, wl beiew, o Dee_ad s pen

mow .| dfan

fsvied, b W tport dad) el

reew.l al.rp

moven. | windew, aif

LaLlik wiewportadidseis

sove.l il vp Folewpart address

Vowsme 3, Numaie 3

15




The LANGUAGE For The Amiga! |

One Amiga language has stood the test of time.
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SUBSCRIPTION PROBLEMS?

Please don't forget to let us know
If you are having a problem with
your subscraphon or if you are
planning 1o move, pleasa write to

Amazing Computing Subscription Questions
PiM Publications, Inc.

P.O. Box 2140
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Interpolation

You'll find the word interpolation many times when working with morphing. In fact, we
could say that plaim morphi 15 just a sequence of interpolations (two complex shape
interpolations tollowed by one color interpolation, plus mterpolations in time for animation
morphing)

An interpolation 15 simply a combination of two values, with the guantity of both
controlled by a single parameter. This parameter can be givenas a percentage: 0% means just
the first value, 100% means just the second value, and in-between percentages represent
values between the first and the second. The simplest type of interpolation is the linear
interpolation, which s simply a weighted average between the two values, with the weight
as the parameter A linear i|'.h_'rpu'l.1'.:-: i between 20and 30 is represented in the table below
for some particular percentages (of course there are infinitely many)

You are not restricted to linear interpolations, though, there are many ways of going from
one value to the other. In general, an interpolation will be a weighted average between the

two values;, where the weight is a function of the percentage.
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Splines

."'|1iII‘.L."- are curvies that are defined by a small set of control points, and a

{usually L'I.":IIIF"ll."LI tormiula that takes these F1|_'||r_|1-. A% argumenis With the usoe
of this lormula, it becomes possible to know all the infinitely mamy points that
make up the curve without having to store all of them. A spline will usually
pass on, or near, each of its control points, and the splines that pass exax
each ol the control points are called o

o o .

There are many different kinds of splines, each of them defined |:"_1' a certain
formula .L""'-.-'.llll-lj"'"r'h!ﬁ'-"'-. Beta ";']1|iII|."-_ E]--“‘-P|'.-I1|_--_ NUEHS, ebe, You can Bnd the
formulas and explanations for most of them, and some other, in good introduc-
lory -_urn!,ulh.'-: :._"F.EPE'.II"- books like the second edition of * L -i'IE"|"'|.I:['|.'r { ,r__-,:r-.]-”._ i

Principles and Practice” by |. Foley, A. van Dam, 5. Feiner and |. Hughes

il ALy TECH
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'Bruno Costa and Lucia Darsa are computer
b gfigineers working with computer graphics
g Rio de Janeiro, Brazil. They are the
dauthors of Visionaire, the morphing
@lhware from Impulse, Inc

A demo of an earlier version of Visionaire

is included on the ACs TECH disk

Please write to
Bruno Costa & Lucia Darsa
c/o AC's TECH
PO, Box 2140
Fall River, MA 02722




Have Your Own Custom 3-D
Graphics Package:
Part |

by Laura M. Morrisson

Commercial 3-D graphics packages dophotoredism superbly well, bul
15 that all there is? If yowbave ever wighed for something more, or just
something different, fgfm3-D graphics, here is your chance, The programs
described in this article pro@ide the necessary 3-0 graphics ftmctions and a
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Part I includes

programs for generating

boxes, shadows, and

patterned grounds.

The Two-Poink Form
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Use the programs as they are

or customize the algorithms
and compile

custom variations.
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The code
is designed to work

on parts of the scene inde-

pendently.
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Tutoriol

The rendering algorithm

is a Z-buffer alogrithm,
which is much faster than

ray tracing.
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Listing 4

r.f-_l
[he complete set of listings and source code,
along wilh the (llustrations and tables
mentionad in the article can be found on the

AL TECH disk

Please write to
Laura Morrisson

c¢/o AC's TECH
PO. Box 2140
Fall River, MA 02722
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SUMMER
1993
AC'S GUIDE

Looking for a specific product for
your Amiga but vou don't know who
makes it? Want a complete listing of
all the Fred Fish software available?

Just looking for a handy reference
guide that's packed with all the best
Amiga software and hard@are on the

market today?

il so, you need AC’s GUIDE for the
Commodore Amiga. Each GUIDE is
filled with the latest up-to-date-
information on products and services
available for the Amiga. It lists public
domain software, user’s groups,
vendors, and dealers. You won't find
anything like it on the planet; and you
can get it only from the people who
bring vou the best monthly resource
for the Amiga, Amazing Computing.

80 to get all this wonderful

information, call 1-800-345-3360 today

and talk to a friendly Customer

Service Representitive about getting

your GUIDE. Or stop by your local

| dealer and demand your copy of the
latest AC's GUIDE for the
Commodore Amiga,

List of Advertisers

Compony Poge Numibod
Delphi Noetic 18
Devine Computers 13
Digital Creations Civ

Dineen Edwards ll

48 AC's TECH

WHAT'S ON IT?

AC's TECH 33 Disk Includes
Source & Executables For:

*REXX Rainbow Library Programs
*Programming the Amiga in
Assembly
@I You Ever Wanted 1o Know
bout Morphing

'EI hine
'ngrné g in PostScript

*Bill Nee's Correction
* AC's GUIDE
Produet Registration Form

AND MORE!

AC'S TECH
CHECK IT OUT!




AC’s TECH Disk

Volume 3, Number 3

A few notes before you dive into the disk!
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ldwesll] = =y0*§
return FEMICDLON;
i
| sbirepyl ddatr. *"NIREE® g
Foburs BIRES;
i
) I etrepy | bdEtr. “LOKES® |
FarCurn LOEED |

]
*HVE* & { stropyd bdstr, *MOWE® )2
®

L1

Fuil

EOLuTE MOV

¥
“Crihe = Oeltn-pﬂ Ldgry, D= g
TeTUTn (A,
I
| steepyi idety, =COLON® §i
et ury OfiLOm;
i
o | srrepyi idatr,
petutn COHAAY
i
| macant | yyat,
TELurn BUDGEEN
I
L smeanfl yyTent. *"Ra®, Ldety 0}
TELUrn MUREER;
I
| mmcunfi yytoxt, =he*. ldstr i
FeLurh FUMEES;
i

L T
[A-%]= “he*, ldatri;

2 ®" 8-

“aml8-%]4

Jimiag | retutm EGF_i |

Teontirmrd on page 62)
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PostScript Programming

Programming
in PostScript

PostScript is a programming language that is of major impaortance to virtu-
ally every piece of productivity software in existence, yet few programmers
know anything about it. To be sure it is not the new challenger to “C’, BASIC or
ARexx. Yet PostScript is running on computers around the world that ncorpo-
rate the very latest of technologies and fastest processors. PostScript came in
the back door, and will always stay there since it is the language of printers and
graphics. But every n‘m}pr professional-level productivity application has to use
PostSeript to general h],ph Auality output. The time has come for you to take
the plunge. Join me then ln this three-part voyage into the world of PostScript,

What Is It? )

What s PostSeript? “The Posrx ript linguage = ‘m#_
interpretive programming language with powierful gr.rrh"f-,‘
capabilities. Its primary application is to describe the appdfare
ance of text, graphical shapes, and sampled images on printed
or displayed pages. ~ This is the concisee defmition given in Thy
Post Scrpl Lagwage Befermace Manual from Adobs Svsiems
Incorporated, 5o what does that mean i real Life? PostScript is
a full programmimg Language that is specially designed Tog
describing how a printed page or display will be rendered
When Lsay full programming language | mvean that all the
normal operators for math, smng manipulation, 170, and even
stack manipulstion are present

But what does describing a page mean™ To most program
miers, writing ihe comamand Linetol 100200 mans drave a e
from the curnend perimt for Ehe poing at 10,20, The compmand
executes the warme way in nearty all circumstances and is
essentially the same as the rendering,. In MostSeript there ane
similar commands, but the environment is difforent. Whena
limeto commiand is given, the only asswmption s that relative
i thie rest of ther image o line of some sort will be rendered o
some potht that is relatively known as 10,20 With PostSorips (e
i psumed thai the drawing commands that ane originally
given will be modifed. possibly at several levels bedore being
rendered o some device. That device may b 4 screen, slide
maker, imagisetier, or liser printer. The device may be able to
render color, gravscale, of simply black and white, The wea is
that the description (the drawing commands] ane independent
ool the file ostpul divice

In Fact b Biewta dlioses mont oven ciise 4 fine to Be rendierd
Inwtend it adds & segment b o overall path. A path i 4 list ol
the drawing commands that were used 1o creane i A path then
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can be used to draw an outhine, fill o shape, clip 1o a shapie, of
avin b used b placer shapes alomg i1 In ['.m_‘_i.;-npr the
creation of an obyect and s rendisring are well removed from
e b onther
P Amothwer fucet of PostScript thal & impoctant to mention is

“‘I;H i b oan inkrrpreted language, From a practical sband poont
1ﬁ‘1-ﬁ|;5|nh thuat DMimsise r||'|t can be very sl [k Al e Ehat
i* L--%m fose= o really run programs in the traditional
sense. fnficad the PostScript interpreter accopts commandys
and exuciges, piverr. When there gre i maore comemands if
walls a rumd. L qﬁng b the enad of & Dist of commands does
| cayisat ALY ﬂiﬂ-h fo happen, lika 4 page printing lor instance
This wekrks out well because this allows ome pigor of PostScrp
code 1o b includied inside another withoul dny changies. As v
will sewe this B & very impiariant feature

Under the Hood

Mo Ehat we knaow o Fide abot the fdeas behind
PostScripd, let's look st it from s programme s slandpeid
PosiSemipt is o stack-orented interprotod Tanguage not unlile
FLHRTH. This maans that &s ibemis are sani o e imberpreter,
thery are placed on a stack unti they are used. The stacks are
Lt i Fimid Ouak (LIFCY), Wihain a command bs encountered it
Lakes ibvms off the stack and places the rosults (i s i back on
e Boipe o ther stack. For instanee the T commang e 4 & 5
itk Py b the PosiScriph onde /s 54 add ded. The /s
.I."i.h'i"i e varabde v's e vy B slack B 5 and 4 waik ¢
Ui stack wrdil thee add imEralor "'I1L|" ws (et wikh % Ther the
def operator acorpts a value then 4 mame {remiember, Last in
first cuk ) and binds the narme (o that valuee. The del commanid
cechrs sl generate a result so e stack s now back o the siaie
it ik belode the cxamphe



A look inside the PostScript
Language

b Dien Weiss

This stack works much the same as i stack used by high
level languages for passing parameters. The differences are
that you have ne accmis to the slack pointer, and virtually
everything is handled via the stack as opposed to varables. To
help out with using the stack, PostScript includes the following
stack manipulation commands: pop. exch, dup, copy, index,
rull, chear, count, mark, cleartomark, counttomark. Thise
aperations all work on the operand stack. The operand stack is
the one used in the example, and tw one used by maost

Postscript operators. There ane, howiecer, s ka—tha
dictionary stack, execution stack, and gra g- stack

Hello, World

Mow that wir understand ihe basies of haw |
works, let's write the PostScnipt equivalent of the ©
THeello, World™ program. In PostSeript wae deaw a box

Pewpath

100 100 et
U0 TN Fimnastan
2000 200 |isuetan
103 200 Limwirtn
TCRRL N TS
wtrokar

showpage

I voma howe access o a PostScoript printer, or a clone like
POST, then stop and enter the program. If you did it right vou
ahiouild have generated o squarne about 1.57 inches from the
bottom left cormer, and it should be about 1.5 squane, For
those without printers or POST, the bow looks like this
Congratulations, vou just wrote your first piece of PastSeript
sofbware. Let's take 4 quick Jook af it

The first command newpath always nevds to be callad
whaen there s no existing path. This initialiees the curment path
10 be mpty, Now that path has been initialized, we have o
give a starting poinl so we send down 100 100 movedo, The
lineto eommands work pretty much as expocied, bul femem-
ber, they do not cause a line 1o be drawn, they smply add o
the path. When we get back to the starting point the path is
coniprlebi, bl it siill nesds to be rendensd. The stroke com-
miarnd ciuses the path to be drawn with the currend Bine width,
dash pattren, color or gray, miter limit, poin, and cap. The
stroke operator consumes the path as part of its operation, and
initializes the path like the tewpath operator doss. AL this
point the stroked path s sitting in the image bulber, but net yet

printed. The fimal command in our example, showpage, foroes
thir page to be printed

Congratulatians, you've compléted your first PostSenipt
program. Mow lel's go back and improve it The first thing o
o 1s s commuands so that we can set the thickness of the
path that strokis the rectangie. The stroke is always centered
or the path and is rendered acconding to the curment settings,
wven if the settings were different when the path was created
Tl preratior that sets Tine thickness s called setflinewidth (¢
wnpects an number that is in decimal paints (1/72th of an inch)
T st & quaarter-inch thick Line for the boo, we roed 1o add 18
seiftnitwidth b our code at some point prior 1o the stroke
command. Since the setlinewidih operator does not affect the
bl of the path, it is customary o place it right belore the
strodke command. So now our code looks like this

niewpath
10HD DN et

& 1M linetor

thee cosde dowen lo tha printer we get 8
buor thun losinhcs B this. Motice the cutoud in the lower et
cormet? This results from the way PostScript draws thick fines
I thee default miode it starts at the start of the path and stops at
the isnd of thee path, Stopping a1 the end of the path leaves the
eutiul. We need the stroke (o go a liike further. The distance bs
exqual to half the thickness of the stroke. But compensating for
i im the program would be a nightrmaee as the distance is
dibferent i thar lines meet ot other than 90 degiroes o vach
ithier.

Bast as mentioned bofore, PostScript 1s a language die-
signnd for graphics. Obwiously this is a serious problem, so
thiere is a specific answer, the closepath operator. The closepath
operatonr is used in place of the last Boviebi, This telly PositScript
1o connect the carrent point to the first point and treat the join
as if it wre just another poin in the path, This way the box ends
up booking lke we expect I8 no matter o thick the line ks

Peest wie warit to Fll the bos with gray, Let's take the code
wie have s far and replace the stroke command with a fil
operator. Additionally we will use the setgray operator o set
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thet level of gray we want. Th setgray operator defines white
as | aned black as (. So a dark gray is any number less that 5
anl a light gray s above 5. In effect we are setting the peraent-
age of white in the “ink”™ we will be using. Adding the setgray
oprrator wii havie

newpath

1000 100 miowrhis
ZOH1 DO liewartos
200 200 linwrto
100 200} linetor
chisiepath

18 setlimewsdth
o sETay

il

showpage

The setlioewidth command does nothing in this case, but
dowsn’t huet anything so we leave it in. The result of the code s

A Hyght gray box

Mow let's tckle the bijg task, A o with both a
stroke and a fill. The simple answer i b fo el
the stroke command back afler the 1ill , Bt if e o
that the printer will only image the Gilled 5 %00
bsecanise the path that was filled was con fill

operator before the stroke operator could wse it

wial nothing o stroke, mothing Thene ase e
soslutions, both of which work, The first i 1o describye

again bedore using the stroke opesator; this has e und

side eflect of doubling the size of i code. The second

in o take advantage of the graphics stack. To do this we nesd
YW new operalors, geave and grestore. The gsave operatiod
tolls PostSeript to save a copy of everything about the current
graphics state on the graphics stack. escept the graphios
rendered so far. The current path is one of the things saved, so
wecan usif il twiice with the following code:

peave
T8 sietlimewbidth
STk

restore
T3 setgray
fill

When the operalir ia ehecuted, the orginal
version of the current path is nestored, even though the strole
comemund consemed (8 An important facet of PostSeript
progrramming Is to make your code as short as possible, and
the geave/ grestone combination is a powerful 100l in achleving
that goal. With the new geave/ gristore code, our project looks
Tk thas:

narwpriih

T 100 oot
20N 100 Bt
2000 20H) Byt
1000 260 Bt
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chosepath

feave

18 setliniewidih
strokie

resioge
FEL

Al

showpage

Bt & we swinp tho order of the Gl and strobee. along with
thetr support commands the output is changed

This podnts oul & very important feature/ limilation of
PerstSeript, Onee a path has been rendered to the image buffer,
it i there 1o stay. It can not be changisd ar manipulated in
amywary, but it can be overwritien, In this respect PostScript is
mmveich like o paint program.

In Comparison to C

Now that wie are tamillar with e baskc operators and
have a bit of a feel for how paths and graphios work, let's
compare PostSenpt to 'C. First off 'C s a compibed language
whwreds PostScript ks interpreted. The mapor repercussions of
Hhis i thal PostSeripn is slower, but does nol need o be
evamiplled. The second difference Is that PostScript uses a stack-
based system to pass data 1o all its operatons, cven procedures.
The third difference is that there s o il the emvtine
sousrice or object file betng located samiwhere, While there is
looping, there are no labels or goto operstors of any sort, A
PostSeript file m processed as it is recenved

Other than these mapor differences, PostSoript has much in

ik with ather high kevel languages. As mentioned above,

%Ihdﬁyﬂ fo dipsribse graphics. and that it doss do
L

fRack Iﬁ coche. Sence we are mimicking the
classic “Hello®§rid” program, our code should say “Hello
Warld" also. To do this we nevd 1o wse some font-related
oprrators, Due 1o the way PrstScript handles fonts, this s
Hihely o b mnach diflerent that vou are wse o

T krmagees bowt, wor e first find, scale, and sel 4 font. The
first operator, findfont, acorpts the name of a tont and tries to
find ot BF it cam, it weill place the nstructions for the font on the
dictionary stack. 1 18 can nob fimd the font, it weill place the
default font on the stack {usually Courier) and repart an ermor.
Thie tnntructions that are placed on the font stack ane or a one-
otk (1T 20h off aminch) version of the fond. Since Bis is
usually oo small, we mred 1o enlarge the font with the
scalefont operator. The scalebont operator accepts a point siee
trom the operand (main) stack and a fond from the dictiimary
stick, I wither s missing an evror will sccur. The nesults of the
scalefont operation b a scabed versbon of the font repliaces the
original ore-polnt version on the dictionary stack. Now we ane
ready i use the font. Finally we use the setfont operator to
prull the scabed font off of the fonts stack and wse it as the
cuerrent font. With the current font set, we can e (e show
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For any questions or comments regarding this cormection
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Bill Mes
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Technical Writers
Hardware Technicians
Programmers

Amiga Enthusiasts

Do you work your Afiga to its limits? Do vou do create your own pro-
gramis and utilities? Aregwa master of any of the programming lan-
guages available for the Amiga? Do vou often find yvourself reworking a
picce of hardware or software 4o, vour own specifications?

If you answered yes to any of those fjuestions, then you belong writing
lor ACs TECH!

AC's TECH for the Commaodore Amiga is the bnly Amiga-based technical
magazine available! We are constantly looklof for new authors and fresh
ideas 1o complement the magazine as it growstin a rapidly expanding

technical market,

Share your ideas, yvour knowledge, and your creations with the rest of the
Amiga technical community—become an ACs TECH author.

For more information, call or write:
AC's TECH
P.O. Box 2140
Fall River, MA 02722-2140

1-800-345-3360
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Please write to
J.T. Steichen

c/o AC's TECH
P.O). Box 2140
Fall River, MA 02722
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Maintain your edge ...

ACs TECH provides vou with advanced insight into Amiga technology;
now subscribe to the magazines that will always keep vou up-to-date
on the newest Amiga products and late-breaking Amiga news

Subscribe to the best resources available for the AMIGA

Amazing
Computing

Amazing fimics

AC’s GUIDE AC’'s TECH

A\ GUIDE i _.ur'*'n-,'i].%uum

Vnmar zing Comprufing, tha firsl L GUIDE reimains the workd'ad ACS TECH was the fimst disk-
FINLEPVERT Y _-'-.|:'.-.-.:|||.'._.;.-.'.||. Dest resouroe Lor 111;|,;.|;-|.k|::.r based technical magarine tor the
remains the first in new |"'-'l‘-L:I-‘- information. A compilation of Armiga, Thi guarierly collection
AnBBUNCemEnts, unihased new product announcemeni of programs, bechmigues, and
roviews, angd consistently in frem AC and exhaustive re- dieveloper issues has been
dirpth reporting, AL 5 umique soarch, ACs GUIDE is a con created for the AmiEa owners
columns ke Koomers and stantly updated reference to the woho want bo de more with their
step-by-step program ever-changing Amigs market Amigas. If vou want to expand

]l i | li=s, arwd et riEirmg VEIRIT 'l|:|||_.'l_| HRTRLLT !"-I'-'."

tutisriaks have made il th With an AC HIIP‘I.'IHI.I."J wikd sl ther ordinary . ithes Al FECH ts
g asne bf choice wilth devoted

bevond

receive |2 ssues of Anzing st
vmiga fans. With AC yvou Covmppgrfine ancd twoh tssies of
reimdin on the cutting edge of W s GLIDE at a tremandios

Ammipgs procduct developmicnd SAVInES

Complete your Amazing Computing library* and FRS collection.

Mkl or lax [BOE-H75-6002) thi* eniclosed ofder form ar call woll-Free in U S
AO0-145-3360, Forvign orders please call S08-678-4 200

4 ACs TECH Mail to: PiM Publications Inc.. PO, Box J144). Fall Biver, MA 2722
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Need an Extra
Joystick Port?

T

artigle.

Any electronic project or project which may or
may not require modification of vour Amiga
should only be attempted by experienced
persons. AC's TECH is not responsible for any
damage to vour Amiga or any other equip-

ment that may occur as a result of this project.

& AC"s TECH

More than anything else, my two young children like to
use the Amiga to wage competition against each other. For
this situation, they must disconnect the mouse and replace
it with a second joystick, not a recommended operation
when power is on. Near disaster struck, almost inevitably,
when one of my children forgot to switch the computer off
Getore reconnecting the mouse. If vou have this disconnect-
geconnect problem, you may be interested in the following

Thiere are ortly twid proarts on Your Amiga, omee for e
Paguse and the other for a joystick. Bul sometimes you
g whanlt to 1.‘|.I|". A gamae agalnst another human, nod
|"IlIJ’ disainsg the computer, To swilch devices safely, vou
musi@wiich the A miga off or you may have the problem
I had. NEad 1o replace & microfuse which protects the
miise PPt ey, Amiga 2000, Thus 15 nok an easy job
bcavse the Tosed <oldered to the mothierboard, Ome
st opien thie Base, remiove the motherboard, and
resolder a new microtuss

To profect my compuler, | considered buying a
swilch costing around 540, but [ enjoy small electromic
projects, so | decided to design my own with two extra
gadets that the other switches don't have

My switch = different from the commierical ones |
have seen, Mine has no bulton for cha wsing between the
madise and the second jovitick. When vou want 1o vse
thie second joystick, vou just push the fire bulton on it;
whien viou want thi moase back, vou simply push the
left button on it The switching is done by thee electronics
insbde the box without mechanical parts

Another difference with my switch: it has a r.||'|||.1-
tire function for the first joystick, the one vou use when
plaving single. So with my switch, | have two functions
combined in the same box for less than the price of a
store-boughi




Build One!

Iy Jaquies Halled

The parts | used are easy o find at any electronic the action of the left mouse Button and the fire button of
components supply. And if vou follow the instructions, the jovstick
vou will be able io i"'llllll- YIS ‘lh.ll'll'l'l.: 1J'h‘ netat h‘l‘i'Ll"l‘Id IhE" second secthon of e Liruil Bs Ehae F.'ll.'lld'rlft'

How It Works

Please redier o the schematic in
Figure 1 for the dese riphion oif e
parts and their funchions. There ane
Twio sections in the unit: the first
=rction 18 the switch el and the
secoid section is the rapid-fire
lunction

Ihae first sechion can be divaded in
three Ik, Thie first block i repre-
senbed by U3, the selector. The
selector is equivalent to four switches.
O shide of the switch s connectind to
th mouse and the other side is
connected to joystick 2. The output is
connecied b the Amiga part #1,
normally the mouse port. The selector
s activated by the second block
which it represented by U2, the latch
The laich itself s activated by the lef
micsiese button or the fine button of the
jovstick. The latch acts as a memory;
as long as you don't towch the fire
button of the porystick, the output of
the Lalch remains low and the selector
initpits the movement of the mowse
If vou touch the fire button on the
joystick, the output of the latch Aips
fox a higehs bevel and the selector
outpuls the movement of the jovstick
The thard block of this sechion consists
of o gate U4 o combine (logic OR)

tunction for joystick 1. The hoart of this part is the timer
UL 1t is an oscillator producing a train of pulses as long

1
A

Right: Figure &, Mol 1o scole
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as fire ks pressed. You'can adjust the
pulse rate, or frequency, by tuming
POTL. Opee pulbse b= equivalent to one
hat an the fire button. The transistor O
senses the fire button and stars e
oncillator if held down. Transistor Q2
takes the output of the oscillator and
fieds it to the input of the Amiga pin.
Switch SWI is there 1o select the
normmal function of the fire button or
the rapid-fire mosde

First, Buy All the Components.

For a complete list of parts, see the
Parts Table. The three 1Cs (L2,U3,U4)
are "HCTLS” and could be replaced
by "HC™ family instead of "HCTLS"
but ret by regular “LS" or “S" family
because of their power consumprtion

| chire a tantallum capacitor type foe
C2 because of the small siee; you may
choose any type of capacitor with the
same value, but be careful of the size.
All the components are standard parts
and you should not have any difficul-
tiis finding them. When they are
available at a Radio Shack, | give the
catalogue number because these stores
are well known. If you shop carefully,
the parts should not cost more than
$20 plus the cost of the 'CB.

Alsa, if you are not interested in the
rapid-fire function, omit the parts

yreterning to this section. The switch
“should work on any Amiga including

the new A4O00. | have already tested it
o ASOD, AT000, A2000 and A3DO0

Then Install the Parts

First, identify which side is the
components side, the side whene you
tnsert thie parts, and which one is the
solder side, Refer to Figure 2 for the
companents side (top) and Figure 3 for
solder side (bottam). [t is very impar-
tant that you insert the parts on the
good side (lop).

For those of you who are making the
PCB, there are some points 1o con-
sider. Figures 2 g 3 are double size

Laft: Figume 2. imoge i 3x ochual sipe, B you
e Pheg W-.' ol & lamplabe, iemaarmibar 1o
reduce Il by 0%



r2xk Make & negzative of these bvo
figures and reduce 1o half size. Then
align the bwo negatives carehully with
the letter on top; vou should see
“THH." When vour PCH is done you
haver to cut it on the border (cut off the
border) as shown in Figure 5. The last
thing to do before soldering parts is to
drill the holes at the right size. I you
drill all the holes at 0028 inch, you
should be able to insert all the parts.

Mow you have vour PCH readdy.
The first step before installing the
components i+ to solder the feed-thra
| call o feed-thru a piece of wire
soldered on both sides lo make a
conmection fromm one side of the PUB
to the other; refer to Figure 6. There
are 30 feed-thrus o make before
installing components. The feed-threk
are easy 1o locate: the pad for a feed-
thru is smaller than the others. Refer
to Figure 4 for the component loga-
thoms vou can sex feed -thrus with a
sqquare over the pad. Before soldening
yiorur firpt feed-thru, install the PCB on
twio spacers at both ends: The thick-
mess of the spacers can be about 1/8
inch,

The caslist way of soldering a
feed-thry is to take a plece of solid
wire, #22 Thim you skin two or throe
inches off it and you Insert it into a
holde, solder it on one side, cut it, and
do the same with all the fevd-thrus for
that side. After, you fip the board
over and solder all the feed-thru on
the other gide. To assune s good
solder, vou must put the iron tip on
one siche ol the wire and the solder on
the opposite sade. When you see the
solder melting all around the pad, you
remove the trom quickly o prevent
iverheiting. Make sure thal vou cul
the wire as close ay possible to the
PUB; reter to Figure 6.

When yvou have built all the feed-
thrus, you are ready 1o install the rest
of the components. The following list

shows the order that | recommend for

Bight: Figure 1. imoge s 3n ochuol size. I
you usp this figure o o iemplofe, ememiber
ro meduce il by 0%

e S S D N S S — — —
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:.uldu.'-ﬂng 137 COmpOnents

1= skt

o resistoes

3- capacitons

4+ transistiirs

5 potentiomueter

- [DB-9 male

7o wites and swilch SW1

& ransition connictor and the
flat calyle

Sockels

Whaen vou install the sockets,
vou must take care of the
direction. Refer (o Figure 4 for
the good socket direction. All
sockets have a way w identify
pin 1; Find i and mstal] e
socket with pin 1 facing the
tramsition connector J1, a8 shiown
on Figure 4. IF you want your
socket to remain in place while
soldering, just bend one pin at
each cormer alter insertion into
the PCB, then solder sockets on
thet Bottom side only, Don‘t
imsert the ICs into the sockets

right now

Resistors

Check the color of the resistors
before installing them on the
PCB. The way you read the
value ol a resistor is simple
there are four color bands on the
reststor, Dne band shoubd be
gold (5% tolerance), tum the
resistor to put the gold band on
the right side. Refer to the parts
list for the color

toreach value: For all the resis-
tours, o st solder them on
both sides of the PCB, because
snmis corrrisections are also made
on top

Capacitors
Except tor C2, there is no
preferred way for mounting the

Lef: Figuee 4 moge s 23 octuol size
B youi use Hhis figure o3 o lemplaie
remaimibed o ieduce i by 30%)

Bight: Figuea 1. This schemalic iz nol bo
scole
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FeadThru Resistor

Salt

I LLLL
H/mwm- ﬂ:+'

Baard

Figutos 6 & 7

An extra
jotstick port
can reduce

wear and
tear on your

existing ports.
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rCHE DE=-59
Malmw

Top View

LA phoves. 2 ahoidd lave o

I.'l slarity. Make sure hat i rsdadl i weath thvit w3 s i M
o directiion

srEr b scdenbuty tha

: .
R et thwe resislors, vou sl sodder tha

capactions on Dt sadies of the CH

Transistors

L e are two bypes of tramsdsior you con buy, The
irsr TV ew Fiaks a mmviodal coasae ard i s opoaerscd st a Lkt e tibs
to iteninty the emiiter. Make sure that the tab s on ths
1l

gond direction asshown i Figune 4. The other bvpe has

] I'..:'||..I cise angd there 15 a Flal an it W ey o lisink gl
the transistor with the v i n and thae flat in front
yviou should resd the pins from left o rmght. The emitber i
Make sure thai

4 o L Il... Iii

et s s oenter and oolllecton ks .'.:.'|'.'
the emitter is on the lab

Lrakrksasting

NONLE WRER N |.-|'\I.Li'|‘: B Ottt Il__. By L

i ko the PCE. For both tyvpis of fransistors, leave al

litast M ch Betweon the tromsintor amd thie TPCR Y ovie

AC's TECH

Plgure 7

oo Dokh siddes of the PO b ensee Uhe
!

sl d| s || Ty |
BRD R ERER LENTRLETIE BT S

s solder ther

DOAErseC Lo w

Potentiometer

I yoma wosee Hhwe probeniiomesier [rom Fadio Shack (AR IT]
w il husve o bend the pans bedore inserting i
PCB. Use a pair of lone-nose pliers o bend the pins
bikenbiiy the cenbier pin

ALERR Lol
11 shaviibl @0 inbor the oender biole
"I-u.- AN |i'ul LS Anolhor iy i'.,' Lik qu,l'..,'“l“ R TR _|||.| ..,I.':".]
it bl by thie bax s vod will be able 1o adipast the fre-
queney extermally withoul opening the bos, For this, vou
will hive 1o solder three wires from the ICH pads (SW1)
lax U podesn bsorme et s on this bovw, Restvieeimibwer, il
ro [alider) must b

i B POCH

Cenier w silidienedd to theey conter pad

DB-? male

You have b shide the POH beteossn thie Daed poss o
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10 Lnch Flat cabls
20 conductora
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0 pine flak
cabls
cahAnector

Figure H

Box
Front View
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Commercial
switches
of this

type
run $40

Figure 9

pins of the conneclor. The ko row has five pins. The
bottom row has only four rhrlﬂlh|”hlll-:ﬁﬂ:|1h'
wiay o install it. Befer o Figure 7 for the installation of
thiese conmectors. Install the three connectors belon:

[ e ks

cefilier the pins on the pads of the PCB. They showld be

soldering gment of these conmectors s critical
ressd I--""]""';'.'!'- --':h.'_l':l'.l'\-l thie PCH. A linide ek aftet
o lave inseeried the corimas fivr= &5 1 alh ]| the POH
virrtically on 4 table LS fhe Conirees IChrs ks a8 ""I"P' il I
1= much easier this way b allen the connectors. The
space bebwern the three conneclons should be the same
I""I"'.'l"l WO ane sure thig BRI EEEs ANE O .'|!'|. vl

then solder thism bo the fimger pads

Switch SWi

Lut three #8212 wires s inches lore and then soldies
them on the PCB pads marked “5WwW)
wire

Dian't wse solid

1L 1 oo sy By Break when voru bend B sevierl

or more.

tirmeiss. | hen solder thee e eiid of thee wires on thio
swilch. Make sure the center wire s soldered on the
ceneT (1] o thee swwiilch, Make sure than vou solder them

ooy bodh sices of the PCH

Transition Connector J1

i the Iramsiion connector voul have tw'o D, L
with the pins and the other s the cover (117, Salder th
Then

« flat cable betwesn

prans part on e bottom side of the PCR onldy
tresdadl ome end of thie 20 cotndiactof

thir bwir parts il the connector. The red wire must be on
thie right side as shown in Fieore B Use a small vise o
crumg thie 1Lt cabde into the o o tor. Be caretul with
thae aligrment of the Aat cable and the commectod

Vhen at the other ened of the flat cabla

I &
LYR-2 feemale conniectors weR FmOVEe an erghil irich

msball B b

secbon of the bwo centor wires, There showld remain

mine cofd uctors on each witdit o thee (Lat ¢ alvle

Viouosss 3, Mupsee 3 73
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Crimp the two connectors DE-% on cach part of thie
flat cable. Take care with pin | of the connecror; it
shaoild match with the red wire for one side. Then the
other connector should go with the pin | on the center of
the flat cable; reter o Figure 8 Now you are ready to lest
e unit

Betore conmecting the unit to your Amiga, inspect
the OB and your solder joints cancfully. If you have a
magnityving glass, use it 1o check if you forgot a soldet
spol, oF i yiou havie shorts betwesn twio pud:. or two
traces. This operation if very important and could
prevent damage to vour computer. The time you spend
0N ISpection could save vou lots of trouble and time
debugging vour unit. I you have done a good job
soldering the parts, the unil should work right away
The meost comman prablem is a forgotten solder joint on
the top side of the board,

Adter the inspection, vou are ready o connect it to
your computer without the chips in the sockets. Be sure

fda AC's TECH
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vour computer is offT Remove the mouse and the jovstick
if you have one already connected. Then connect the
unit to vour computer; the connector with the red wire
should go to the mouse port. Turn your computer on
and with a multimeter check if you have «3 volts on
each socket according to the schematic, If vou have all
the sockets with the +5V and your computer still boots,
then an important part is done. Ciherwise, tarm vour
computer off immediately and double-check your PCH,
especially the trace with the +5V on it

With your computer still off, install all the chips in
their appropriate sockets and connect the mouse to the
pnid in the left connictor; refor o Figure 13 You can-also
connect your jovsticks o the other connectors. Tum your
computer on again. Your pointer should move with the
ok as before

I the maouse is OK. then vou can first test-fire the
button of the joystick, which s connected in the conter
connector. This action should frevre the mouse, Mow
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Parts lisl for AUTOSW

Reference Description

L3

U2

s

(9}
.02
J2,J3,J4
J5,J6

J1

POTY
SW1
R2
RE-R9
R11-A14
R3,R5
R10
R4

At
R15
c2

c1
C3-Cé

T4HCTLS157

TAHCTLS74

T4HCTLSO8

555 Timar

Transistor 2N2222A

DB-9 Male, RS #276-1427

DB-9 Female Nlat cable

20 pins fllat cable transition connecior (see note
balow)

Micro-potentiometer 100 Kohms, RS #271-284

Swiich SPDT RS #275-662

4.7,Kohms 1/4W 5% (yellow, purple, red, gold)
4 T.Kohms 1/4W 5% (yellow, purple, red, goid)
4.7 Kobms 1/4W 5% (yellow, purple, red, gold)
10 Kohms WaW 5% (brown, black, orange, goid)
12 Kohms“9/4W 5% (brown, red, orange, gold)
33 Kohms 1/8W 5% (orange, orange, oranga, gold)
2.2 Kohms 1/4W 5% (red, red, red, gokd)

9.1 Kohms 1/4W S%iwhite, brown, red, goid)
1.0 uF Tantallum

0.1 uF Mylar

0.1 uF Decoupling capaciter

sockets 14 pins

socket 16 pins

sockel 8 pins

small plastic box, AS #270-222

18 inchas flat cabla 20 wires

For J1, you can buy it from the next threa
COmMpanes or an aguivalant

- Robinson Nugent #IDT-C20-1-T

- Ansley #609-2003

- 3M #3422-0000T

Viorusas 3, Mussasie 3

5
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Fire --
Rapid

Mouse 2 L Joysticks J !

St }

priess on thie leit mouse Batton and vour meise shiogld
WOrK agakn.

It s mow b to check thie bwo ovsticks. Boot your
compuler With a game using two joysticka. Press the fire
biitton on the central ovsiick amd ey o miove your
object in each direction with one joystick, then try the
second joyvatick

The last thing vou have to check s the rapid-fire
function of the jovstick on the rishit commector. Bodot a
game with shooting action like SideWindir. Adjust the
poebenbometer in thie conber PSRl with a small seriw
driver and then press the fire button and hold it The
rapid-fire funchion should be active; il this 12 not the
s Chamgne Uhae state of switch "SW1T and bry again

fb AC"s TECH

When vou have found which position is rapid and
which is mormal mode, adjust the potentiomeior foe
spoecd you profer

I everything works OK the first time, that means
vl hawve done a good pob. Then tarm vour compuier off
IHscommect the wnid, the mowss, and the jovsii ks Pl oy
yorkd are ready fo put il ina box

Put the Unit in a Box

The bo | used 15 the Badio Shack #270-222 plasti
box. You can use anyihing vou like, but the fest of this
section concerns this type of box. | designed the PCH to
hit tightly in the box, there is not much lost space. |
always like bir kissp things as small as posaible

The first thing to do on the box s o temiove the
slides inside the box on one de You will dell thae holes
for the DB-9 into this side. | used @ small cutter to
peermovie Lhese slides. Thism vou can finish the job with a
piece of wand paper

Ment cut the three holes lor the D9 male comme
tors. Thie egsnest way s to draw thae patiern for Hhuirsar
comnechors on 4 phece of thick paper. Pt the PCT with
ther connectors face down on the paper. YWhle holding
the boasd with one hand, trace 3 e apound cach
connecior with a pencil. Thien cut the inside part with a
sharp knife. With this template, it will ber easier fo mark
the holes on your Boos Thee theee holes must be contened
i the box; check Figore 9 for more details. Adter vou
Pos® cul thees hobiss for D9 connectors, meert the three
gnpectors extemally into the box; with this way, vou
willBe able to mark the six small holes for the serews on
VB9, T han yions can im=tall the board inside thae b

If vonlput sis serews o hold the DB-9, it will be
enoiigh o Balklthe PCB inside the bos. Thae next thing o
do is to cut thegd®e of the box and the cover for the flat
cable; riefer by Figure 10 and 11

Thie naexk operation is to drll a hobe tor swertch SW
inside the cover. Refer o Figure 12 for marking this hole
The size of the hole depends on the swee of the switch
vou chose, IF vou have the one specified in the parts list,
thie hole will be 174 inch. Adter voou have deilled the hole
imatall the swiich according bo Figure 13 You can ke a
reduced photocopy of Figure 13 and glue it to the cover

| h|1|‘~|" vk angd voer COMmprtey will fesel bettor when
vouny kids want to play a game. If you have any ques-
tions or comments, please write

¥

Please wirile Lo
I.'.||_||_|-|,'- |1.'|||l'.'l.
y AC's TECH

O, Box 2140

Fall Kiver, MA 02722
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Amazing Computing Gives You
Great Reasons to Own an Amiga

Amazing Computing provides its readers with:
Amazii Jn‘/' MIGA In-depth reviews and tutorials
ﬂ: g Informative columns
' Latest announcements as soon as they are released
Worldwide Amiga Trade Show coverage
Programming Tips and tutorials
Hardware Projects
The latest non-commercial software

AC's TECH Gives You Great Reasons
to Get Into Your Amiga

P AC's TECH offers these great benefits:
* THCH Mt The only disk-based Amiga technical magazine
- Hardware projecis

Software tutorials

Interesting and insightul techniques and programs
Complete listings on disk

Amiga beginner and developer topics

Order a SuperSub and get this great Amiga peripberal

—Woi s Deat ouithorly on AMmigo phocaucts and sandces
—Amigo Dealers swedr by his volume o thes bibde for Amiga information
Complete Bhings of eveary soffwore product, horchwore praduct, tensce
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Diractony of Fready Redisiributable Softwane from he Fred Fsh Collechion

12 Issues of Amazing + 2 AC's GUIDES!

SUMMER 1993 AC's GUIDE IS NOW
AVAILABLE!




| High
Resolution
Output

rom your AMIGA™
DTP & Graphic
Documents

You've created the perfect piece, now vou'se looking for & good service burea for output. You wani
Qualsty, but it must be economical, Finally, fnd most important.. vou have 1o find o service bureay that
recognizes your AMIGA file formats, Your searchds dver, Give us u call!

We'll imageset your AMIGA graphic files 1o RC Laser Pagier or Film at 2400 dpi (up 1o 154 Ipa) ot a
extremely competitive cost. Also avnlable at competinive ctist are quality Dupont ChromaCheck ™
color proofs of your coler separations/films. We provide a varietf of pre-press services for the desktop
publisher

Who are we? We are a division of PiM Publications, the publisher of Amazing Computing for the
Commodore AMIGA. We havie o staff that reallv knows: the AMIGA a5 well s the ngid mechanical

requirements of prntersfpublishers. We're a perfect cholce for AMIGA DTP g esetting/pre-press
SErVices

We supporr nearly every AMIGA graphic & DTP foormar as well as most Macimosh™ graphic/ TP
froritnaly

For ypevific format imformgnion, please call

For more information call 1-800-345-3360

INT iF ¢ service bureai represeniative
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