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 Half length card allows
space for "hard card"
configurations.

Dual 50 pin SCS| connectors
tor flawless SCSI data tranisfers
even at iop speads,

Output only parallel port connects to
printer allowng simultanecus opesation

of printer and any audio or video digitzer
connected to Amiga's parallel port.

SCSI D jumpers {or use in exclusive

VS SCSLSHARE SC5I networking
Enmiranments.

Grand Slam includes card,

disk mounting brackets, cables,
TCUTILS 2.0 hard drive formatting/

network configuration utility,

comprehensive memory test software and

parallel port configuration/patcher utility software.

Grand Slam 500 is available for Amiga 500 owners.

Naturally, Trumpcard, Trumpcard 500, Trumpcard Pro and
Trumpecard 500 Pro owners can upgrade. Call IVS for details.
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Grand Slam List Price $349.95

7245 Garden Grove Bivd., Suite E » Garden Grove, CA 82641
Volce: (714) B90-7040 » Fax: (714) B98-0858
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printf (“Hello”) ;
print “Hello”
JSR printMsg
say “Helle”

writeln (“Heldg”)
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and sharing information on (s most
innovative implementation for the Amiga.
Why net see if your laiest programming
endeavor can help a fellow Amiga user
expand upon his or her voeabulary? To be
considered for publieation in AC's TECIHL.
submii your technieally oriented article
{(both hard copy & disk) to:

AC's TECH Sulvmissions
MM Publications, nc.
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STARTUP-SEQUENCE

Amiga in the Spotlight

The Amiga and the Video Toaster have been stirring up a
fot of interest lately in the MS-DIOS and Macintosh communi-
ties! It appears that NewTek and the Video Toaster attracted
big crowds at a recent MacWorld Expo, Also, there have been
several small articles in various MS-DOS trade publications,
including & mention in John Dhvorak’s column in PC Magasine.
This ks fantastic, but there’s a small quirk. Thise people, who
are awed by the Amiga's capabilities, really don'Uecognize the
Amiga itself. Instead, they refer lo the Amiga /Video Joaster
combination as a video computer that comes with /A miga,
ar a gréat video peripheral that's soon o be controlled from in
[BM M, Craey, right?

Right! But that's OK. Let theM5-DOS community think
whalever it wants, The fact s that it is being mesmerized by
the anly hardware platform that could suppaort the Video
Toaster or anything like {1—the Amiga? Now this is where it
gets good, Some of these big cash M5-DOS software vendors
are going to want part of the Video Toaster action (that's
market share to the pinstripers). So they get their best, hot-shot
programumers, glve them an Amiga and a stack of books and
technical notes, and let them go. This is whene Joe-MS-DOS-
hot-shot programmer discovers the Amiga’s powerful operat-
ing system. He shows the suits some snazzy Amiga program-
ming, the suits see dollar signs, and the company dumps a lot
of money into Amiga software development.

This is goed for everyone invalved, because if creates a
larger market. The larger the market, the more potential
customers lo buy your softwane. The more software vou sell,
the more development you can frvest in to create new prod-
uets. Your new products create a larger market, and o on, It's
a rolling snowball, and ifs & winewin sifuation,

DISCoveries

Everyone's heard of COTV. This has got in be one of the
mast awaitisd Amiga products of all time (after te Toaster, of
course.) Commodore, with Molan Busnell, is nursing this baby
fer malke sure nothing goes wromg, 1's sure o be a best seller.

Many Amiga programemers and developers don't realize
the incredible opportunity that COTV provides. With the
COTV will come an enormous customer base just looking o
buy saftware for their new high-tech home appliance. Educa-
tional software is sure lo be a big seller, along with entertain-
ment and home resources software. The market is wide open.

Plus; there are several developmental advantages to
COTV. First, the user can't illegally duplicate and distribute
the disc. No piracy. Also, the duplication of the discs s very
cost-effective. There have been rumors of some duplication
houses charging a $500-5600 mastering fee, and $.75/ plece for
duplication.

The disadvantages are fuw., There are very strict atyle
guidelines for producing CDTV software, including the fact
thatwvindows are not allowed. This simple fact means that
minsl software cannot be just ported, but will require a little
redesign: Kudos to Commodaore for finally putting some style
control of the Amiga software. It's definitely a necessary evil.

For you technies who want to get a jump on CDTV
technology, Cafmumindore reports that COTV's will be for sale at
The World af Cofitmugiee, New York (April 5-7). Get ‘em while
their hot!

The Amign's fuiture looks brigiit. Be a part of it. For mone
enfarnretion an Commodore’s developnenial pragrams, contact:

Comrmaodore Husiiness Machines
CATS—Developer Progrants
1200 Wiilsan Dyrpe

West Chesler, FA 19380

Sincerely,

gV—7

Ernesd P. Vivedros, [r,
Editar

Volume 1, Nusmeer 2 5



AC's TECH

Dear AC's TECH,

Congratulations on your first issue of AC's TECH for
the Commodore Amiga! [ loved it! My favorite articles
were the ‘ilbm.library” and *AmigaDOS for Program-
mers.” | originally wrote a fle-identification program
called What Is in Modula-2 and aiter getting SAS/C 1
was excited about converting it to C. The ‘Introduction
to the ilbm library” article has been an extreme help in
converting my code, and now | am going to make full
use of this shared library. The 'AmigaDOS for Program-
miers’ story was a nice introduction to file locks. Thanks
for the help!

1 liked the VidCell digitizer hardware project article.

h 1 am completely hardware-illiterate and did not
understand it all, I liked the reading Anyway. Perhaps in
the future you could include an artacle that isa brief
explanation of hardware concepts so that this sart of
article would be easier to follow, and maybe &9eén give
me the courage to try on my owr.

What I liked best about the magazine was the ofisisk
examples. Having this code was a great way to learn and
useful as a springboard for my own programs.

In response to the To 2.0 or not to 20" quandary, |
suggest this: why not develop two versions? Each
of software could ensily be developed in 1.3 and then
include an enbanced version for 1.0. Both versions could
be included in the same box. This would be like the
BR000 and 68020/ 030 versions now available for some
Programs.

1 love the magazing, I love the info, and [ love the
style! | can't wait for the next issue, keep up the good
work.

Ryan Shaftel
Rosemont, PA

Denr Ryan,

Thank vou for ariting! Your enthusiasm typifies the
aoerage AC's TECH render, We “techies” contine to be
excited about the Anrigal We aren’t the type o fump on the
migst-popular-computer-of-the-yeor emduwgen—hl we'te
stuck loyally with the Amiga, even trengh the fough Himes,
Im - semse when Hhe Amiga makes the big win, you won't be
sarry!

fn regatrds to wour iden about packaging 1.3 and 2.0
versions together. [ Hhink this is rlﬁl?ﬂd iden...as a short-lerm
solution, Everipone’s fivorile workhorse program has o work

&y AC"'s TECH

under AnrigaDOS refease 2 before we even consider the
system soffware upgrade. However, the long-haul plan is not
only to updale the 1.3 programs to run (bug-free, of course)
urder AmigaDOS refense 2, but to redesign the application to
Fake advantage of the new features that reloase 2 brivgs Hhe
programmer. Let's show what the Amiga can dol

—EPV]r

Dear AC's TECH,

1 have recently purchased the Premiere issue of AC's
TECH, and was quite surprised with its content. By its
description, [ had assumed it would be a technical guide
to using and controlling the Amiga. | didn't expect aboul
3(-50% of the magazine to be about programming and
the rest on ‘how the Amiga does this, that, and the other
thing’, but alas it was %0% programming. [ did read and
enjoy it a great deal, even though T am NOT a program-
meT.
I have read and enjoyed Amazing Computing and
will continue to do 8o in the future, but | would really
like to see some articles about board specifications, the
ekact boot-strap process, is BUSTER a 32-bit chip?, how
doesdhi auto-configure process work?, etc..

[ kninwel will be creating my application software in
the near fubure, and your magazine will help me along,

Greg Bastow'
Surrey, BC Canada

Do you have a comment about AC's TECH tr anything
elee in or around Amiga programming/development?
Redirect your voice to your pen & paper port, then mail
Your message oo

AC's TECH MessagePort
P.O. Box 569
Fall River, MA 02722-0869

If we publish your letter, you will receive a certificate
good [or five free public domain disks from PiM Publi-
cations, Inc.

(All letters become the property of PiM Publications, Inc.
The AC"s TECH editors reserve the right to edit all
letters for length and clarity.)
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The Complete Amazing Computing library
which now includes Volume 5
is available at incredible savings of 50% off!

4 Volume 1 is now available for just $19.95*] ¢
(A 545,00 cover price value, the first year of AC includes 5 inflo-packed issues.)

¢ Volumes 2, 3, 4, & 5 are now priced at just $29.95* each! #
(Volumes 2,3, & 4 include 12 |ssues aach, and are cover priced at $80.00 per volume sat.)

Subscribers can purchase freely redistributable disks** at bulk rate discount prices!
This unbeatable offer includes all Fred Fish, AMICUS, and AC disks

(see thaFallWinter'90 AC's Guide for a complete index ol all current freely redistributable disks).

Pricing for subscribers is as follows:
® 1 to 9 disks: $6.00 each
& 10 to 49 disks: $5.00 each
+ 50 to 99 disks: $4.00 each
# 100 disks or more: $3.00 each

{Disks are priced at 87.00 each and are not discounted for non-subscribers)

To get FAST SERVICE on volume set orders, freely redistributable disks,
or single back issues, use your Visa or MasterCard

call 1-800-345-3360

Or, just fill out the order form on page 98.

* Pastage & Fanding lor aach voloma & $4.00 in the U.5.; 57,50 lor surlaos i Carads g Weico, and $10.00 lor all athar forsign suriacs.

** AL wareanlias all disks for 50 days. Mo addiional charge lor posiage and landing on disk aders. AL issues Mr. Fred Fish a royaky on all diss saies io encourage
Tho landing Arsgn progum RAmologie! 19 coninue his cetalamding work



CAD APPLICATION DESIGN
PART |—WORLD AND VIEW TRANSFORMS

by FOREST W. ARNCLD

INTRODUCTION

With modern computer-aided design (CAD) systems,
models of real or imagined objects can be quickly and easily
created, displayed on a monitor, or plottedan a plotter or
printer. Model objects can be readily changédand the effiect of
the modifications can be instantly seen and evalaabed.

Objects can be moved around, made bigger or smiller,
and turmed amund and upside down. We can ereabe and
experiment with models of objects smaller than atoms or a3
large as the universe - all on a computer monitor. We can
“spom in' on part of an image o examine small details, then
"o oul” (o see the image in its entirety.

Since we can create and manipulate complex models with
CAD systems, we might expect CAD software to be complex.
However, no matter bow complex the model or the CAD
system, all CAD systems are bult around a surprisingly small
number of relatively simple software procedures.

This ks the first of two articles which will explore the basic
procedures used in vector-based two-dimensional CAD
systems. In this article, we'll take a look at the mathematics
which makes CAD systems possible. We'll then develop a
library of useful, general-purpose tmnsformation procedures
for mandpulating two-dimensional graphical objects. Alsa,
we'll see how drawings are displaved Ina window or plotted

] AC's TECH

on a plotter at any scale or rotation angle. In a later article,
wie'll take a look at direct manipulation techniques used in
CAD systems, and combine these techniques with our trans-
form procedures to create the hlil:]:'m.'tnfn two-dimensional

drawing program.

CARTESIAN COORDINATES AND VECTORS

Let's start out by seeing how CAD systerns model the
warld and the geometric objects in it One of the simplest ways
b represent geometric objects is with Cartesian coordinates. A
two-dinmensional Cartesian coondinate system is formed by
imagining a veftical line and a horizental line in a plane which
cross each other, then mensuring distances along the lines from
the place where the bao lines cross. The vertical Hee Is calted
the y axis and the horizontal line i-called the x axis. Distances
alomg the x axis are called x coordinates and distances along
the y axis are called v coordinates. The units for measuring
distamces along the axes can be inches, meters, light-years, or
whatever wnit of measure is appropriate for the objects (o be
described,

Any point can be located refntive to the bwo coordinate
axes by specifying its x coordinate and s v coordinate. Thi

uswal way coonrdinabes ane written s as an ordered pair of



MATHEMATICS & TECHNIQUES FOR
DESIGNING AND PROGRAMMING
CAD SOFTWARE FOR THE AMIGA™

numbers inside parentheses, with the x coordinate writhen
Firat, followed by the v coordinate. The coordinates where the
axes cross each other is (0,0). This point & called the origin of
the coardinate system. X coordinates to thégightof the origin
are positive, and ate negative on the left side of the arigin.
Likewise, y coordinates above the argin are positive/and age
regative below the origin. So (1,0) represents & point on thex
ais which is 1 unit to the right of the origin, and (0,-1)
represents a point on the y axis which is 1 unit below the
origin.

After a coordinate system has been set up and an object is
drawn in the coordinate system, any paint on the object can be
described in ferms of i1s Cartesinn coordinates. Figure one [
page 10) shows how a rectangle can be drawn ina Cartesian
coordinate system. The rectangle in figure one s described by
specifying the location of the corners of the rectangle in
Cartesian coordinates. The sides of the rectangle are line
segiments which connect the comers, In a program, one of the
simplest data structuses for storing and using the Cartesian
coordinates defining a set of connecied points is an array.

The (x.y) pairs are stored in contiguous array locations.
Each point is implicitly connected to the next point in the array

by a line segment. Any point in the figure ¢an be chosen as the

starting point. For the rectangle in figure one, an array which
can hold 10 coordinates is needed (for closed figures, the last
coordinate pair and the first coordinate pair are usually the
same). If the upper, left comer is chosen as the starting point,
the array of coordinates defining the rectangle is:

{48 5 7 B8

Ll S e ]

i 2 4 -3-4-2 -4 2

E‘mr@ﬁte-pihs representing single points are also called
vectors, Vector areery similar to Cartesian coordinates. Both
can be representedising the same notation, (x.y). and both
specify distances and directions. The difference between
vectors and covrdimates is that coordinates always define
directed distances fram the ongin along the coordinate axes,
and vectors define directed distances from ANY poknt, which
iz not necessarily the origin.

The coordinate system used fo describe geometric objects
is called a WORLD coordinate system. The coordinate system
used to draw the images of the objects is called a VIEW

coordinate system. World coordinate systems and view

Vouwse 1, Museee 2 Q
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coordinate systems ane almost always different. In Infiition
ond most other window systems, the view coordinate system
has its origin in the upper, left corner of the windows, and#
coordinate values are positive below the origin.

Two of the basic tasks which any CAD system has to
periorm are converting world coordinates to view coordinates,
and converting view coordinates back to world coordinates.
Thiree other basic operations CAD systems apply to geometric
objects are scaling, ranslations, and rota-
fions. Scaling is used fo "goom in" and
"goom out”. Scaling makes objects appear
bigger or smaller. Translations are how
vbjects are moved from one place to another,
"Panning” is also accomplished uilng

Figure Two

translations. Rotations turn objects around, E::,l'd,t"“
over, and upside down, Figures twao, three, coordinate
and four, are representations of these three mysiam

operations, All of these basic tasks are

performed using geometric transformations

on wechors, To understand how transformations work, we need
po look at a few mathematical formules and fechndogues,

CAD SYSTEM MATHEMATICS

Cartesian coordinate systems are very uselul for determin-
ing where points are localed, determining distances between
locations, and describing geometric objects in terms of points
on the object. But they do much more than just this, They also
permit us to apply algebraic techniques and formulas to

o AC" TECH

Figure Gne

A rechangls
driwn In @
Cortedan
coordnate

grometric objects. Without this ability, CAD
programs wouldn't be able to convert world
coordinate descriptions of objects to window
eoordinates and correctly display images of the
objects. MNor could they provide us with the
ability to edit graphical images.

Points and line sepmients conslitute almost
all of the geometric objects used in CAD
aystems. To manipulate points and lines, we
need to know how tac

1. Add anid suirct peclors.

1) Multiply and divide o vector by a mnnber.

3J  Multiply a vector by a imatrix.

4. Multiply teo smabrices.

5J  Find dislnnces brhween points in the plane,

& Find bhe eguiition of a line wlvich preses Hirough
ten paiits.

7J  Delermibne e poivt where e fines infersect,

We'll start out with the rules for vectors and malrices,
since these are the critters used {o transform geometties in
CAD systemis and since the transformation procedures use the
rules, We'll get to 5, 6, and 7 in a little while.

I stated above that vectors were similar to Cartesian
cootdinates. 5o (x,y) can be elther hwo-dimensional Carteslan
coordinates or a two-dimenstonal vector. Another notation for

O vas | || ]|

omtgusone) X SCALE =0.5
“VSCGAE =10
(2.2) (2.2)
X AXIS
-:2-2) 2:-2)




ROTATION ANGLE = 90 |
(-2,4) 2.4
X AXIS
(-2,-4) 2,-8)

Y AXIS S|

representing vectors is [ x y | In this notation, the vectords
ealled n pow vector, stisce the elements defining the veelur arpe
all oni the same row. An alternate representation for the same
vector is

To multiply (divide) o vector by o aunrber; Midhiphy
{elivide) ench element of the vector by Me member,

Using this rule,
a® [Bl yl] = [ a*=l a=yl |
il
f2i ¥1) /o= [ %l/e yifa ]
Pretty simple so far! Let's complicate things by looking at
matrices and the rules for them. A matrix is a table of values,

organized into rows and columns. A matrix is also a collection
of vectors. Here is a 2x2 (two rows by two columns) matrix:

Col 1 Cal 2

Row 1
Pow 2

mll mi2
mli =23

Where m11 is the element af rew 1, column 1; m12 b the
elemient at row 1, column 2; m21 is the elemsnt at row 2,
column 1; and m22 is the element at row 2, column 2, Notice
that the elements of a malrix are subseripled: the subscripts
indicate the row (first subscript) and cofumn (second sub-
script) where the element is located.

-
|
¥
This is called a column vector, since the g Four ' KT&.&MN il
elements are all placed in a single column. A rectangie VT A e e i
The two notations are equivalent, and ifrom fgure one) R MDN -
convenience or mathematics dictates which is =~ "ensformeding , -
used at any ghven Hme. L=Oron (-3.37 (5 ) |
coondindle
Suppose we have bwo row veciors, [x1 systerm 1 |
y1] and [x2 y21. Here is the rule for adding |
and subtracting vectors: To sdd {subfrect] fuo |
vechors: Add (sublrncl) Hee corresponding elements of eacl vechor, [
X AXIS |
Usdsig this rule, [ f | [
[l yi] ¢ [ocd w31 = | wbescd yleyd | ' (-3-1) :{5 .”-
¢ ety T |
and '
(i yi] = fa y2] = [ xn¥=x3 yl-y2 ]
The rule for sdding and sublracting veclors may lead you
io believe that vectors can be multiplied and divided in about |
the same way. This is not true! However, it is easy to multiply Y AXIS

or divide a vecior by a number, Here is the rules

Vourume 1, Mumser 2 1=



Mow suppose we have a mairix, A, and another mairix, B,
and we want to multiply the matrices. The first requirement is
that we can misdtiply the matrices. Matrix multiplication s only
defined if the number of columns in the first matrix is the same
as the number of rows in the second matrix. So if A has 2 rows
and 3 columns, and B has 3 rows and 2 columns, then A * B is
legal. The product of two matrices is another matrix. The
number of rows in the product matrix will be equal to the
number of rows of the first matrix, and the number of columns
in the product matrix will be equal to the number of columns
Im the second matrix. So if C= A * B, then C will have 2 rows
and 2 columns. A is a 263 {baro by three) mabrix, Bis s 3xd
matrix, and the product, C is a 2x2 matrix. Let's see how matrix
multiplication is actually done:

all alZ all
Bdl a2 add | x

bll bli
b2l biz
bal b3d

a1l 2iF
= |c2]1 &22

€11 = all # bl + ald * b1 4 all * b3,
£l = all * bi2 + ai2 * b22 4 al¥ * 63T,
cdl = a21 * b1l + a2 * b3l + a2} * bYY,
g27 = p21 * bl 4+ a¥? * b2l + a2} * B3l

As you can see from the example, each element of the
product matrix is the sum of the products of elements froma
row of the first matrix and the corresponding column of the:
second matrix, For this reason, matrix multiplication i called
*row-column multiplication”™. Rather than stale a rule for
matrix multiplication, here is an algorithm for multiplying two
matrices:

input: matcix A which fsm x n,
matrix B which is nm k&
ourput: prodoct matrix C which fam x &

do for L= 1, 1 <= m
dy for 1= 1, j€=n
aat oill) =0
do fop 1 =3, I €= p
a8t cll]) = efly]l + a(il) * b(lfl

It should be apparent from this algorithm that computers
can multiply two matrices a lot easler than humans can!

Multiplying a matrix times a vector i done the same way
a8 multiplying bwo mintrices: we wrile the vecior as a column
vector and treat it as a matrix with n rows and one column. So,
if & vector with 3 elements is multiplied by a 2x3 matrix, the
product will be a 2x1 matrix, which is a column vector with 2
rows. Here is how the multiplication loolks:

milvl + mlidvd + mlawd

|M‘. =l mll
= | p2lvl + mddvd &+ =IIv3

nil mdd mdd| =

vi
w.

12 AC"s TECH

We only need to know a few more things about matrix
multiplication before seeing how matrices are used to trans-
form geometric objects. First, the order in which matrices are
multiplied is important, If we have a matrix M and another
matrix N, M x N is almost never equal to N x M. In fact, unless
both M and M have the same number of rows as columns, one
of the multiplications is not even defined! Second, there is no
such thing as division of one matrix by another matrix or
vector. So, if we multiply M times a vector v and get a vector ¢,
we can't just divide M by ¢ to find the vector we started with,
To do this, we have to find & matrix called an INVERSE matrix.

An inverse matrix, M’, is defined to be a matrix which,
when multiplied by another matrix M, will produce a special
mntrix called an IDENTITY matrix, The identity matrix is a
square matrix: it has the same number of rows and columns.
All entries of the identity matrix are zero, except for the
diagonal elements, which are equal to 1. Here is a 3x3 identity
Fralrix:

Ll = =
e

D i e
(=g =]

This matrix is called an identity matrix because, if another
matrix is multiplied by it, the matrix is not changed by the
multiplication. Identity matrices are frequently denoted by just
writing “I* to mean any identity matrix. For a matrix to have
an inverse, the matrix has bo be & square matrix. [t is important
i0 keep in mind that even if a matrix is square, it may not have
an inverse matrix. But, if there are two matrices, A and B, both
nxnfand A ¢ B =1, then A Is the inverse of B, and B is the
inverse of A.

If we.can find an inverse matrix, we can solve the problem
of reversing a transformation which was applled to a vecior. 5o
If a vector has been'transformed with a matrix A (o= A ® v), we
can find out what the original vector was by multiplying ¢ by
the inverse of A [v=A""¢).

TRANSFORMING WORLD COORDINATES

Three types of malrices are used in CAD systems o
tranaform world coordinates. The three transformation
mafrices are a scale matrix;, a rotation matrix, and a translation
matrix.

Figure two shows how the rectangle in figure one will
look after it is scaled, Looking at the rectangle in figure two,
we can se¢ that multiplying the coordinates of an object to be
scaled will either "stretch”™ the object or “shrink™ the object.
Multiplying coordinates by a number greater than one scales if
up, and multplying by a number bebween zero and one scales
it down. The number that is used to multiply a coordinate is
called a scale factor. So if we have a pair of coordinates we
want to scale, the way to do it is to multiply the x coordinate



by an x scale factor, and multiply the y coordinate by a y scale
factor. Both scale factors can be the same value, but we wanta
technique which will let us apply different scale factors to each
coordinate. The easiest way to do this is with a scaling trans-
formation matrix, which looks like this:

In:-l:liI
& my|

If a set of coordinates are multiplied by this matrix, the
restlt will be the scaled coordinates, Here is the lormula for
the multiplication:

ax B
o sy

S PR R

Let's see how the coordinates of the rectangle in Agure one
were scaled so that the width of the rectangle became half it's
original width, and the height stayed the same, The x scale
factor to do this is .5, and the y scale factor@® 1. Plugging these
values into the scale matrix and multiplying the'veolors

corresponding to the left and right top comers of the rectangle
yields:

=S

]
2] =

Here is how the array of coordinates for the rectangle
looks after the scaling is complete:
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REofation malrices are constructed using formulas from
trigonometry. Rotating o point is equivalent o moving the
point in a circle around some other point. If we have a circle in
a Cartesian coordinate system with radius, r, and the center of
the circle is located at the origin, (0,0), then the formulas for the
xv) coordinates of any point on the crcle are:

¥ = * coglangll, ¥ = r * alnlangl)

where ang] is the angle of inclination of the point in radians
with respect o the x axis,

MNow, I the palnt is rotabed counterclockwise by an angle,
ang, by adding the angle to the original angle and using a
trigonometric identity for the cosine and sine of the sum of two
angles, the formulas become:

= r * coplangl+#ong?) = x * coafang2) - y * ain(ang?)
¥ =r ® ainjangl#angd} = x * pin{angZ) + § * cos(angd)

The expanded formulas are exactly what we need to build
a rutation matrix which will rotate a point by any angle! Here
it fu:

comfal -sinmila)
alnial coafa)

If a column vector is multiplied by this matrix, the result
will be & vector contalming the rotated coordinates, Here is the
multiplication:

X4 coa{a) =y * sinfa)
# * sin{a} + y * comia)

co=s{a] =aindfal ®
airda) coafm) | % [y |=

Let's rotate the rectangle of figure one by %0 degrees to see
how rotation matrices work. Doing this will produce the
coordinates for the rectangle in figure 3, The cosine of 90
degrees is {, and the sine of 90 degrees is 1. Plugging these

values into our rotation matrix and multiplying the two top

.gorner coordinates of the rectangle yields:

This is the array of coordinates after each point is rotated:

Indaxt g1 2 3 4 5% &7 8 9
Coccdlnate: % ¥ 2 ¥ % ¥ % § X ¥
Value: =2 = =3 42 A =4 =2 =l

The only other transformation matrix we need for &
complete set of transforms is a translation matrix. Transkation
is just a different word for moving an object. It should be
pretty obvious from figure four that all we need to do to move
# polnt 15 to add offsets (translations) W the coordinates of the
point. The formulas for doing this are:

x = n o+ X oranplation, y = y o+ y transiation

Vot 1, Mumaes 2 13



The only problem with this is that adding translations to
coordinates dossn't fit in with muliplication of 2x2 matrices.
To solve this problem, we increase the dimension of our matrix
and use what is known as HOMOGENEOUS coordinates.
Instead of using just [ x v | to represent a point, we use an
“extra" coordinate and ignore it. The extra coordinate is equal
to 1 (it doesn’t have 1o be, but for two-dimensional graphics, 1
works just fine). 5o a point becomes [ x y 1 | in homogeneous
eoordinates, Since the point is represented with three elements,
the transformation matrices for homogeneous coordinates
have to be 3x3 matrices. [f weadd a zero term in the formulas
for translation, we can see how our branslation makrls shoald
look:

H= g+ 0 + x trannlarion
y o= g+ 0 + y translakion
] =D % 0 =1

Writing these formukas as a matrix gives:

ytrans

L 0 xtrans
[
oo 1

If a homogeneous coordinate vector is multiplied by this
matrix, the coordinate will be moved by “xtrans” along the £
aixls and by “ytrans” along the ¥ axis. The multiplication looks™
likee this:

b4
¥
1

x4 0 ¢ gELana
¥ + ¥ + ytrana
G+ 0 #% 1

Xtzana
| =

14
0 1 ytsanus
oo 1

Multiplying the top, corner coordinates of our rectangle
by a translation matrix with strans = 1 and ytrans = 1 will give
us the transkated coordinates, as follows:

i
i)

L
L T E I

"
SME QS

-
el

Ignoring the extra coordinate, this is the array of coordi-
nates after gach polnt s translated:

Indox:
Coordinabs:
Valus: -

TR
w e
L & W
L ]
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i 3w

W owm
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i
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We have now derived all the matrices needed to manipu-
late two-dimensional objects, and have seen how to use each of
them to perform the three basic CAD operations of scaling,
rotating, and iranslating world coordinales. Rewriting the scale
matrix and the rotation malrix for homogeneous coordinates,
the three matrices are:

sx O 0
ooay 0
B ol

cosfal =alnin) O 10 ex
sindal cosfa) O b1ty
D o1

o ] 1

All of the examples have used single fransformations. [f
wi want fo scale, rotate, and translate o polnt, do we have to
apply the transformations separately? Do we have to first
multiply the point by a scale matrix, then multiply the scaled
point by a rotation matrix, and finally, multiply the scaled and
rofated point by a transistion matrix? No, we don't; the three
transformation matrices can be multiplied together, and then
the paint to be transformed can be multiplied by the overall
muatrix. The scale matrix is created and multiplied by a rotation
matrix, then the product matrix is multiplied by a translation
matrix. The final product matrix combines all three transfior-
mations into a single matrix, Then, when a vector is multiplied
by thi overall transformation matrix, the vector will be scaled,
rotated, and translated all at once!

So far we've developed the transform matrices to convert
a geometric object modeled with vectors from one world

‘goordinate representation to another (transformed) world

goordinate representation. To display the model in an Intuition
windaw and to interact with the model using a pointing
diviceyWe need to know how 1o represent the model in the
window's coordinate system. We'll now see how the world
coordindfe répresentation of a geometric object is transformed
to a window@oondinate representation, and vice versa.

WINDOWS, VIEWPORTS,
AND VIEWING TRANSFORMATIONS

Suppose you ane designing & house with o CAD sysbem,
Maturafly, vou would like for the dimensions of your design to
be in feet and you would like to work with feet instead of
ploets while creating and modifying your design. In CAD
terms, you want to work in object space and you want the
dimensbons of your design to be in world coordinates. How-
ever, the unit of measure for Intultion sereens and windows s
pixels, and the image of the design which is displayed is in
pixel coordinates. The image of the design is in image space
and the image’s dimensions are in view coordinates.

Computers can't display geometric objects in object space,
enby in image space. 50 CAD systems have o convert the
wuorld coordinate model to an image in view coordinates to
display it. The conversion is performed with a viewing
transformation. Figure five depicts the overall franaform
process which eccurs in CAD systoms.



Designers work with a mode] in world
eoordinates: moving parts, scaling parts, and
rotating parts using world coordinate trans- The Trorafonm
forms, The CAD system then applles a viewing ~ Fipelino
transformation to the world coordinates to
creste an image of the object in view coordinates,

The image is then displayed or plotted. To enable

objects to be picked with a pointing device, the CAD system
has fo reverse this process: the pick coordinates are view
eourdinates which have to be converied back to world coordi-
nibes.

Viewing transformations map & rectangular area in world
coordinate space gnto a rectangular area in view coordinate
space. The rectangular areas are called windows. The area in
world coordinates is a world window, and the corresponding
area in view coordinates is a view window. Figure six shows
how a world window corresponds to a view window being
displayed in an Intuition window. Viewing transforms are
calculated from the coordinates of the world window and the
coordinates of the view window by mappingthe corners of the
workd window to the matching comers of fie view window, A
view transform for figure six would be calculbted so that
twal,wyb) is transformed to (valvyb) and (wxrwytlis
transformed to (vxrvyth

Let's use some actual numbers for the coordinabes in
figure a3 and see whal Is Involved In creating a view trans-
form. Suppose the house is designed using feet, and the lovieery
left world window coordinates are (1,2) and the upper, right
eoordinates are (21,42) The helght of the world window |s then
20 fect, and the width is 40 feet. Suppose the Intuition window
is B0 pixels high and 230 pixels wide, and that the lower, it
view window coordinates are (10,70) and the upper, right view
window coordinates are (210,200, The view window is then 50
pixels high and 200 pizels wide. Here Is a summary of the
coordinates and dimensions:

Warld window: (wal,wpb) = [L.2), feec,wyt] = (21.42)
world width = 20, world height = #0
Wiew window: (v ayb] = (20, 70) . vz vye) = [F10,300

wiew wideh = J00, ¥iew height = 50

To make the dimensions of the world window the same as
the dimensions of the view window, we need fo find width
and height scale factors which can be multiplied times the
world dimensions fo yield the view dimensions. Here i the
farmulis we want

view dimenzion = world dimsgnaion * scala fastor

Solving this formula for the scale factor gives

scale Lactor = vipw dimsnalon / wocld dimsnsion

P

i Wr.arl_r.;:l Coordinate Data

' World Coordinate Transform

View Cmrdinﬁ’re Transform

View Coordinate f}ﬂ’ra

Multiplying the scale factor Hmes world dimensions will
produce the desired view dimensions. The only problem with
this formula is that our world v coordinates increase in the
“up” direction and our view v coordinales increase in the
*down” direction: wyt is greator than wyb, but vyt is less than
vyb, We can include information about direction in our scale
factors by using the following formulas:

“width scale factor = [wxr = weld S lwxr = eml)

Peight scale factor = |vyt = wybl J [yt = wyb)

W gin find the scale factors for our example by plugging
the example values into these formulas

width scale faftor = (210 = 10y J (21 = 1} = 1@
haight scale fasfor » (20 = T0) S {42 = 2 = =54

These scale factors will map directed distances relative to
the world coordinate origin onto directed distances relative o
the view coordinate origin. They will also make directions in
view coordinates correspond b directons in world coondd-
nates,

Take another look at figure six (s page 17). The world
window i not located at the world coordinate origin, and the
view window is not localed at the Intuition window origin, So
if we just multiply world coordinates by these scale factors, we
won't get the correct view coordinates! However, if we Hrst
miove the workd window so that it s located at the world
coordinate origin BEFORE multiplying by the scale factors,
we'll get correctly scaled view coardinates, relative to the view
coordinate origin, Since the view window is not located at ks
origin (the top, left corner of the Intuithon window), we then
miove the view coordinates to their location Inside the view
window.

Vo 1, Numsee 2 LE=)



The translation values to move the world window so that
it Is located at the world coordinate origin can be found by
subtracting the lower, left world window coordinates from the
window comer coordinates. If the world coordinates are first
tranalated then scaled, the resulting view window will have ils
Lowrer, left view window coordinates located at the Intuition
window origin. By adding the view window lower, left
coordinates to the calculated view coordinates, the view
coordinates will be moved to their correct position in the
Intuition window.

Summarizing the above discussion, three steps are
required to ransform world coordinates to view coordinates:

Step 1: world coordinates are moved so that the specified
world window s located at the world coordinate origin. This
step s accomplished with a translation matrix, using the lower,
left world window coordinates for the translation values. The
translation matrix is:

d

Step 2: world coordinates are converted to view goordi-
nates, refative o the view window origin. This step is acoom-
plished with a scale matrix

g

2
g

g 0
o sy
L o

Ll =2 =

B = [wdr-wel] f (eocr-wnel)
By = [wyt-vyl) /Wyt -eyn)

Step 3: view coordinates are moved so that the view
window is positioned at the desired location in the Intuition
window. This step is accomplished with a translation matrix,
using the lower, left view window coordinates for the transla-
tion values:

I O wxl ]
o1 wyb
L IR

The above three matrices can be combined by matrix
multiplication, resulting in the following overall view transfor-
malion matrix

ax 0 -am * wxl + vl
i} IIE =3y * wyh + vyb
] 1
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This matrix will work just fine as long as view distances
along the x axis and the y axis are equal, and as long as the
width and height scale factors are equal.

Unfortunately, this is not usually the case: 100 horizontal
Intuition pixels is not the same length as 100 vertical Intultion
pixels, and the scale factors are wsually not equal because the
world window and the view window are generally not
squares.

We need to correct the scale factors to produce equal
scaling in x and y, and to compensate for different horizontal
and vertical pivel resolutions. The scale factors can be made
equal by simply using the smaller of the two scale factors, and
the difference between horizontal and vertical view distances
can be compensated for by using a value called an aspect rakio,
The x aspect ratio is the number of pixels per unit in x divided
by the number of pixels per unit in y, and the ¥ aspect ratio is
the number of pixels per unit in v divided by the number of
plxels per unit in x.

Where do we gel the values needed to caloulate the aspect
ratio? Thanks to the Amiga software designers, the values are
stored in the GfxBase structure in the member variables named
“NormalDPMX" and “NormalDPMY™. These variables contain
the number of dots per meter along the x and v axes for an
interlaced screen. After o GfuBase structure pointer has been
set by opening the graphics library, the x aspect ratio for
Intuition screens and windows can be found by dividing
Mormal DPME by Mormal DPMY. For non-interlaced screens,
MormalDPMY needs to be halved before the aspect ratio is
determined. The y aspect ratio = just the reciprocal of the x
nspeck ratio.

We can now specify how the translation and scale values
for the view transform are caleculated. The translation values
are calcilated by scaling the world coordinate transiations and
combining then with the view coordinate tranalations:

ECEANE = wel - WKl ¢ (ver - will/ fwar - wsl)
yhrans = vyb - wyb = (vyt = wyb] / lwyt - wyb)

The scale values are calculated with the following algo-
rithm, which finds the smallest scale factor in x or y and
corrects the appropriate value using the x aspect ratio:

world window coocdinates,

view window coordinatas,

x aapact ratio

tranalation valuas and scale valugn
for a wiaw tranafors

Tt =

Cetput:

Step 1: Find directed view and window distances:

St vhaloht = vyt - vy
Sar width = vug - wEl
Sat whaight = wyt - wyb
Sat wwidth = wxr — wEl



Stvp 1: Find absolute scale fackors

i { — i = i (i, wiyt)
1f ABS{vheight) Ls less than ABS{wwidth, Watld and View Wi \_\,l
Set yacale = ABE|vhelght/whelght] incows v )
Set xacale = yscale * Shapect : . 1 Waordd Window
Elas 1 | F
Sat Escale = KBS Darldthiweldth) i ]
Sat yacale = Eacals * waspecs wnd ey | 4 — i
Step 3: Correct the sign for the scale factors
e winvos 1
IE wwidth and wwidth have different signs, e mmmm e ———————— = | v vyt
Set cscale = xpoales * =1.0 :
If vheight and whelight have different signa, v’/
Set yacale = ymcals * -1.0
View Window

We then plug the calculated values into a view transform
mabrix:
sicale a

a yacale
a a

RLI&ans
yirans
1§

THE TRANSFORMATION AND MATRIX PROCEDURES

Listing one fall listings are on the AC's TECH#isk) contains
procedures which implement all of the above transfarmations,
manage a transform structure, and handle the details.of
transforming coordinates. Listing one has almest all of thie,
procedures needed for creating vector-oriented two-dimen-
sional graphics programas, Listing twa i3 the include file which
defines the transform structure, declares the transform
procedures, and defines some useful macros. The procedures
in lsting one can be compited and linked with a graphics
program, or can be placed into an object module Hbrary for
later linking.

Here is a description of how the procedures work, and
how to use them. The linkages are documented with the
procedure listings.

The basic transform data structure is defined in
"transform.h”, It is typedef’ed as “transform2_t". It slores the
scale values, translation values, and rolation value for a
transform, and also stores the transformation matrix and ils
inverse. A polnber toa transform2_t sbrocture is required as
input for the transform procedures. The transform procedures
are seiWorldTransformd ), getTransform( |, potnt2d Forward( ),
and point2dinversel ), worldWindowToViewWindowt ), and
set ViewTransform ),

SetWorldTransformi § initializes the transform2_t struc-
ture, creates a world transform matrix, and finds the inverse
transform matrix. The transform matrix is created so thal
coordinates will first be scaled, then rotated, and finally
translated. You may wanl bo experiment with creating the
transform in a different order; for example, rotating first, then
scaling. The reaulls may surprise ol

GelTransformi } is a simple utility procedure which just
returns the current transform values stored in the transform_t
structure. OF oourse, you can access these values direcily, but it

(v vy)

s good programming practice to lsolate sccess and update of
data structures in a single place. This way, if the structure
changes, the impact on your program will be minimized!

Point2dForward( ) and point2dinverse( ) are the two
work-horse procedures for transforming coordinates.
Pednt2dForward( ) transforms a set af coordinates and returns
the transformed coordinates. The transform is performed by
multiplying the coordinates by the transform matrix,
Polnt2dinverse{ ) converts a set of ransformed coordinates
bagk o the original coordinates (there may be round-off or
truncation error, depending on the transform and the coordi-
nates, sd the coordinates may not be exactly the same as the
original ones), Point2dimversel ) is just like point2dForward( ),
except the transfofmed point is multiplied by the matrix which
is the inverse of the'tfansform matrix.

Warld Window TéViewWindow ) and setViewTransform(
) &re view transform procedures. The view translation and
scale values which will transform a world coordinate window
o & view coordinate window are calculated in
worldWindowToViewWindow( ), using the algorithm
described above. The calculated values are then sent to
sefViewTransform{ j, which uses the values to initialize a
iransform structure and bulld a view transform malrix and its
imverse matrix. In addition to the view translation and scale
values, a ritation angle can also be sent (o setViewTransformd
). The view rotation angle will cause the entire view window to
be rotated. After the transform structure has been initialized In
setViewTransformi ), it can be used with point2dForward( ) to
tranaform world coordinates to view coordinates, with
point2dinverse! ) to transform view coordinates back to world
coordinates, and sent to gelTransformi ) fo acoess itks valoes,

To use the iransform procedures, include the file
"ransform.b" in vour program. Allocate a ransform?_t
structure, either statically or dynamically. Call

VoLuss 1, Musges 2 17



setWarldTransformi ), sending it the transform and transform
values, Then, when you are ready to tansform a point, call
point2dForward( ), sending It the transform2_| structurne. [t
will do the work for you, and return the transformed coordi-
nates. To convert the transformed point back to original
eoordinates, call point2dinversel I

The transform matrix and its inverse matrix are created
using the mairix procedunss mat2dInit] 1, matddScale ),
mat2d Translate] ), mat2dRotatel ), and matlnvert] ). These
procedures can be used without the transform procednes, If
you are interested in experimenting with them, or creating
your own transform structures. The matrices are actually
stored in singly-dimensioned arrays. For two-dimensional
homogeneous iransforms, nine elements ane needed, since the
mairix is & 3x3 matrix, 50 you can understand the code, here is
how the matrix is stored (numbering from 0 so indexes

correspond to “C" indexesk
cal O ool 1 ool 2
row 0 array[0] arcay[lf ar [2]
row 1 | array(3] acray{d] mﬁ%] 1
cew 2 | areay[6] acray[7] arcayli]

Any two-dimensional matrix can be stored this way, The
array index for an entry at row i, col j (matrix{i{j}} & | * Aumber
of columns + j So the array index for the entry in matrix(¥1ig)
i5E1*3+2=5

Mat2dInit } initializes the transform matrix by creating a
3x3 identity makrix:

———
(=3 =E_]
£ e i
=1~

The overall transform matrix is then created by successive
mattix multiplications of the transform matrix by scale,
rodation, and for translation matrices.

Mat2dScale( ) multiplies the transform matrix by a scaling
matrix:

B0 £0L o2
Blb €11l ti2
R B |

MatZdTranslatel } multiplies the transform matrix by a
translation matrix:

B £01 €02
& 1l k13
o

x 4]
W " El
o p |

L=
3 =
il
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Mat2dRotate( ) multiplics the transform matrix by a
rotation matrix

e00 ©01 c03
EiD g1 13
- RO B |

sinia} cosfa} 0

cos{al =ainfa) O |
]
i} ] 1

Finally, matinvert{ ) is a matrix inversion procedure which
can find the inverse of an n x n matrix (if the matrix has an
inversel. I'm not going o deseribe matrls Inversion, bul you
can find the algorithm in any textbook about finear algebra.
The algorithm wsed is called “Gauss-Jordan elimination with

partial pivoting”.

THE TRANSFORM DEMONSTRATION PROGRAMS
Demonsiration programs wihilch show how bo use the
transform procedures are presented in listing three and listing
four. The program in lisiing three shows how the transforms
for scaling, rotating, and translating model geometric objects
are used. The program in listing four shows how to set up and

use view transforms.

The program In listing three, thorm].c, displays a set of
coordinate axes and a polygon centenad in an Intuition
window. Four gadgets, labeled “Translate”, “Rotate”, “Scale”,
and “Reset” are displayed in the window, and each time a
transform gadget is selected, that transform is applied to the
palygon.

_ The “Translate” gadget is used to move the polygon in

*ificrements of 100 world coordinate units. Bach time the gadget

i¥Eclefted, the polygon will be moved right, keft, up, or down.
Selecting the “Rotate” gadget rotates the polygon counter-
clockwise by 30 degree increments until it turns all the way
around. It thensotates the polygon clockwise in -30 degree
increments, The “Beale” gadget s used to scale the polygon
using scale values between 4 and 2.0, in increments of 4. The x
and y scale values are calculated separately. Selecting the
"Reset” padget restores the polyion to its original,
untransformed position and size. The program demansirates
what effect each separate ransformation has, and akso shaws
the effect of combinations af transformations.

Tlorml.c, the program in listing four, is similar to
Horml.c, except all ansformations are performed with a view
coordinate transform instead of world coordinate transforms,
The entire model warld, instead of individoal objects, is
fransformed.

The program starts by displaying three geometric objects
and a sot of coordinate axes centered in a view window, Two
pushbutton gadgets are displayed in the lower, left cormer of
the Intultion window. One gadget is labeled “Full Display”,
and the other is labeled "Set Transform™,

When the “Full Display™ gadget is selected, the program
recalculates the data for the view transform so that the entire
world window will be displayed in the Intuition window. The



“Full Ddsplay™ scale for both axes is set o scale 1, This ks not
the actual scale value for the view. Instead, it is a scale value
relative to the size of the current view window. Thus, it isa
base value fur increasing or decrensing the view scale. This s
done by multiplving the actual x scale and y scale values by
the relative seale value,

When the “Set Transform™ gadgel is selected, the trans-
torm requester “pops up” in the Intuition window, The
transform requester confaing labeled string gadgets for
displaying current transform values and for entering new
tranaform values,

It also confains an "Accept” pushbulton and a "Cancel”™
pushbutton. Transform values are modified by selecting the
appropriate string gadget and typing in the new value, When
the “Accept” button is selecied, the requester i3 "popped
down®, the transform values are read from the string gadpget
buffiers, the view transform is updated, and the view is
redisplayed using the updaled view transform. When the
“Cancel” button is selected, the program simply removes the
riquester. The program s stopped by selecting the window
"Close" gadget.

The executable programs are created by campiling and
linking the programs with the transform procedures. The
Lattlee commands to compdle and lnk the programsane;

*lo ~Lm tfors]l.c ceansforn, o
"ig =-Ia clored .o craneloon,c”

HOW THE PROGRAMS MANAGE DATA
AND HANDLE EVENTS

Both programs use sevieral neat programming tricks”.
First, linked, hisrarchical-style dats structures are used for
describing and organizing the program’s data. Second,
indirectly executed (via function pointers] “event handler™
procedures are used with the gadpets, These features are
described in the next several paragraphs.

The program data and state information 18 organized ina
hierarchy. The top level of the hierarchy 58 "world_t"
structure. A pointer to this strochare is stored in the
“UserDrata” field of the Intuitbon window b whidch the data |s
being displayed. Storing the top-level structure pointer with
the window allows us to access all of our dats and stale
information through the Window pointer.

The world _{ structure containg an overall description of
the entire set of world coordinates, and a polnter o the view
transform structure, [balso containg o pointer to a linked list of
all the world coordinate geometric objects. In addition bo the
list of world objects, this structure contains the minirmum and
mialiniim extents of the world coordinated systeny. The
extenis are used to determine how ihe world coordinates will
be scaled fo fit in the window.

The objects are stored in an “object_1" structure, which is
simply a polygon descriptor record. The actual coordinates for
each geometric object are stured in a singly-dimensioned array

of sequential Xy coordinabe pairs, The object_t structure
contains a pointer to the object’s coordinate array, and the
dimension of the array. The object_t strecture used in Horm1
also contalng & pointer o an individon] world transform for
vach object.

Function polnters are used o process gadget avents, A
painder to the procedure which is ealled from the event
processing loop when a gndget is selected is stored in the
gadget's “UserData® structure, Whenever a *GADGETUP
event ocours, the input handler retrieves the function pointer
and ealls the procedure using the functon polnler. Each
gadget handler procedure has only one call argument: the
pointer o il window. Since the window pointer containg &
pointer to the world_t structure, the handler procedure can
access all the information it needs to do lis job from the

To make casting the pointer from an Amiga AFTR o a
function pointer easler, a typedef for the function polnter is
used, By using event handler funclion pointers, we can
simplify event processing and eliminate "switch® ype code
which requires detailed knowledge of the program’s control
and datn structures.

PROGRAM CONTROL FLOW
AND DRAWING PROCEDURES

Both programs work basically the same way. The main( )
procedure initializes data structures, opens an Intuition
window, calculates the initial view transform for the window,
displays the model world, and then calls handlelnput{ ),

Window gadgets are initialized and fuction pointers are
attached tothe gadgets in initWinGadgets{ ). Tiorm2 also calls
init TiRequester] } to create the Sel Transform'’ requester and
its gadgets, Both initWinGadgets{ ) and initTiRequester ) are
straight- lnrmﬂ.tm:pt for the *static™ structures defined in
init TR equested( ),

The structures are “static” to prevent them from being
overwritten after the procedure retums, since they contain
data for the requester and its gadgets used throughout tforma,
Remember that local variables in a procedure which are not
static are allocated from the stack when the procedure is
entered, and the space is made available for reuse when the
procedure refurmnal

In tform1, the view transform is calculated in
find ViewTransformi ). This procedure is called the first time
the window is displayed, and then again each time a ‘refresh
window" event is received. In tform2, the view transform is
calculated in fullDisplay( ) ewch time the “Full Display” gadget
is picked.

The input handler receives input events; retrieves the
evenl handler function pointer, and ¢alla the event handler
procedure. This process continues until the window ‘close’
gadget is picked. in tform1, Handlelnput{ ) is only concerned

-
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with three events: CLOSEWINDOW, CADGETUP, and
REFRESHWINDOW. In tform2, two additionn] events,
REQSET and REQCLEAR, are processed.

When the first requester in a window is popped up,
Intuition sends out o REQSET event, and when the last one is
popped down, Intuition sends out a REQCLEAR event. Of
course, o recelve these events, we have to request them by
setting the IDCMP flag in the NewWindow structure when we
open & window,

The reason we want to get requester events i Lo prevent
the window from being closed while a requester is displayed.
Otherwise, the program could end and leave the requester just
hanging around. If handlelnput{ ) recelves a CLOSEWINDOW
event, and no requester is being displayed, the input loop is
ended, any messages are reply’ed to, and the procedure
returns to matni 1. If & requester is being displayed, the
CLOSEWINDOW event is just ignored. When a
REFRESHWINDOW event is received, drawAll{ ) is called to
redisplay the window. Finally, if a GADGETUP event is
received, handlelnput( | gets the function pointer to the gadget
handler and calls the procedure using W Function pointer.

The drawing procedures ane drawAllTiderase Alll ),
drawAxis( }, and drawObject( ). DrawAll{ ) sets dpand installs
a clip region in the window, calls drawAxist ), then tfiverses

the list of objects stored with the window, calling drafeObjectt
) to actually transform and display each object.

Clip regions and clipping procedures are part of the

Amiga software. The structures related to dipping are defined ¢

in the Amiga graphics inciude files “clip.h”, "regions.h”, and
“layers.h", and all but one of the clipping procedures are in
“graphics library”. The exception is InstallCTipRegiont ), which
is in “layers.library®.

A clip region is basically a collection of rectangles for
restricting drawing; that Is, no drawing will oocur outside the
clipping rectangles. The clipping procedures are very useful
and are documented in the “Libraries and Devices” Rom
Kernel Reference Manual. The reason drawAlll ) uses clip
regions is o prevent drawing from occurring on top of the
window's gadgets. EraseAll{ ) just erases everything in the
window by calling the graphics procedure RectFill( 1.

DrawObject] ) retrieves the army defining an object’s
coordinates and loops through the army, tansiorming the
eoordinates and drawing lines connecting each coordinate
pair. In torm], the coordinates are trarsformed twice: first the
world transform attached to the object Is used o translate,
rotate, or scale the object: then the view transform attached to
the window is used fis convert the coordinates to pixels.

In thorm3, only the view ransform is used.

Point2d Forward( ) is called to perform both the workd and
view transforms. Notice that the world coordinates for the
object being drawn in tform1 are never modified by the
tramsformation: we keep the original coondinates and just use
the transformed coordinates for drawing into the window,
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DrawAsxis] § draws the coordinates axes through the
worrld center coordinates, (0.0). Point2dForward is called to
transform the world origin to pluel coordinates using the
window's view transform. In torm, drawAsisd § simply
draws horlzontal and vertical lines for the axes,

In tform, the procedure is much more complicated. All
the world information, including the coordinate axes, may be
rotated by the view iransform, When the axes are rofaled, we
don't know their starting and ending pixel coordinates. To find
the start and end coordinates, we need o know where each
axis intersects the sides of the view window. We have to use a
little algebra and perform some coordinate transformations o
find the intersect points.

If we know bwo points, (x1,91) and (x2 ¥2), we can find the
equation of the line passing through the points. The general
equation of a line through two paints is:

§ou {yd-yi)/(ed-xl] * 5 = {y2-plifixd-xl) *» x]l + 5l

If x2 - x1 s 0, the line is vertical, and if 2 - v1 is (, the line
is horizontal. If the line s not vertical, it intersects the y axis al
the point {0,%) and if it i3 not horizantal, it intersects the x axda
at the point (x,00. S0, to find where it intersects the y axis, we
st x equal to zero and solve for v

ooyl = (y2=y1)f (xd=-gl] * #d

To find where the line intersects the x axis, we set y equal
1o zero and solve for x;

R =1 = (x2-ml)fiyd-y1] *

THe abwe two equations are used in the version of
drawAisi) ivtform? to find the points where the world
coordinale@sesintersect the sides of the view window
rectangle. |

But the coordinale axes are in world coordinates and the
sides of the view window rectangle are in view coordinates!
The points have to be in the same coordinate system for the
equations to work right. We solve this problem by transform-
ing the corner coordinates of the view window rectangle to
world coordinates. A view transform conweris wirld coordi-
nabes to view coordinates, but its Inverse transform will
comvert view coordinates to world coordinates. We just happen
to have the inverse transform stored In our transform strue-
ture, and we also have o procedure bo use it

The comer coordinates of the view window are trans-
formed to world coordinates by calling point2dinverse( ).
DrawAxisl ) then determines if the sides of the view window
rectangle are horizontal and vertical in the world coordinake
system, I so, the world coordinate origin is ramsformed to
view coordinates and the axes are drawn as horlzontal and
vertical lines through the transformed origin.
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LiMtherwise, the above equations are wsed 1o find the points
where all four view window sides intersect the 3 axis, and the
pulnils where all four sides intersect the v axis. The intersect
coirdinaies ate then sorted bo find thwose closest 1o the origin,
The intersec] coordinales are tranaformed to view coordinates
by calling point2d Forward! ), The transformed inlersect
coordinates are then used to draw the pxos,

EVENT HAMDLER PROCEDURES

The event handler procedures which are called in Horm1
when i H.ldgl-: is selected are motated ), =caled ), translated ), and
resetl L These procedures ermse Use conberits of the window,
muodify the world transform for the object, then redisplay the
contents of the window,

Tform2 also has four gadget event handler procedures.
Thiey are fullDisplay( ), setMNewTrnsform{ ), acceptValues( ),
and cancelValuwes] }, When the "Full Display” gadget is picked,
full Disptay( ), which was described above, is called. When the
‘Wt Transform” gadget bs picked, setNewTransformd ) is called,
This procedure updates the view transform requester, pops up
the requester, and retums control B handlelnpat? ), I the
revjuester ‘Cancel” gadpet = selected, cancelValues( b is called,
and qust pops down the requester. [ the requester *Accept’
gadgel s pleked, accepiValuest } i called. this procedure reads

thé neWw view transform values, pops down the requester,
updates the view transform, and then erases and redisplays the
windlow,

Motice the relationship between setMewTransformi §,
accept Values('), #nd cancefValues( ). SetNewTransform{ ) is an
event handler which & seiting up the program for a call fo
another evenl handler, either acceptValues! ) or cancelValues{

I. The gadget events are being ‘chained together’ through event
handlers. We'll explore event chaining in more detail next
e,

SUMMARY AND PREVIEW

We have now developed a data structure for storing bao-
dimensional transform data and a complete set of procedures
for creating, updating, accessing, and using two-dimensional
transforms. We have also developed techniques for processing
input events using function pointers o "event handlber’
procedures, We saw how fo creabe and use world coordinate
transforms and view brmnsforms.

Whiere do we go from here? Well, next time, we're going
to see how to wse event handlers with menus and the mouse so
we can move, rotate, and resize objects by ‘plcking and
dragging” them. We'll also implement a menu “zoom” function,
and imiplement “panndng’ with & proportional gadget.
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Interfacing
Assembly
Language
Applications
o ARexx

by Jeff Glatt

Armrign oewriers are hearing a lot of talk abosut ARFTx, They've been fold that ARexx can be used lo add a sophisticated macro
language to amy program, or turn several applications fromiDirious companies info a single, integrated package that is mare
poterful thar the individual components working alone, Thérgape been numerous articles describing how an end-user can use
ARexx, but unfortunstely very little information that shows o progrummer how to interfoce his prograne bo ARexx. This article

strives to do the follomring:

1) Describes the ARexx server fram the point of piew of a progruier..

2} Demenstrates how to add an ARexx implementation to a programi Tledhote to communicate with the ARexx server
tising ARexx structires). This demanstration is acconplished by descriliing Beomplete (but surprisingly simpie)
ARexx fmiplementation added to my cxample 68000 assembly program.

What's ARexx?

ARexx is a programming language. In describing ARexx, 1
like to compare it to BASIC because most programmers are
famillar with BASIC, and also because, like BASIC, ARexx is an
interpreted language. Therefore, an ARexx program (often
called a macro or seript) is really just & text file which must be
parsed and “executed” by some interpreter. Just as you need
the AmigaBASIC interprater to run your BASIC script, you
need the ARexx interpreter (called the ARooe server) o run an
ARexx scriph, The ARewx server comes |n the furm of a library
called “rexxsyslib ibrary and o program called Rexsbdast
which loads apd siarts up a self-running process that can load
and “execute” AReox scripts: Furthermore, there is a program
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which the user can invoke from a CLI in order to star an
ARexx scripl's execution. Amdga ARexx is wrilten and
miarketed by Bill Havees. An end-user must obinin Hifs product e
itge ARerr, elther by itsell or in conjunction with his own
PO

From hereon bn, | will refer to the ARexs server/library a8
simply ARexx.

Unlile AmigaBASIC, an ARexx script can be written using
any bext editor, The script consists solely of azcii characters,
and ach line ends with a newline character (10). There are mo
imbedded codes in the script that ane required by the inter-

preter,



There i also no "sulput window® for the inferpreter.
ARmoc prints error messages to the CLI process window from
whiere the seripl was started. From WorkBench, ARexx will
crente a DOS window when the script starts, and close it when
the script is finished.

ARexx has a built-in set of commands, For example, the
SAY command prints text 1o the standard out handle { usually
the CLI window), There are commands for constructing loops,
performing tests, evaluating mathematical expressions,
reading / writing files, ete. The two areas where ARexx lacks
are that it has no graphics and no audio commands whatso-
ever. The extent of lts graphics Is printing text fo the CLL It has
no intuition interface (i.e. can’t open windows, post requesters,
or support the mouse),

The bwo most important differences bebween BASIC and
ARexx are in the way that variables are treated, and in the fact
that ARexx can send snessages fo amy progrem Hinl s a public port,
and therefore control that program.

All ARexx varlables are in the form of strings. For ex-
ample, if you set a variable, MyNum = 10, inletnally ARexx
stores the value of MyNum not as a LONG, WORD, or BYTE
value, but as the ASCII, null-terminated string of '10%.In other
words, MyNum would be stored as the following 3 bites:
MyNum deb 17,7000 ; or 49.48,0 Mote that ARexx had ah
internal mechanism for marking this as 2 numeric variable:
even though it is stored 25 a string. So the following two
statements in an ARexx script are NOT the same:

MyBum = 10
Myblum = *10¢

Although ARexx stores them both as identical strings, it marks
the first as & numeric variable and the second as a string
variable, two entirely diffesent things. (Note that strings in an
ARexx script are enclosed in quotes. Also note that unlike
BASIC, ARexx string variables do not require any 5 or other
special symbel to distinguish then. ARexx intelligentiy
determines the type of variable when it execules the scripl, so
the user never declares variable types.)

For details about ARexx's set of bullt-in commands, and
information about using variables in an ARexx script, consult
the ARmor Users Manual that is included with that product.

How ARexx Controls Your Program

As mentioned, ARexx can communicate with any program
that has a public port, sending it "commands” that ARexx
encounters in a user-written script, A program can also send
“comminds” and data to ARexx. Becavse of these capabilities,
a program can use AR as an easy way to implement a
powerful {(but slow} user customizable macro language. ARex
scripts can be invoked from the program so that the user never
even has to deal with the server directly, and it appears as if
the macro features are “part of the program.” Also, sell-

running demos of programs can b made by writing an ARexx
seripl bo control the program, then invoking ARexx upon this
seript within a starfup-sequence. Finally, bwo or more pro-
grams can pass datn directly between each other via ARexx,
crealing an integrated environment,

To allow ARexx to communicabe with your program, lhe
program must add a public Exec port (L2, a port with a name)
to exiec's list of ports via Exec’s AddPort function. You can also
use the CreatePort function as listed in the Exec REM on page
B-5, but be sure o pass a portname string. Additionally, before
creating and adding the port, you should make sure that there
isn't already a port with this name in exec’s list. You do this
with the exec function, FindPort. If so, your program should be
able to dynamically change its port name to something unique.
MNiote: You cannot use the portname of "REXX". This is reserved
for the ARexx server's own port.

Once your program has added its port to exec’s list, an
AR script can send commands and arguments {data) to the

program. ARexx does this by sending a missage struchure
called a RexxMsg to your port. The RexxMsg contains an

imbedded Exec messapge and looks like this: Rewiddag:
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How does an AResox seript tell ARexx 1o direct RexxMsgs
to your program? [t does so with the ARexx command:

ALORESS portname

where portname is the name of your program’s public
port. For example, if your program adds a port named,
‘myPort’, then an ARexx script can cause RexxMsgs to be sent
there with the line

RODEESS ‘myPect’

This is case-sensitive, so the ARexox script must exactly
makch the nome of your program’s port,
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When does ARexx send & message o your program? It
does so whenever it encounters a line in an ARexx script which
does not contain one of ARexx’s buill-in commands. For
wxample, if an ARexx script contained the following line:

ERY ‘hello*

then ARexx would print the word helio to the CLI window.
SAY is a built-in ARexx command so if would be handled
entirely by ARexx. There is no need to send an ARexx message
to your program. Cn the other hand, assume that there s this
line in a script:

‘BLORT® ‘helle” 19

Mate that ‘BLORT" & not flush against the left margin (Le.
there are some leading spaces at the beginning of the line).
Because of this, ARexx does not interpret it as a variable, but
rather as some command {sinoe it is the firsl element). Also
note that | quoted ‘BLORT". Although this is not necessary, it
ensures that ARexx sees it as a command, justin case there also
happens to be a variable by the same name earlier in the script.
ARexx determines that it has no built-in command "BLORT', so
it packs up this entire line in o RexxMsg and passes the
RexxMsg to your public port. The line is sent as a nufld\
terminated string with the address stored in the first rm_Amgs
field of the RexxMsg (at an offset of 40 bytes). When your
program gets the Rexxbisg from the port (via Exec’s GetMsg)

and gets the address in the first rm_Args field, this is the string

that you find a1 this address:
BLORT halle 10

Mobe that the comanand and the bao arguments, hello and
10, are all passed inone string. Also nabe that abthough the 10
imi the ARewx scripl was nod placed In quotes, ARexx sends it as
an ASCH string nevertheless. It i op to your program to parse
this siring. separating the command from [is argurents, ad
convert any numeric angument (the “10° in this example) ioa
real value. Then, your program analvzes the command, and
does something based upon it, perhaps using the arguments.
(Your program betber know what to do when it recaives the
BLORT" command.] Mote that the coonimand and argumenis
may be separated by one or more spaces, but all quotes are
removed from around siring arguments. Unlortunately, this
makes it possible o misinterpret a string with imbeddod
spaces as several arguments. I, for exnmple, a user warnted the
second arg to be ‘heflo world”, the best approach would be to
use this line in the script:

"RLORT! *“helle wseld™ 10
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Then, the ReoMsg's rm_Args siring would be
BLORT “halls wseld® 10

ARexx removes the single quotes anound the *““hello
world™’, but leaves the imbedded double quotes which your
program can use to isolate the single, string arg, You'll
probably encounter several problems with respect to the
confusing and unpredictable manner in which ARexx treats
single quotes and whitespace.

List's assurme that our program uses the ‘BLORT com-
mand to mean “open a window, print the first argument in a
window, 3OS Delay( ) for the second argument, then close the
window.” When we recelved this RexdMsg, we would detect
‘BLORT" as the command, open a window, print “hello®,
elay ) for a factor af 10, then close the window.

After your program handles the ReodMag, you must set
up the two rm_Result fields, and reply it via Exec's ReplyMsg.
The rm_Result] fleld should always be 0 if there were no
errors in handling the RexxMsg, If there was some problem
{for example, we couldn't epen our BLORT window), then this
shoitld be sel o an error severity level (Lo not 0). A good
guideline is 5 for warnings, 10 for errors, and 20 for fatal
errors. The rm_Resuli2 is used for passing any strings back to
the ARmo script. If you have no string to send back, then set
rm_Result2 = 0. Otherwise, it is the address of some RexxArg
string (to be discussed shortly). This is useful for commands
where you might need to reburn some data bo the ARexx seript,
DdGite that if you set rm_Result] to some error {not 0}, then you
should always set ro_Resuli2 to 0. Do not réfurn o Rexxdrg
el ity iffies in error pecurs. Also, you should net returmn a
RexxArg if'the rm_Action’s RESULT bit is not set, We'll
:H-'nruutm,,ﬁ.:ﬂm Iater. A script must have the following line
iF it wanis volt bosend back a RexxArg:

Mote that your program receives a RexxMsg for rmery
individunl line in the AR script that has a command which is
nist one of ARexx"s bullt-in commands. Therefore, your
program can recefve numerous Rexodvags per script. Each
KoMy is just one “step” of the script {i.e. one command and
nny arguments for it). ARexx sends these "unknown™ come-
mands o the port identified with the last ADDEESS cormmand,
If an ARexx script has several ADDRESS commands, ARexx
sénds messages to the portname of the last encounterad
ADDRESS command. This is so that different parts of an
ARexx script can send messages to different applications. The
ADDRESS command can even be placed before each line of the
script to ensure which program that line is sent to, For ex-
ample, if your portname is ‘myPort’, then this would ensure
that your program gets that ‘BLORT" command:

ADODEESE ‘spPort® “BELORT' ‘hallo* 10



ARexx normally passes Rexochryg strings. Por example, that
command string in the first rm_Args field is really a ReoxocArg.
A ReowArg looks just like a normal null-terminated string,
except that I has eight bytes PREPENDED to it; Le. ata
negative offset from the address thal ARexy gives you. These
prepended bytes contain info about the total length of the
string {not counting the end null byte), some fags for ARexx's
use, and the total size of the RexcArg, Let's see what our
‘BLORT RexocArg really looks like: RexxcArg:

de. L 3

rthe cotal size of this pactlcular PexxAog
go.w 14

rthe leangth of tha string

do.b [ARmxx"s flags)

do.b [ASmxx"a hash count for the stolng] sySce
do.b "BLOAT hallo 10Y,40

50, the address in the Rexxbdsg's rm_Armgs field would be
the label myStr, not ResocArg. If you wanted to find the length
of the string, you would grab the word at anoofiset of <4 from
thiz address.

How Your Program Confrols ARexx

Your program can cause ARexy (o load and execulte some
ARexx script, This script could then send RexxhMags to another
program, or even your program, like a macro key or seli-
running demn. To do this, you must allocate a RemodMisg, set
the rm_Action and rm_Args fields, store your port's address in
the MN_REPLYPORT and rm_Passport felds, store the port's
name in the MN_NAME and rm_CommaAddr fields, optionally
set up the rm_FlleEst, ren_Stdin, and rm_Stdout felds, and
send this RmoiMsg to the ARexx server's public port which is
named ‘REXX". You send the RexotMsg by using Exec's
FindPort bo locate the address of the "REXX' port, then use
Exec’s Puthzg,

Since the ARexx server i & library, your program can
open it and call functicns that allocate and free Reoocvisgs. This
is probably the best approach since ARexx then lakes care of
maost of the setup of the RexxMsg, and freeing of resources.
ARexx's CreateReéxxMsg allocntes a RexxMsgr and sets up all
fields to default values (usually 0). Then, you only need to set
the rm_Action and rm_Args vourself.

Mormally, you set the first rm_Args feld to the address of
& RexxArg string. (You can create this RexcArg using the
ARexx library's CrealeArgstring.) This steing is the name of the
ARexx ecript file that you want ARexx (o load and execute. In
addition, you may supply an extension in the RexxMsg's
rm_FileExi field if desired. This will be appended to the
filename. The rm_Action Feld (a long) contains certain
subfields. The high byte of this long is a command Reld, You'll
set it to RXCOMM (1) to indicate that this is a command level
invocation. It may be set to other values instead if you wanted
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to add / remove function libraries, hosts, or open/close the
irace console. Mormally, vou don't need to do these things
from a program&o this article will skip those topics.

For RXCOMM, ARexx will load and execute the entire
scripd, firing off Rexsbisgs o other applications as need be.
When all of ARexx's RexxMsgs are returned and the script is
complets, ARexx returns vour inltal RexxMag to vour pubkic
port. The rm_Result] field will be 0 if there were no ermors.
Otherwise, this feld will be an error severity level. The
rm,_Result? field will be some RexxArg string that was sent
back to you from either ARexx or another application;
Le,maybe you're expecting some data back. Your program
should then free all rm_Arg RexxArgs and the Rexodvisg (via
ARexx lbrary's DeleteArgstring and DeleteRexxbspg func-
tonsl,

There are a few other féatures you can ulilize by setting
bits in the rm_Action field before sending off the initial
RBexxMsg. These bits are sof in conjunction with rm_Action's
high byte = EXCOMM. For example, you can set the TOKEMN
bit {195, This will couse ARexx to parse and separaie each

argument of the script line, and creaie separate RexxArgs for
each,
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Let's assume that we have the lollowing bao lnes:

rurber = 400
"BLORT' “hello world® 'hi" pusbsr

ARexx will separate ‘BLORT' into one RexxcArg, storing the
address in the first rm_Args field (at an offset of 40). Then,
"hello world' will be separated into one RexxAsg with the
address stored in the second rm_Args field (at an offset of 44),
This selves the problem of imbedded spaces In arguments
since ARexx is doing the parsing for you. hi’ will be the third
rm_Args siring. The fourth rm_Args string will be the value of
the variable “number”. Since number was assigned equal to
400, ARexx substitufes this before parsing to produce a fourth
rm_Arg string of 400, The lowest nibbde of the rm_Action
field will be set to the number of arguments. In this example,
that's 3. (A RexxMsg can hold up to 15 tokenized arguments
since it has 16 rm_Args fields. The first rm_Arg field is always
reserved for the command. ] The anie problem with sstting up
your Alexx implementation to expect tokenized argurnents is
that the user may write and invoke a script that doesn't
tokenite — the more common scenario. Of colitse, you can
always check the rm_Action’s nibble to see if any @rguments
were tokenized, or if you have to parse, args from tha@ne
rm_Args string yoursel{-{Le, rm_Action’s low nibble S0

1f you set the RESULT bit (17) of rm_Action, this mitans
that you allow ARexx (or some other application] to return a
RexxArg in the ReoxMsg's rm_Result2 field. You MUST set
this bit if vou expect some returned string there, Otherwise, no
one else should ever refurn a RexaArg to you. Yiou ane respon-
sible for frecing any returned RexxArg even though yoo may
not have allocabed it

If you set the MONRET bit (20), then this means that you
don't want ARexx to ever return your Rexodvisg. ARexs will
free the Resodvisg and all allocated RexsArgs on your behatf.
Of course, this means that you'll never know if the Rexxbdsp
was handled successfully since you won't be able (o examine
the returned rm_Resuli] field, Alsa, you can't get any reburmed
RexxArg in the rm_Result2 feld,

The NOIO bit (16) causes ARmox to suppress its rm_Stdin
and rm_Stdout. This can be used o prevent ARexx from
printing messages to the CLI window. This may have to be
done if your program is run from Workbench and has no
dafaull tool window. ARexx is not foo inbellizent about
recognizing whether a host program was CLI or Workbench
launched, and may even crash from Workbench.

If yona set the STRING bit (18) of rm_Action, this means
that the first rm_Arg s not the name of some ARexx seripl (o
imweole, but instead o complete seript o execute. In othar
words, you can directly pass an entire ARexy script o ARexs
by placing the address of the ASCI script in the first rm_Args
Fiekd, setting the STRING bit of rem_Action, and sending the
RexxMsg to ARexx. Each line of the script must be separated
by a semi-colon or newline. This is wseful, for exnmple, i your
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program has a set of macro keys. You could allow the user to
write and bind an ARexx script to each macro key. Then,
instead of requiring ARexx to access some disk in order to load
a seripl, you can pass the script directly, eliminating any disk
swapping by the user or load delays.

1§ your program both accepis Rexxbsgs from ARexx and
also can create and send RexxMsgs to AReo:, you can use ong
publtic port provided that you can recognize whether a
RexxMsg queued there is a reply to one that yvou craated, or
simply one that ARexx wants vou o tmplement, The best way
to tell is to examine the Beodvsg’s MIN_REPLYPORT (atan
offset of 14) to see if it is the same address as your port. If sa,
this is your own RexxMsg being returned and you must free it
now, If not, then some ARexx seript has just sent a cormmand
to vour program and expects vou to hardle it, then reply the
ReaxMsg,

Alternately, you might want to add two public ports,
having one for ARexx scripts to ADDRESS to, and the other for
vour program o get back RexxMsgs that you create and send
to ARexx. Note that you should NEVER alter the rm_Args,
rm_Action, of most other Aelds of RexsMsags that are sent to
you from ARexx. In this case, you are only allowed to modify
the rm_Result fields.

WARNING: The ARexx server stomps all over structires
which are not its own. It may alter fiebds of your task control
Block, and will definitely alter fields in a ResxMsg that you
send it while the message is in it= possession. (For example,
AR alters vour MN_REPLYPORT field while using the
_Ik:q;h'hg?.

AN EXAMPLE

Newr fhiat you know how ARexx works, and how your
program commmunicates with it, I'd like to introduce my own
rexxapp libefry, This library makes adding an ARexx imple-
mentation to any program very easy. [t helps you setup a
unique public port that you can Walt( ) for RexxMsgs to arrive
at. It takes care of allocating and freeing all Rexxivisgs and
RexxArgs. [t also deciphers whether a RexxMsg is one that you
sent oul, or one sent from AResxo. For ones that you sent out, it
determines whether the result was an error or success, and
calls oniz of bwo routines In your program accordingly. For
ones sent from ARexx, it checks a *list” of your program’s
recognized commands against the recelved command. 1f
found, it calls a “dispaich” routine in your program, passing
the address of the function that you've attached to that
command. It takes care of replying RexsMsgs. L also has a
routine to close your port down. In short, it completely
manages almost all of the ARexx details on your behalf via just
a half-dozen, easy-to-use functions. The only thing that your
program needs is a special data structure for the library, a list
of your command strings {along with the addresses of func-
Hons that are associated with those commands), and the schual
functions.



To demonsirabe how b add an ARexx imiplementation
{using my rexapp library), I'm going to take an existing
program and add the exira ARexx code. The program that I've
chosen is an assembly listing that appears in a series of
previous Amrzing Comprting articles which [ wrobe. | chose this
program becnsse [ has several features that can be controlled
over ARexx. Therefore, [ can add an ARexx implementation
with several commands. Also, since the lext of those articles
appears on this disk, you can get a detailed description of that
program by reading the file, “Paint txt”, and this article can
eoncentrate solely on the ARexx code, Read *Painktxd™ now,
and study the original source,

The first step in adding an ARexx implementation is to
decide upon the name of your public port. I'll choose Paint’,

The next step is to decide what features of the program
you wish to be accessible over ARexo. For example, my Paint
program allows the user fo select one of three pen numbers for
the drawing color. Let's allow this to be done over ARexx, We
need to decide upon some command string, 1] arbitrarily
choose "COLOR' for this command. Furthermare, I'll expect
one argument — the pen number. So maybethe following line
will appear in an ARexx scriph

ADORESS *Palnt" “COLOR" 1

ARexx will send a RexxMag to my Paint port with the first
rm_Args field being a RexocArng string as so:

oMoe 1

The rexxapp library will look through my st of commands,
find the ‘COLOR’ command, and call its associated function (to
set the drawing penl, passing the argument *1°. My Runction
wiill them set the pen o 1.

For my Paint program, I'll also have ihe commands,
TOFRONT' and “TOBACK' to move the window to the front
and back respectively. The *QUIT" command will cause the
program o exit. The “LINE' command will draw a line
between two points. This commuand will take 4 arguments: the
& start podition, ¥ start position, x end position, and y end
position. The ‘BOX" command will draw a filled rectangle. It
has 4 arguments: left x position, top v position, rght x posithon,
bottom v posibion,

Finally, the WVERSION" command will cause the Palnt
program to return & RexxArg string to the script, The string
will be the title of my program. Note that my script must have
OPTION RESULTS for this to work. ("VERSION' is the only
one of my commands that returns a RexxArng string. The athers
do not.}

Mow that I've decided upon the ARexx commancs that
my program understands taking care not to name a command
the same as one of AReo’s built-in commands, I'm ready lo
add code to my program.

I need to write a function that implements each command.
For example, [ wrote recdofront to be called whenever |
receive the TOFRONT' command. The function rexxdine is
called whenever | receive the LINE' command. IF you've
writien your code with ARexx in mind, features that can be
accessed both by the user and over ARexx can often share the
samiz code. RexxPaint.asm is my program with the ARexx
implementation added.

Mow, lob's examing how the rexxopp library works. Make
sure that this file is copled to your LIBS: drawer.

This library operates upon what | call a ResexDiata strue-
bure, There s an instance of this at the label, _rexxPort. This
structure has an imbedded port that I'll use for ARexx commu-
nication, plus various other Rebds as described. 1t also has what
| call an association list. This is a series of LONGS, The first
long is the address of one of my ARemo commands, and the
next long is the address of the function associated with that
command. This is used by rexxapp lib to determine If &
received ReocMsg has a command that my program handles,
and i so, what routine |5 to be execubed as a result of recelving
that command.

When a match is found, the lib will call a function in my

program called myDispateh, passing the address of the
received ReoocMsg, the string containing any arguments, and
the addresa of the function which is associated with that
command. It is up to myDispatech to do any initial setup if

' needed, call that function, and setup the RexxMsg Result fields
“upén return. There is a doe file for using the reoapp.library

ealled "RexcwAppLlib.doc”. You should read that now,

“\First, I need to open the rexxappJibrary and set up my
port, nagied Taint’. Since this is only done once, | added the
call to theopén libs routine at labsl RX1. | store the lib base
address af_reixBase. At RX2, [ put the base of my RexxData
structure in a5¢AlLokthe rexxapp b routines require that this
structure’s address be'in a5, The lib function SetRexxPort
completely sets up'the port. After this call, I'm ready to recelve
or send Rexxbsgy. Note that my EXname has an extra null
byte at the end. The reason is that the lib resolves any port
name collisions by appending a number to the name. The first
copy of my program adds o port called Paint”. If | run a second
copy of the program, its part name is "Paint2", If there’s an
error setting up the port, SetRexxMort will set the z-flag and
return an error message in afll. | simply print that message to
miy window,

Itz always safe to call any other rexxapp lib routine even
if the port is not setup. In this case, the lib routines will do
nothing.

Mow, in my maln IDCMP loop, [ have o Wait ) on both
my Intuition window port AND my ARexx port. Al RX7, [ do
this by creating a mask of both the Intuition port’s Siglit and
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the mask that rexxapp lib made for me when I called
SetRexxPort. This mask is in my RexxData structure (at the
label ResxMask),

At RX6, M've added a all to ReceiveReoc This is the lib
Function that will handbe any recelved Rexxbisps by calling my
dispatch function. It atso handles any retumed RexxMsgs that |
sent fo ARexx, calling my Error'Vector (printRexxErr) or
ResultVector {doResult) depending upon whether there was an
error of sucoessiul result respectively. [t handles all RexxMsgs
that are currently quewed at the port. When there are no
miessages ak the port, it returns,

Mote that when | wake up foom Wait{ ) at label B8, | could
add code to check the mask in di) to see whether | woke up
because of an IntuiMessage and /or & RexxMsg recelved. Then
I eould choose whather to GetMsal ), or RecefveRexx( ), or
both. Instead, [ just check both ports anyway because this
doesn’t take too much Hme,

Let's assume that some AR seript is ADDRESSIng our
port. When | call ReceiveRexx, this causesthe library to call
miyDispatch. First, I clear a few variables. Then, | save my
window’s current Pend seiting, and change it to the last valus
used with ARexx, stored at rexxPenA. This s justso that if |
recebve an ARecx ‘COLOR' command, this doesn’t change the
user's Pen choice too. Note that | can find 4 window’s current
PenA value by getting it from the RastPort. Next, | call the
vector that the fib passed me. This will be one of my ARexx
handlers depending upon which command was received. Let's
assume that the command was "LINE 10 10 20 30, so I'm
calling rexxline.

In rexxling, | need to parse the command line for 4
additional numeric args. The Hb has passed me the "10 10 20 XY
part of the command line. 1 call GetBoxCoords to parse those 4
args, convert them to actual values, stuff them into some
variables, and do some error chacking that the values make
sense and are within my window borders. | Mowve( ) to the
location specified by the first 2 angs, and Diraw( ) to the
location specified by the last 2 args. This renders a line in the
eolor of rexxPend.

Upon return to myDispateh, 1 restore the PenA to what the
user selected. Then, | setup the RexxMsgs rm_Result] and
rm_Resuli? fields via SetupResults. Note that if T encountened
some error, | set the variabie error to some non-zero value.
This prompts me to return a secondary error in d1 of 10
instead of 0. If | had a Result string to retum, | stored the
address in ResultString. (rexxoversion is my only handler that
returns a result string.) If there's an error, the lbrary won't
send the resull string anyway, Note that after calling
SetupResults, [ can dispose of my resull string if desired.
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Remember that each call to myDispatch represents only
one command of an ARexcx script{one receipt of a Reoodvsg)
It’s entirely possible that the user may be operating some part
of the program;ie., Infuition messages are being sent simulta-
neowsly. This could result in main alternating between
handling a RexxMsg and an IntuiMsg. A good example of this
is to execute the ARexx script, DrawlLines. While the script s
executing — drawing & series of lines in the window — note
thak you can be drawing with the mouse. 1t almost appears as
if two separale processes are operating on the window. In fact,
bwo processes are simulianeously sending messages o my
poris: Intuition and AResxx. OF course, my program is handiing
each as it arrives. Because of this, it may be necessary to keep
separate variables for ARexx and Intuition's use such as [ did
with the PenA value, and change/restore parameters within
the dispatch routine. Otherwise, the user's actions might
disrupt an executing ARexx script and vice versa.

Vve added the facility to Invoke an ARexx soript from my
progran. [F the user bypes a scripd name in my window string
gadget, I'll send this to ARexx. [ do this in the gadget_up
routine, when the user finishes using the string gadget. At U2,
I call the nexxapp lib function, ASyncRexxCmd, passing the
user entered text in al (StrBuffer). This function allocates and
sets up a Rexxhsg, creates a ReocArg based upon the contents
of StrBuffer, and sends the message to ARexoc. Upon return, the
#flag is set if an error, and an error message is in all. Note that
Jean now change the confents of Strifuffer if desired. An
important thing to note s that ARexx may not even have
started the script when ASyncRexxCmd returns. My program
is simply telling ARexx to invoke the script, and returns even
while ARex¥ igToading and proceeding to execule that script.
For examplé, yoir can execute the DrawLines script by tvping
Its complete pathin the Paint window's string gadget and
pressing return. This s an example of 2 program invoking a
seript which controls itself. Make sure that the ARexx server is
started via Rexxhast!

Finally, | demonsirate how vou can send a string, file
{instead of a script invocation) o ARexx. | added a new
“ARexx” menu item to the Project menu. When this is selected,
I send a small, string file that | constructed at the label
myStringFile. Mote that this doesn’l have (o be a RexxArg
structure, but should be null-terminated. Also, both the
RXCOMM and RXSTRING bits are set. This string file just
draws a small rectangle in the upper beft window corner.

When the program exils, | have to remove my port and
close the rexxapp library, This is done In the quit_all routine at
the label RS,
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Adding

Help to
Applications
Easily

Implement an ‘on-line” help
facility in your applications using
this powerful, yet easy-to-use,
arsenal of functions...

Just call help( )!

by Philip 5. Kasten
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Since the Amiga's introduction, a key labelled “Help® has
besn prominent]ly displaved on the keyboard. However, very
few applications make use of the key. Of course, there are
many other ways to allow the user to request help; a help
menu or gadget are two mechanisms that quickly come to
mind.

Although the Help key is casy for a user to access, perhaps
it has been inconvenient for programmers o integrate nto
code. Apgplications that use VANILLAKEY instead of
RAWEKEY don't get IDCMP messages when the user presses
the Help key, However, it is strangly suggested that effort be
taken by Amiga programmers o provide some means for the
user ko get "on-line”™ halp from applications. For this very
reason, the following arsenal of functions has been written;
tivese functions are invoked behind the sormes when an
applil’:hti:m makes a stmple call o helpi §.

Themaftar ponls sol for e design were:
1} It shall h:ﬂﬂ}' invoked by applications.

21 All help text'=hall be in a fle separate from the application
and ahould not require anything to be recompiled when
thi help text changes. Thiz allows for last minute editing
of the halp e without impacting the application code
itself. There canmot be any side effects in the application
due to editing the help text file. Also, by having a separate
file for help text, the application code can be made
language independent (English, French, etc.). In fact, the
application can use “help text” files to determine the
strings for [nhaition menus, gadgets, etc.

3} The application can specify which font the help text ia to
be displayed in. The help facility must work with ANY
fiont, including proportionally spaced ones.



“It is strongly suggested that effort be taken by
Amiga programmers to provide some means for the
user to get ‘on-line’ help from applications.”

£] The help text filels) shall be keyed, so that the application
would request help for a certain siring or topic and the
help facility will automatically display the appropriati
texl.

5) Neither the application nor the help lmj&j}ﬂ:ﬂ are Lo be
bothered about formatting the help messages, Word wrap
shall happen sutomatically, based on font and window
slzes.

6)  Different type styles, drawing modes, and text l:l:lll.u!(,ih;ll_i
be easily specified by the author of the help text file.

7} The help text e can specily the location and size of the
window for each help text entry.

It is believed that all of the above goals have been met,
and I would encourage readers bo examine the code, use it,
modify i, and for learn from L AL the end of this article, other
uses for the code and possible future enhancements to it will
be described.

The help utility was written and compiled using Manx
Azbec C 364, [f was writlen o be compiler non-specific {except
for compller-specific header fles), but it has not vet been
verified that the code will compile using any other compiler,

Design Overview

The design was started by identifying the above goals and
then deciding how help text files should look, how the user
interface should work, and how the application should invoke
the help facility. Each will be quickly described below.

Format of Help Text Files

The help text files are ASCII files. They are composed of
key lines and help text. An example of a help text file is shown
in Listing O, Ky lines start with the "8 character, which 5
immediately followed (ne ntervening spaces) by a key string.
Following the key string is another 8 and then an optional set

of values used to specify the locaton, size, and sizing limits of
the window that will display the help text. Default values for
the window will be used for any of the above that are not
specified by the key line,

Following the key line are the lines of text that are to be
displayed when the application requests help for the key in the
pasociated key line, These lines of text may contain special
escape sequences that allow the author of the file to specify
drawing mode (JAM1, JAML COMPLEMENT), text style
fitatics, bold, underlined, plaind and front and back pen colors.
Because word wmp occurs antomatically, and extra white
space is normally stripped out, an escape sequence to force a

_space into the help display is provided. Anather escape
_saxpuence forces a new line to oceur. Table One lists the

.nﬂlnhl: eicape sequences. The wo character sequence "8 is
used tafndicate the end of each help text message.

The User intesioce

When the helppfacility is invoked, the user will be pre-
sented with a WindBiwmcontaining the help text, 1f there is more
help text than will fildn the window at one time, the user can
scroll through the text using the mostse and a propartional
gadget or with the cursor keys. Table Twio lists the wsage of the
cursor keys alone as well as with the SHIFT and ALT qualifi-
ers. [t was felt that the wser should be able to completely access
the features of the help facility from the keyboard as well as
from the mouse since some applications, such as text editors,
miny be keyboard intensive. The user can resize the halp
window within the limits specified by the key line for the
miezange; the key line can also prevent the vser from resizing
the window.

The Application Intedace

Aside from opening intuition by and graphicslibeary,
the only things the application needs to do is open the help text
file for read sooess and call halpl § with the correct valuwes for
its four arguments: the file pointer; a pointer to the screen
whare the help window should open (or MULL i the help

Veawume 1, Mumees 2 a
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window is to open on the WorkBench screend; a pointer to the
null-terminated string to be wsed as the key and a pointer to
the TextFont structure used to display the help test (or NULL
if the default RastPort font is to be used), IF a font is specified,
it must already be opened by the application, Onee called, the
help( } function won't return to the application until the user
has closed the help window.

As can be soen from the above descriptions, all three
"interfaces” are simple to use. Once the look and feel of the
design was chosen, the actual algorithm design took place. The
design was broken into three main stops:

1} Locate the text for the specified key,

21 Bead all the help text intoe o set of doata strectures that
accounts for window sie and text styles,

31 Present the user with the formatted text

The second step ks really the workhorse of the project and
is broken down into many smaller steps and, therefore,
functions. Since each of these functions reeded access to
sirmilar information, a Helplnatance data structure was created,
A pointer to this structure is passed to all the funcHons, This
allowed the aveldance of global varables, and kept all the
control data in one place. The next few sections will describe
the three major steps in greater detail. Howsever, 1o gaina
ghmplete understanding of the project. the reader is relerred 1o
the henvily commented source code

Locating the Key String/Help Message

The formakof the help text Rles greatly simplifies the
search for the coppect help text. Entire lines are read In one ata
Hna, 1T the line that'is read doesn’t start with &', the line is
discarded and the search confinues, 1f a lise 12 found that starts
with &, the next characters are compared with the key string.
If & match ts found, this fine is the key fine and all subsequend
lines {until & special delimiter, or the end of the Aie, & found)
become the text that will be displayed to the user, The special
delimiter is the two charncter sequence i, If the end of the
Hle ks reached before a match is found, the screen will Aash and
helpd ¥ wrll return,

A deskgn dectsion was made o claim that a match is
found if the specified key malches the beginning (bul not
necessarily the entired string om the key line. For example, if the
help fext file contalned a key line that read:

HFunot LopMeaynl
and helpl ) was invoked as in:

welpiflle, WAL, =Fun”, YULLI



Then s maich would be considered fo have been found. This
design decision was made anticipating applications which
allow the user bo specify the desired key siring — the user anly
has jo type In enough characlers to get the unlgue help text
entry. However, note also that the comparison is cose sensitive.
It is quite easy for an application and help text file author to
create a case-indensitive environment for the user,

The key line can contaln (optianal) window values. The
complete format of the key line is:

iy wreipgd lafdympiwiovkivalme min_sldohiei e Selgrrrans_sioriomes ke kg

Mote that a "&" character is required between the key
siring and the window values. The key string may contain any
printable characters (including spaces) except for the 7,

The length of the enfire key line canmol exceed B charac-
tiers. Diefault values will be ussd If the window values ane not
specified, The window valwes must be specified in the order
shown, but not all need 1o be specified, IF it is Sesired that the
default minimum and maximwm valoes for window size be
used, those values need not be placed on the keyling. How-
ever, a value cannot be skipped; Le., If the programmer needs
to spectfy the left edge and the width of the window, the'top
value must be specified. For those cases, placing a valuwe df's)
in the location for the value vou don’t want bo specify will
cause the default value to be used, Default values for the
window specifications ane shown in Table Three, Mote that the
key string will become the title of the help window.

Comments {bext that will never be displaved by thie help
utility) can be placed in the help text at the beginning of the
Telp text file, at the end of the file, and between messages in
the file, Listing one Hlustrates the wse of comments in help text
files.

Reading and Processing the Help Text

Omice the key string has been located and the window
specifications determined, the help window i opemved on the
screen specified by the application. Next, o data structure
named Helplnstance ls allocated and indtialized,

The Helplnstance data structure is a repository for
mlobal” information. For example, it holds pointers to the help
window, screen and font, and values of window size, draving
mode, pen colors and softstvle. It also keeps track of line
indexes and buffers for token processing, Cither valuis stored
in the Helplnstance data structure are as folleiws: the number
of pixels that can be in one line of help text {(calculated from the
window width), the number of pixels used in the current line,
thie number of characlers in ihe current oken, the (olal numier
of help lines in the help message, the fine number of the top
line displayed in the window, the numbser of help lines
displayable in the window (based on font height and window
height), some flags, and an Intuition Rememberkey. Using the

Table Threao

Halghi: cusiom scraan Belghl/2 or
Ehxaie->

Wik cusiom scroan widkh o
GEfsasg-=MNairmoDEslm Columng

Min Hedghl:  Tha cbove valug lor Hesght

Win WadEh;  The aibows value Tor Widin

Migx Haeght; -] {momimum window Meighl)
hiax Width: -1 imadmum wincdow widlhd

in addifion, tha window e will e the key ding, oo specified by
the halp et fila.

Helplnatance data structure eliminated the need to use global
variables. A pointer to this data structure is passed o every
funchon comprising the help fncility.

The general approach taken io process the help bext is as
follows. The number of lines of text that can fit within the help
window, as well as the number of pixels in a line, ane calcu-
Iated from the window size and font size, The help text is built
oine dine at a time, each line being composed of one or more
sepméntss A segment |8 a plece of text that s to be displayed in
a single diaWwing mode, pen color and softstvle (from here an,
these threechdracteristics will be called the text stylel. A
segment is gomposed of one or more tokens. A token is usually
a word {a string®f characters delimited by white space in the
help file). Howevér, if a*word"” in the help file is made up of
multiple text styles, @r if the word is larger than the size of the
buffer used for lokens, the word will be broken into multiple
tokens. The entire help file is read in and processed before the
help text is displayed in the window.

A line is simply a linked list of segment structures
{HelpSegmentStructh. A line index (HelpLinelndexStruct) is
used to polnt to the first segment of each line, Line indexes are
fised in size; if there are a greater number of lines in the help
text than can be kept track of in a single line index, additional
ling indeses will be allocated. Line indexes are linked topether
such that the line to be displayed after the last line in index N
is the first ling in index N+1, Figure One should greatly clarify
how all the data structures fil logether.

During the course of reading and processing the help text,
many data struchures are allocated, The Intuition
RememberKey facility is used o track all memory allocated
except for the memory allocated for the Helpinstance data
struciure.

Vorume 1, Nusser 2 23
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Displaying the Help Text

Cince all the text has been read and processed, it is
displayed to the user. As mentioned earlier, the user can scroll
through the text and resize and drag the window. If the
windew width is changed, the help fext i3 read and processed
again before being displayed. The reason is that the number of
pixels per line has changed and word wrap will likely need to
ocour in different places. (Because all the segments in a line are
linked together, it is actually relatively simple to recalculate the
display without re-reading the file. Perhaps a future version of
this utility will use such an approach.)

The line indexes allow for quick updating of the display
when the user scrulls the text, By processing and formatting
the text prior to displaying it, very little work needs to be done
to display the text.

Using help( ) In Your Applicotions

The purpese of this set of functions is to provide a simple.
consistent method for applications to incorporate context-
sensitive, on-line help. In order for an application io use these
routines, the application must do the foliowing:

1) Open intuition library.
2}  Open graphicslibrary.

3 Open the appropriate help text file for read access,

4} Call help( } with the appropriate arguments. A prototype
of the help call s

BOOTL halpiTiLE *halpfils, struct Soreen “BSoasn,
char *helipkoy, stirucs TepbFear *loar)

I a pointer to a custom screen is given, the screen must
already be open. MULL can be passed in for the screen
argument if the help window is to open on the WorkBench
screen. If a non-MULL podnter Lo a TextFont structure is
passed, the font must already be open. Note that help( ) will
return FALSE if the specified helphkey was not located in the
helpfile; atherwise, it will neturn TRUE. It should be obvious
that there is very little work the application programmer nesd
do to use this code in his or her product.

Caveals

Of course, this utility cannot be everything for everybody:
Im fact, it wasn't meant fo be, It was designed o be both easy to
use and full of features, but each additional feature increases
the sire and l:l:ln'lpl.m:ﬂ.}' of the tool. As is usually the case,
certain compromises were made in the design; these compro-
mises and design decisions are listed below. Of course, any or
all of these may be addressed by modifying the existing code.
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1} Tokens with multiple text styles moy be broken across
lines, For example, a token such ag
“Partially\ Uunderlined \u™ may end up being displayed
with the word “Partially” at the end of one line and the
word “underlined™ at the beginning of the next (of course,
"underhined"” will be underlined). A simple way to
circumvent this problem is to foroe a line break to occur
prior to the foken (*\nPartially Uunderlined \u™).

2} Similarly, long tokens (even of a single bext siyvled may be
broken across lines, This s relatively unlikely, since with
the values currently chosen in the source code such a
teken would need o exceed 30 characters.

3 If a window is so narrow that a token is found that cannat
fit on its ovwn lime, the remainder of the help text (begin-
ning with that token) will not be displayed. For example,
suppose thie window is 50 pixels wide and a token is
fiound that is 60 pixels long. This token cannot fit on an
otherwise empty line. All help text processed up to this
taken will be displayed; all help text beginning with this
token through the end of the message will not be dis-
played. If the window is resized so that the taken can fit,
the help bext will be displayed.

4 Allowing the wier to change thie wldth of the help windosw
can cause a carefully laid oul display to look different than
planmned,

The bottom line with all these caveats |s that the help text
file shisld be considered to be part of your application,
requirifgeareful designing, testing and debugging, However,
since no code needs to be recompiled, the ternaround tme is
extremely slforl. Once you have entered all your text in the
help text file Start pour application and Invoke each help
message. Make@ure that the colors are all well chosen, that the
text lines up as desired, that all the text is displayed, that
window sizing has no negative effects; elc.

Future Enhancements
Mo software project is ever truly complete. Below are
some ideas for possible future work:

1) Achange in the window’s width won't require the help
text file to be re-read. Since most help messages are short,
it was felt that it was no real problem to have the message
re-read. However, since all the text is already processed
and all the segrments are linked together, it is a fairy
straightforward job lo rearrange the segments and tolens

in place.
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2} Ifa help file contains many long messages, it would'be
better to be able to immediately locate the position in.the
file where the message begins. This can be done via
another file, an index file, which would be created by a
ool run on the halp text Ale. This index fle would indicate
the file position to seek to for each key string in the help
text file,

3 Allow for multiple help windows. Perhaps an asynchro-
nous interface would be nice so that applications can have
multiple help messages displayed simultaneously,

4)  If encugh applicalions use this facility, perhaps creating
an Amigna chared library (help.fibrary?) would keep the
code size overhead bow,

Other Suggestions for Use

Although it has constantly been referred to as a “help”
utility, there are many other uses for the code. In fact, by
simply using the GetHelp command included on disk (the
rather short Hsting appears in Listing Twuol it s trivial to create
these applications, Three examples are a phone book, a recipe
file and a CLI command help utility. All that would need to be
done would be to create the help text files {for mample
Phone. heip, Recipe help and CLLhelp). If these files ane placed
in the & directory, the following could be done;

Allad Phaosse Gat®sly $:Phone.bele
Allen Facipe mmuEely FiReclpe.melp
hilam CLIEslp GecBelp SaTLI Relp

Finally, you can get your recipes for pancakes or apple pie
by typing

Pl rASSEREs

feRugh “hpple Fle*

Notice'the quetes surrounding "Apple Pie” in the above
examplé, they are needed because of the embedded space in
the key steing.-

The GetHelp command also allows the user to specify a
font and a si#e. 1fa font is specified, the size must also be
specified. The fonfname must be the complete name (e.g,,
ruby font), \g

Listing Ome can be used a3 a help text file. 1t is included on
disk in a fle named Listing]. Used in conjunction with the
GetHelp command, the reader can easfly experiment with the
various features supported by the help utility.

Conclusion

It s hoped that many of you will find this useful for vour
own applications. Remember that the software you create is for
the user; anything that makes the user's experience with your
product easier is a plus. Requiring the user to search through
pages of documentation to (reldiscover how to perform at least
thee basic funclons of your application can be avoided witha
set of subroutines sisch us those presented here.

[5AS(Linttice 5.10 compatible versions af the help listings are
stippiied on the AC"s TECH Disk—Ed]
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Pro

gramming
the Amiga®s GUI in C
e Partl e

by Paul Castonguay

Tlvis iz e beginmiing of o sevies Nl will help wou fake adonirbige
off irsariy of the custow ferbires of your Amige using the C Progranmming
Lamgunage. In this issne you will find:

1J A description of fhe skills thil wour will meed {u arder lo
program your Aniga fn C.

2.) Adetailed installation procedure fon digk)of e SAS version
5.10a compiler for Hind Dirive as well s Floppyrsgstens. The
instiliation of 512K, 1MB, a3 well s 2MB “Feo Floppy
Swstems” i optimized by special instollation progetins.

3. Some backgroarmd materinl foir disk) for wnderstmmding
compiiers mod linkers,

4.0 An vpervren (oo dizk) of the SAS/C environment,

5 Adetoiled deseription foir digkofhou b wee SASIC, complede
rith anr eateieple progeam fo fesd Hee oalidity of vowr
st o,

B A presevdabion (in this arbicle) of Hie firsf programiing
caecept in the lnkwition ervirorment, the opening of librarizs.

The example program {on disk) is called Rosettes and it
demonsirates the kind of programs | intend to present through-
ot this series. [t 8 not so complex that it will seem impossible to
learn, yet hopefully it is interesting enough that you will want to
find out how to write similar programs yourseld It should at least
eonvinoe you that you can indeed design, comipile, and execute C
programs that interact with the custom features of your Amiga,
even on a 512K two Aoppy system.

SAS/C Version 5.10a

This is the compiler that | will be waing. If vou have pur-
chased the recent 5,10, please beadvised that vou are now eligible
for a free update simply by calling the “Book Sales Department”
of SAS at 919-677-8000, extension 5042 and giving therm vour user
registration number. In fact, if you have a “Two Floppy System®
you may have had trouble getting version 5.10 0f SAS,/C to work
on L. There were some simple but unfortunate errors in their
“read.me” file that made it difficult for an uninitiated, first time
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user to successfully install the product on a floppy system. The
new yversion 5, 10a has corrected them. Inadditon, theinstallatbion
programs and valuable background material in this issue of AC's
TECH {on disk) will just about guarantes that you not only get
SAS/C up and nunning, but also configure it in a way that takss
maximum advantage of your system, There are in foct three
separale installations for three different sizes of “Two Floppy
Systems,” 512K, 1MB, and 2MB.

WHY C?

C is the most natural high level language to program the
Amiga with. Many of the Amiga®s system functions expect to be
called in a form that is easily implemented in C. But as an average
hubbyist, you may be feeling a bit overwhelmed by the apparent
gomplexity of such programs written for the Amiga. Even if you
havedlready taken a C programming course, you may be unsure
of how toapply that knowledge. fust the simple sct of opening a
graphics window may look at Frst like a formidable program-
ming challenpel

Successful programming in Cis largely a matterof organizing
your work so that [t useful in the greatest number of situations.
A program fragment that performs a particalar task, ke opening
a window, should be written in such a way that it becomes useful
o any programming projects that need one. In this series [ will
emphasize techniques to help you do that. Maturally you will
need some prevequisites and [ will lst them in the next section.
Buteven without them you should have no trouble following the
detailed instructions on disk and getting your compiler up and
running, even compiling the Rosettes program.

PREREQUISITE #1, LEARN TO USE YOUR COMPUTER

You need to know how to do such things as make backup
copies of your system diskettes, run programs, initialize (format)
diskettes, produce documents using either a word processor or
editor, organize your work into drawers (directories), ... etc.
These operations and many more are generally referred to as
"using your computer at its system or command level,” You
cannotseriously sit down to programa computer inany language
unless you know how to do that



The Amiga has two modes of operation at the system level,
the interactive icon/pull-down menu mods, available from the
Workbench tool {application), and the command line modécalled
Amigal0S avallable from the SHELL window. You showld
develop the skill of using both. You mayaccomplish this quickly
if you have had previous experience on other systems, or not sof
quickly i the Amiga ks pour first computer. Whistever your pace;
don’t rush it. Learn to use your computer comfortably.

I'd like to also add that although the Workbench tool seems
to need no explanation, don't underestimate iis powers. Read the
manual. For example many users complain that it i too clumsy
when dupllcating a series of diskeltes on a two-drive system
because it requines a disk-swapeach time to prick up the DiskCopy
program from the boot-up diskette. Not so, The DiskCopy pro-
gram can be operated from the RAM Disk using icons. Hereis the
procedure:

1) Open the Waorkbench/System window and drag the
DiskCopy icon to RAM:

1) Open the FAM: window so that the DiskCopy icon is
visible,

3)  Place the diskette you wish to back up in any drive and
a blank one (or otherwise not needed) in the other.

4. Left-gelect the disk you want to back up.

5. Press the SHIFT key ansd hold it down throughouot the
remaknder of this procedure.

b.)  Lefi-select the destination disk.

7 Doubleclick the RAM:DiskCopy icon. Yoo may mow
lift the SHIFT key. The DiskCopy procedure continues,
presenting vou with theusual dizlogue box and without
ANy SWaRS,

Getting starting in programming

the Amiga in C...

Including a presentation of the first
programming concept in the Intuition
environment, the opening of libraries.

Thus you may conveniently back upa series of diskettes, like
the ones that came with your SAS/C Compiler. Note that this
procedure changes their names from “8AS_C_5.1.X" to "Copy af
S5AS5 T 51" a feature that ks very desirable when backing up
vour own work. How often have you forgotten which disk was
the original and which was the backup? The above feature saves
you the trouble of locking inside each disk and comparing date
stamps on the various files to find that out. But if you want to use
the above disks to install SAS/C on your system you will have to
change their names back to "5A8_C_51.X°

For those whe want bo learn Ami | recomumaend the
latest editions of either “COMPUTE's AmigaDOS Reference
Guide,” by Adan R. Levitan and Sheldon Lesmon, Computel
Publications, Inc., 1986, or *The Amiga Companion,” by Rob
Pock, IDGC/Peterborough Publications, 1968, In addition to
learningll the usunl commands for copying files, creating di-
rectories/and organizing your work, you need to understand the
assignment of logical devices. Make sure you know what is meant
by a system logical@evice, like Cr, 5:, LIBS:, FONTS:, and 5Y5:, as
well a8 user defined logical devices. For example:

Kualgs BE: My Work:Hy C Pregs/Wisdow Eomploes

This command assigns the device name BE: o a directory
where yvou would like io save your work. The device name BE: is
aconwventent way of specifying that location. Suppose, forinstance,
your current working directory is a drawer on the RAM Disk, as
is wsually the case in SAS/C for smoothest operaton. You can
backup your work with the simple command:

Cepiy #7 Ea HE:

The system will automatically ask vou to insert the
“My_Work™ disk, and then copy all files from your current
directory to the above specified location.

The assigning of logical devices cannot be done from the
Amiga's Workbench tool, although you can design the feature in
by using the lconX program in conjunction with a script file and
an icon of your D“"l'l.-dﬂiﬁ'['l_

Vorume 1, Musmesr 2 45
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FastBoot DBl Idiosyncrasies (AC's TECH 1.1)

Some readers have been experiencing some problems with
the DBI program included for use with the FastBoot story in
ACs TECH ¥1.1, We have included a fresher copy of the DB]
program on the AC's TECH 1.2 dizk (Included in Updates.lzh),
We hope this solves any problemas you may have encountered.
Thanks io the readers who brought this to our attentionAn
additional thanks goes to Dan Baboock for'his heip. Also,
please note that D8I is shareware. If you find DT o be useful,
please send the nominal $5.00 shareware fee to the author,
Jorgen Kjmesgaard, His address bs listed in dbi.doc

VidCell Digitizer GQuestions (AC’s TECH 1.1}

Cops! We incormectly listed the Digi-Eoy part number for
the high-speed 555 timer in the VidCell digitizer story. The
correct part number is LM353CN, IF you have a hard time
locating that part, use ICMYA55IPA, which is also available
from Digi-Key,

Additionally, some readers have reported some difficul-
tes in locating the KADISNIBCN ASD converter. Digl-Key
reporiedly does not stock that part any longer. Another
verified source is Allfad Electromica. Thetr order numbser (s (B00)
433-5700. Many thanks to Doug Austin for this information.
Jamieco sells & verified equivalent A/ D converter,
ADCEZICTN, for $12.00. Jameco's number is (415) 592-8097
Please nobe that Jameco enforces a $50.00 minimum order. In
any case, if you prefer you can purchase the A /D converter
directly from GT Devices for $12.00.

There were also minor errors (n the schematic drawing on
page 28.The polarity symbaols (+ <) at C4 should have been
reversed, If you follow the schematic sysmbol, you'll be fine,
Thanks to Alastair Bor for pointing out this problem.

Finally, due to popular demand the VidCell PCH only =
available from GT Devices, for $20.00. For more information on
VidCell, or to order, write to GT Devices, . O. Box 2008, Pasco,
WA, BNE01.

=0 AC's TECH

disk in

S P |

PDAT

update.lzh

Where's SuperView? (AC's TECH 1.1)

Some readers have commented on the emipty
superview.docs directory which was accidently lelt on the AC's
TECH 1.1 master. SuperView was never meant o appear on
the AC's TECH disk, so vou didn’t miss a thing!

Missing ARexx? (AC's TECH 1.1)

The lhare file for "An Introduction to Interprocess Come-
munication with ARexx" on the ACs TECH Disk 1.1, was
accidently omitted from a master disketie. We have included
the file as IPC.leh. We apologize for the error,

Flease let us know if vou make any major upgrades,
madifications (for the better!) to any of the software, handware
privects that appear in AC's TECH. We will send a copy of
vour chamges to the author, and maybe even distribute it via
AC’s TECH Updates.

Send your comments, suggestions, and program updates (o

PiM Publications, Inc.
AC's TECH UFDATES
PO Box 859

Fall River, MA 03720-089



Presenting the

AC’s TECH Disk—Volume 1, Number 2

A few noles before you dive into the disk!

« You'll need a working knowledge of the AmigaDOS CLI as most of the files on the

AC's TECH disk are only accessible from the CLL

» In ordar to fit as much information as possible on the AC's TECH Disk, we archived
most of the liles using the Ireely redistributable archive utility ‘thare’ (which is
provided in the C; directory). lharc archive files have the filename extansion .[zh.

To unarchive a file foo.lzh, type tharc & oo
For help with tharc, type harc 7

THE AC"s T6C 5 DISK
GOES HERF!

-

Piease notify yrour
retdilerifthe ¥
AC’s TECH Disk '
Is missing.

W péice pureiies on e gualite of oUr penl
arid i maciio palic otinee | oieiee in
tha unitkiely gvend of o foulthy of dom-
opad dik, pieose ratum ths disk o AM
Publicotiond. inc. for g e replocermant,

at tha olicwing oddness:

ALY TECH

Lozl Toceoc smaani

PO Box B9

Fo ™ear 'S 03700869

HAPPY
PROGRAMMING!

ENJOY!

CAUTION!

Dt i P iechracl oad éxprrinoial st ol sedie ol
sy programs o rhe AL TECH Disk, we gl ta
REr i i canms, cyxrialy l.h.':'lu'll;
wvperreeridd pregteen Sl rditiss bos-kevel dak
wopms. Thee s Raddine of 1be gl ity amd
prtemeey i the sl om iy A TRCIY [l i
imurted by U s has A Putrbcsm, b et
ki, gado ik il =l e e Hable ks
TG S B T SN R E Ty TR LT o i
im0 eaE o Akl off D kv on oo AT, 8
FECH Dk [THis isrt@edl Wiy s xely i sl
gt al ditas |

Ahferagh waisy of B badividudd Bles amd threchdies on
e AL TECH Dial are Sy sdaribaskis. s

AU TIHEN Dk tim ) pad e polaran o wadivakisl
s il (NS o e A 8 YECA Etrik e
Ergrprigh DIWAL |N by Pl Peblicanon. Inc. ars
fuy ol b duplnaid o3 ey sy, The parcaase,
TR L T b Pk e i b e b
Eopry ol il &L 8 DA Thak

Al b pLanmsety Pl ahen dorung wik
Bt propecs. Thatl yoour saltt Paagp, IF dviel gy
damEgE el Cid hippeny Alsh, b sworr i pumg
et pmits Py vl e wartasiics of your
ETTHPSER! FRASpIEEL Wy i POV P alar, o i
ngrrie will b beld moprenible dorary damages
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PREREQUISITE #2, LEARN BASIC

That's right, | recommend that before leaming to program
your Amiga in C, you do so in BASIC. [ give this advice to bath
novice and experienced programmers alike, although to each for
different reasans.

Beginning programmers need to leamn the fundamental con-
cepls of programming, the standard building blocks {constructs}
around which all programs are built, regardless of language.
BASIC allows you to do that within an environment that is easy
touse, [also recommend True BASIC because it is a compiler, and
because it supports many of the concepts that are usually attributed
te C, Hke local variables, external funcHons, library fles (similar
to header files and pre-compiled modules in C), and recursion. It
also allows access {through the Toolkit) to the same system
functions that we will be using here in C. And most important for
beginners, True BASIC is a well-established teaching language
withexcellent texibook support. IWwill help ense vour graduation
ko .

Experienced programmers, even experienced C program-
mers, need to become familiar with the machine they are pro-
gramming, and most importantly its displa¥. You can't create
much of & program if you can’t show anything on the screen.
AmigaBASIC is an easy-lo-use environment that siipports the
underlying concepls of screens and windows, [‘IqriEqaﬁ writhy
the SCREEM and WINDOW statements. H:ﬂuut;hﬂuﬁﬂp]'lru
and how they are used to produce 32 colors. Try a few simple

graphic images. You don't have to devotea lot of time and energy”

to this, just enough lo make yourself feel comfortable with how
the system works. Anexcellent textis “Advanced AmigaBASIC."

by Tem Halfhill & Charles Brannon, COMPUTE| Publications,

Inic., 1986, Often, when you are aboul to bry a f
for the first time in C, it is informative o see first
thing is imiplemiented in AmigaBASIC,

PREREQUISITE #3: LEARN STANDARD C

the Amiga
¢ that same

Standard C is the language that you himhllﬂm-:

ming course at any community coliege or u

questioning my use of the term “Standard C* ll'nﬂﬂ ﬂﬁ"lﬂ the
editorial in the January, 1991 issueof “The C Umu]mmul." R&D
Publications, Inc. 2601 lowa, Lawrence, KS 66046, {913) B41-
1631}. The syntax of Standard C is in accordance with the now
famous book “The C Programming Language, Second Edition,”
by Brian Kemnighan and Dennis Ritchie (the creators of the C
Language), Prentice Hall 1988, which [ refer to throughout this
series a4 K&R. However, if you've never studied C before and if
you're trying to do so on your own, you may prefer an easier bext.
A good one is “C Primer Plus,” by Mitchell Waite, Stephen Prata,
and Donald Martin, Howard W. Sams & Co,, 1985, Buy the latest
edition,

Note that Standard € doesn't interact with the Amiga's
system of graphic windows, menus, sprites, etc. Rather it is
limited to treating the computer as if it were a plain, vanilla-type
terminal {DEC VT-100 or equivalent), the kind that you see many
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of when you visit the computing center at any university. Screen
IFO (imput/output) wsually consists of standard format, baxt
strings within a scrolling type window. On the Amiga such
programs use s SHELL window. [tis in fact an important feature
of the Amiga that it can run any Standard C program, with
perhaps a few trivial exceptions, from & SHELL window. That
means you can ke any course tn C and execute all your assign-
ments right on your Amiga. Italso means you can use your Amiga
to learn all about C programming on your own, at home. Matu-
rally, to da this you will have to install your compiler and learn
hiow o use it As | mentioned earlier, you can find detailed
mstructHons on how to do that, along with some valuable back-
ground material, on the disk that came with this magazine.

THE AMIGA'S GUI, INTUITION

In ense you haven't already guessed there are really bwo
ways to program the Amiga in C. The frst, mentioned above,
interacts with the system from an erdinary SHELL window. To
make such programs accept data you use functions like:

seand {("W", useigned char *alj
gutcharl b

To make them produce output you use functions like:

peines|=ka", uneigned chac “sij
patchar(int iy

Maote thatit is my style to oceasionally show the data types of

minmmm-ﬁmﬂuwmmgrm same form as the

ANSI prototype declarations. I de this whenever [ think it

‘?lnth:l:urdmu.ndlm. Forexample, theabove “unsigned

shiotws you that *s” is a pointer to type “unsigned char”.

Inu real program you would not use that notation for a function

call. Rﬂﬂmﬁnﬁ Iintﬂedurcs, then use it as an argument,
#lome like thisg™

L= T AR | Mllnl.ﬂ charel LI

peiece™w®y "y

The second and more exciting way to program the Amiga is
to interact with [t through an environment called a GRAPHICAL
USER INTERFACE (LUT) that supports the use of windows and
pull-down menus. The Amiga’s GUI is called “Infuition.”

l'want o mention at this point that there are other computers
besides the Amiga that have "Graphical Uiser Interfaces.” The
LMIX operating system has XWindows, the Macintosh has the
Toolbox, and 1BM has Microsoft Windows Version 3.0 (and a few
others such as HI"s Mew Wave). The irony is that while those
systems cancost you a lotmorne, Intuition on the Amiga completely
outperforms them on similar hardware, And, the Amiga's
windowing system multitasks without four megabytes of RAM
and an 80386 microprocessor.

Programming in the Intuition environment, or any other
GUI for that matter, is very different from programming in
Standard C GUI's requine that you become familiar with a large



number of functions, each of which may require knowledgeof a
mulihede of details before you can use them. For example, o
send fext to a graphics window réquires (bul don't iry 1o under-
stamd it yet) the function:

Tess (sLrucy RastPast “rp, unalgned char *o ecrlemicher *mibd

In addition, Intuition”s functons are specific bo the Amiga.
Programs writhen in it will not execute on a UNIX or M5-DOS
machine and visa versa. Still the general operation of all GLUT's i
similar encugh so that experience in one ks an sdvantage when
trying to learn another,

The standard reference for the Amiga bs the “ROM KERNEL
REFERENCE MANUAL: LIBRARIES & DEVICES" Addison
Woesley 1990, But any hobbyist who has seen that book knows
how overwhelming it can be. Does that mean you have to be a
trained computer scientist with XWindows experience to program
the Amiga in C7 Hey, the Amiga is supposed to be a hobbyist’s
machine, remember? Surely there must be some way the average
user can access its preat potential as well. There is, and it is the
purpose of this series of articles to present exagtly how that is
done. Once you get up and running with 3few’of the basic
concepts, you will find yourself much more able todeal with that
ROM Kernel Manual.

THE AMIGA’S HEADER FILE SYSTEM of
Remember from Standard C how you were required %o
reference certain files that contained definitions particular to the
system you were usingT You did that by putting at the lop ol your
source code one or more Fincdude statements (actually called
preprocessor directives) that made reference to one of these files,
raditionally called header Gles (KER, pages 33, BE). For example:

dimd lussrstdle h*
BlEnliia-rsr =lag ., h
[ NET SR T 6 Y

You probably learned from experience that there were Hmes
when one of your programs didn’t work because it was trying to
perform an operation requiring one of these (K&R, 241). And
perhaps ab the thine you didn’t care what the particulsr problem
really was, or what exactly was in those files. You just wanted
your program to work, 50 you blindly added #include statements
at the topof yvour source code until [t did. Suchanapprosch won't
work on the Amiga,

The Amipga's system of header files conlains a formidable
numbserof declarations and definitions that you must beaware of,
and In some cnses be intHmately famitliar with, in order io faks
advantage of iks cusfom features. InSAS/C there are actually two
sets of such Files: The first, called “Compiler Headers,” Is located
in the directory SAS_C_5.1.4:Compller_Headers, In dhiLC/
Compiler_Headers on o hard drive system. These files are for
reference. They are for you to Inspect and study whenever you
need bo know o particular detail about some feature of the Amiga.
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The second set is called “Compacted Header Files.” These
are the exact equivalent of the others except that they have been
compressed in size for faster access. Thay were produced from
the first when yinrinstalled SAS/C on your system and they are
located in the INCLUDE: device. These "Compacted Header
Files* are for your éompiler to read. They are referenced when
vour program is compiled.

To geta printout of the names of all the header files that come
with SAS/C, enter ihe following command from s SHELL win-
dow:

Ele »PRT) INCLEDE: OFT A

The Amiga's header files fall into two main categories. Those
in the first, which | eall “Standard Headers,” are the same as those
that you will find on any implemeniation of Standard C. They
have the familiar names: <stdip.h>, <string.h>, <mathh>, ete.
(K&R, 241) The second category of header fles is what | cal
“Amiga Specific Hendeni.” These contain a proliferation of defi-
nitions and details that have to do with the Amiga's custom
features.

A large part of the secret to programming the Amiga is in
becoming familiar with what is in these files. T will slowly begin
tor o that in these articles. Notice that many of them are divided

S
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into directories with names like: sxec, intuition, and graphics.
Each contain files thal are used to access a particular pari of the
Amiga's operating system. The particular header files that allow
the use of the Amiga®s GUI are in the directory called “intuition”,
But before getting into that, we need to consider some fundamen-
tal concepls.

AMIGA'S DATA TYPES

Your Arst pb in programming the Amiga i o become
familiar with its data tvpes. You know that in Standard C all
variables must have their type declared:

bt L
unsigned char *stri
Flaae =f

But perhaps vou have seen Hstings for the Amiza in various
magazines that referred to following data types:

DRORD L7
STRFIR. str1
FLOAT =5

These are simply new names for some of the'useal data types
of Standard C. They are in Inct the exact equivalents of the first
{hree that [ fust mentiomed.

These redefinitions are made for you by am‘tﬂﬂf“
statements (K&R, 146) in the header file <exec/typesh>., .Eigl-u,
become familiar with the Amiga’s data types you must ldokat
that file. You can do that by using youreditor. Enter into s SHELL

window:

LED AAg © S5.1.4rCnepl ler leadsrafesacitypen

You will also find there some macro definitions (KR 88) for
the storage classes extern (KéR, 31, 33, 80) and register (KR 83).
Yo are nok forced bo use these definiticns. After all, the compiler
itself must first perform the proper substtutions and comvert
them all back to Standard C before compiling your program.
However, there are certain advantages to using them, They make
vour programs more understandable. Here is a short example:

ino bpasdaae=s typaa ik
malng |
|
FIFFIR 7 _une. 8 Tw=g
#_ome = "Aslle a@uc cherellln®;
# tus = “Help m& "W stuek in heowe. ™
peintf(*teka™, a_cas, 8_teskd

Muote that STRPTR s defined in <exec/typesths> as “un-
signed char **. In the above example the name STRFTR is mone
informative than "unsigned char** because it identifies not only
that 5_one and 5_two are poinfers af type char (which can point
o any location in memory), but also that your infention is fo eee
them specifically to point to strings. Strings are contiguous sec-
Hons of memory containing text and terminated by o “null
character” (K&R, 30).
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All this may seem [ike a lot of talk over a minor podnt, bt it
isn't. You see, the Amiga is so complex a machine that knowing
the exact purpose of a variable ks often crucial o understanding
how a program works, In fact, here lies another large part of the
secrel to programming the Amiga in C. You must write your
programs in such a form that they not only work, but also that
they are easily understandable o vourself and others. Thus
<exec/ types.h> is an important inclusion for all your programs.
But later we will se¢ that its inclusion is automatic when we
imclude a certain other beader file.

THE AMIGA'S RUN TIME LIBRARIES

In most programming environments your compiled pro-
grams are linked lo whatever system routines are needed to run
them. The Amiga does that with its “Startup Code™ and “Standard
Math Library,” and in that way it is no different than any other
system. But the Amiga also allows your programes to use other
libraries that are not linked to them. Indeed, these librathes are
loaded onto the system independently of your programs and are
called “Fun Time Libraries.” The idea i= that the system needs to
putonly one copy of such a library In memory and it will secve the
needs of several programs running simultanecusly. You can see
immediately that the Amiga was designed as a multitasking
machine from the ground up. In fact, the Amiga hos several of
these “Run Time Libraries,” each of which is loaded into memory
only if o program running on the system requests it We will be

susing several "Run Time Libraries” in this series,

, The particular “Bun Time Library” that is related o the
@ip sGLUTiscalled “intuitionlibrary®. Thus the first operation
thal ad¥ of your programs must do (o use the GUI) is send a
request b the operating system asking that It load
"'Inmlr.l:m.'i[hﬁ;r}" Into memory (open it). This s done by calling
the systemufignction “OpenLibrary( 1"

THE EXEC IS ALWAYS THERE

The “exec library” isanother “Run Time Library,” butunlike
“intuitionlibrary” this one is always loaded on the system. It
happens automatically at boot up time. The “exec.library™ con-
tains many low level, system functions for the Amiga, but we
need o know only a few of them. [E o out that a lot of the use
of the various functions in “execlibeary™ will be hidden from ws
by the fact that they are often called directly by functions inother,
higher lsvel libraries. Thus wewill be prodected from many of the
computer's lower level details. This isinaccordance witha formal
principleincomputer sclence ealled “Information Flding.” which
dictates that different programs, indeed even different parts aof
programs, should not have any unnecessary knowledpge of each
other. This principle reduces the complexity of our own pro-
grams by lowering the number of detadls that we must be aware
of in order to design them |will refer often to this principle in
these articles.



OPENING A LIBRARY
Here is what we must do within our programs to request

“Intultlom.library™ from the operating system:

1) Declare a pointer (K&R.93) of the correct type. The
“intuitbon library™ has its own special type of pointer
that you must use.

2.) Callthe OpenLibrary( ) function using as arguments the
name of the library and a version rumber, The function
will return bo us the address [n memory whene it
successfully loaded the fibrary, or a NULL if it failed.

3] Test that the library was successfully loaded into
memory.

4.) Assign the address of the library, as returned by the
OpenLibraryi ) function, o the previously declased
library pointer,

THE LIBRARY POINTER

There are bwo design considerations that affect how you
should declare the library ]:uirl!rr.leiLmy#.]lf available to all
sections of your program that need to use functions in the library.
Second, reference to it is handled automatically by the system.
That {s, you yourself don’t need to use the library sadsdress as an
argumaent in any of your function calls. You simply calbwhunetion
by name and the system finds it for you, To be able to doall this

requires that this pointer be of global scope (K&R S0 andul a.
particular type and name. In this case the type must be "pﬂdﬂﬂ!l' A

i struct IntultionBase” and the name must be “IntuitionBase.”
And be careful, these names are case sensitive, Remember from
Standard C that a structure is a data tvpe that can confain ifems
{called members) of different types (K&R, 127).

5o, to use the OpenLibrary{ i funcion your program requires
the following global declaration:

FLruct TotulTionHoas *Intwiilopleser

Well now, i that doesn't sound like a Jot of double talk, |
don't know what does. Actually it's very simple. First of all, the
type “struct InhuitionBase” is data type that s declared or you
within the header file <intuition /intuiticnhase b, You can look
there and inspect its details if vou like, but it i=n't necessary that
you know much abotit i, You will not be called upon o male any
references or assignments (o any of its members. The system will
do whatever is necessary for vou, automatically, However you
should realize that this structure does not come magically out af
the clouds, but is in fact declared in the header file cintuition/
intuitionbase.h>, which somehow must get included with your
program if you ever want to use “intuition library.”

VERSION NUMBER

The version number represents the release of the operating
system you are using, There |s a macro definition (KRB |n
<exec/ typeshecalled LIBRARY _VERSION which gives vou the
version number of the operating system that yvour compiler is

presently supporting. The actual version of the operating system
you are uslng is available either from o Workbench menu selec-
tion, or by entering into a SHELL window the following
AmigaldI5 commandd:

wErEian

My system reports:
Flgkesars waialen 3.5, Meshkbansh werslan .20

Version numbers are there for your probection, bul it is also
your respansibility to verify that you are using the correct one. If
you use a version of the compiler that is higher than that of the
system, you could get into trouble by accidentally using some-
thing that is not vet supported on your computer. On the other
hand, a compiler that is lower than the operating system may not
be able to take full advantage of everything available on the
computer, You should look into <exec/typesh> and compare
your compdlér's version number against the one reported by the
pbove “version™ command on your syshem.

The OpenLibrary( ) function protects you against any dan-
gerous incompatibilities between different versions of the oper-
ating system by refusing to open a library I you give it a version
number {hat &5 higher than the one on the system where the
program is running. In a minute we will write a program to
investigate this, but first 1 must tafk about how the SAS/C
compiler links programs that use the Amiga's custom features.

Fm HEADER FILES

i older versions of the compiler (from Lattice) when your
programs. Made use of any operating system functions, it was
necessary o link them o a certain library file called “amiga.lib®
(page G10 8Fyafir BAS documentation). But recently it has been
possible to bypag® thid requirement by using within your pro-
grams certain inclugde statements for what are called “Prototype
Header Files.” There are some 19 of these files and they serve two
purposes. First, they declare all the Amiga’s system functions
sccording to the new ANGI standard (K&R, 26). Second, they
allow the system to call these functions more directly than was
possible before, without the need to link to “amigalib® SAS
clatmya that including these "Proto Header Files™ improves the
execution speed of vour programs while also reducing the time
required to link them. | also noticed that it takes less memory to
fink programs that include proto files, an imporiant issue on a
512K maching. | will therefore use the "Prototvpe Header Flles™
in all my example programs in these articles.

Note that the floppy installation procedures (on disk} do
MNOT install the file “amiga.lib” to the SAS_Headers diskette. | do
nit recommend it (and neither does SAS) because doing o will
make the 5AS_ Headers diskette 100% full, as opposed (o 89%., Asd
o programmer vou will want some of that room for your own use,
As a result, if you try to compile and fink programs that use any
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of the Amiga's “Run Time Libraries” vou should have in your
code an inclusion to the “Prototype Header Files™. Without it the
Linker will repori:

Erfppe 4R5: Cannps Ilhd Cibpasy LIBramiga.lll

LAZY MAN'S PROTO INCLUSION

If you are trying to compile someone else’s code, and are not
sure which system "Run Time Libraries” the program is using,
you can include the single fle <proto fallhz, This will cause the
inclusion of all prototype declarations for all the Amiga‘s “Run
Time Libraries”, The program will then link without “amiga lib™
no matter what.

TESTING THE OPENLIBRARY( ) FUNCTION

Ok, now it's time to try out our first function call to the
Amiga’s operating system. But let's lake a conservative ap-
proach. Here s an example which simply asks the system to load
the intuition library and then report its add ress, [t alsoreports the
version number of the operating system that your compiler is
supporting. The example will give you to experiment
with the OpenLibrary( | function. °

$
Q/g
3?

fincludese=ec/uypen. h
plepindecintile fedf Lenie b | bk, v
L4 lnl-:':d!l:p.'at a4 Eotig , Ho

ineiudscprat ol [ntuls lon, e
striry Intaitlondass *Istuitionisse)

=alnd ¥
|

syl isBans & ereuct Intule{saBans =)

Despnl Leracy (" imtult oo, 11 brary™ i EIERARY WEREICH| §
PEInEL(™Tha LIBRARY VERATCH [s Ralhp™, L3 SRRANY VRN TN |
printfi*The sddeess of [nfnities. Hbrary ‘: bu'n™, fntulrlonBess))

i

That above program on my system reports:

Tha LISAARYT VERALON Is ™
Tha sdkireas aof Inseiticn. librasy la 12308544

Mote that this program shouald be run from o SHELL win-
dow, If you ren it from an ivon it executes and closes its windoiw
faster than you can read (&

Mow, here is some homework for you, [ want you fo fry the

fellowing experiments,

1) Chamge the first letter in the Hbrary nome bo upperense
letters, like this; “Intuition.Library”,

1) Change the versionargument from LIBRARY _VERSION
lo the number (L

3) Change the version argument to the number 50.

4. Remaove the cast (K&R, 45) fram the functon call. That
is, changge it to the following:

feultlanBase = Cpanlihrasy (“intule Los, 1 tnrary™, LTHRARY VERSECH)|
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Compile, link, and run the program each time. When the
function call fails you will get sormething like this:

The LIREARY VENSTON 1s 34
The eddesss &f Lepelélos libeasy In f

Make sure you understand what makes the function fail and
whatallows it to succeed. The name of the library is case sensitive,
Flmtulton. Library® cawses the function to fail. Notioe also that it
fails whenever you specify a version mumber higher than the
eperating system you are using. Finally, notice how the compiler
EIWes you & warning whenever you leave out the cast statemenl
from In front of the function call.

Were you brave enough Io lgnore the wamilng and fry
running the program anyway? [t runs normally. So why the
warning? The answer lies in the prototype declaration of the
Openlibrary( ) functon in the <proto/exeche header file. The
function isdeclared as type “pointer to struct Library” and weare
assigning it to a pointer of type “pointer to struct IntaitionBase".
The “intuition library® has its own personal data type that we
must point to. The compiler notices that these data types are
different and alerts us to the possibility of an tncompatibility.
Basically the compller issaying. “Hey buddy, do you know whit
you're doing™

It turns ot thist we do know what we are doing, and we use
the cost stalement fo let the compiler know. Basicaily we are
saying "Yes buddy, I do know what I'm doing, so stop sending
i pmﬂ:u-'larnmagu. But of course you do not want the

pd of error if they oocur elsewhere in your progmm.
e sormewhere else In your program you really did make the
izsipning an addness bo an incorrect poinber type, and

will want the compiler to save you from any
possible d
It = 0 con throughout your work on the Amiga

ﬂullnﬂlhlmmthmdwhumr!rym miust assign & value
returned by a function to & variable whose type is different from
that of the function, And of course, you really must know what
yiou are doing.

VERSION NUMBER PROTECTION

If you compile and nina program on your own computer it
is oasy 1o make sure vou have the latest verstons of both the
eperating system and compiber, In my case both are 34. But what
happens when you give a copy of a program created on your
machine tva friend, who, for one reason or another, is siill using
AmigaDOS version 1.2 Quite simply, your program will net
work. The Openlibraryt } function will detect the incompatibility
and retum a NULL address. But be carefull If at that point your
program was to try o use a function within that library the
machine would then eragh.



It is your responsibility as & programmer bo design your
programs such that they do not use functions in any brary that
for one reason or another cannot be successfully opened by the
pperating system (otherwise your [riends will have you sent to
remedial programming school for crashing their machines). The
solution is simple and from your experiments with the above
example vou have probably already guessed it. Your program
must test the value returned by the Openlibrary( ) function. 1Tt
15 2ero (NULL), your program should exit safely, otherwise it can
assume that the library is present and go ahead with normal
execution.

Pletures (flow charts) often help solidify your understanding

of programming operations. In that spirit [ offer the following
personal depiction of the opening a “Run Time Library” (see
figure one.). Here 18 our previous example modified to do that:

Flnolydscnnms 't
Hlnoleded Lpruicign inculs ianhase ., ha
Hinclixigepdota/unac. s
Hnclisdespiota/ lnkultlon. ks

Hafles INTOITION AFV 12

. he

rtruct Tncuktionhess *IngulilenBepn;

aslni |
|
inrulcionfase = [asiuct [niuitloodees *)
Lthl.l'.'f'l.n‘l:u“‘.lm.li'hIll.‘l"lr IETUTTT I
pElatf (=The LIBRAMY VERSIOM is k'™, LIBREARY 1) ¢
Frintf ("The sddress af Intultlon. libfery Lo bula®, TRtultEnhiee i

LEpInEmitlonfaes == BCLL]

]

pELnEf (*The fmrulclon llbrary coold not be foosd.n®ir
pELlhtE (TYaus poojan Eust s=lc salaly. ")

it i1l

]

princf i*Vou yot che Library's “ir
princf {*fou may contins nommal progess ewecutiom, in®)§
fasuenildl)

Theabove program protects the code from crashing onolder
Amigas. To do this you must specily the version number used in
the open library lunction call, Commodore receommmends version
33. (See RKM page 231.) | will do this from now on.

CLOSING LIBRARIES

A constank fheerm on the Amiga is that resouroses are loaded
into systermn memory only when they are needed and [ater purped
if they are not. Thus, it is your responsibility as a programmer to
report to the operating system whenever one of your programs
no longer needs a resource. Fora *Run Time Library” you do that
by calling the CloseLibrary( ) function. [t iakes one argument, the
same pointer that you used to open the library with in the first
place. In the present situation this calls for the following:

Closslibrary{{scruct Library #)TnoulicicnSessl)

A cast statement is needed in front of the argument in the
above call because the data type of IntulionBase differs from the
one given in the prototype declaration in <protofexecs for the
CloseLibrary( | function.

Filgure One
Run Time Library
Inpul Cutput
= Aucnessy of LUbrory
UBRARY VERSON lacclact on natem

—-—biﬂpﬂﬂ.hmemli

FARLURE
Exit Frogrom Safaty

BUCCESS
A cicireas [s imglirmabed

FREign G lo
Liiory Poindar

| by poirter
l Points to fbeary

Continues with nonmal
Praghan dmisutian

You may nofice that even though you inform the operating
system that you no longer need a library, It may not actually gel
purged immediately. The operating system has its own list of
priarities to take care of and it may decide to hang on to it for a

Cwhile. But regardless of what the system decides to do, the point
{5 thiat unless you report when your programs are finished with
certain pesources the systemn will never be able to clear them up
later whefi'ii needs to do so,

STRUCTURED PROGRAMMING

Perhaps }IWlnzp.nw realizing that the simple acl of apening
a library has a lof of details surrounding it. Earlier | mentioned
that alot of C programming bs based on properly organizing your
work such that it becomes reusable in many different program-
ming projecis. You don't want to spend a lot of Bme writing the
intricate details of opening Hbraries every time you start a new
project, You want this operation to be streamlined, requiring no
mate than a very few lnes of code. You want it to be both sasy to
use and easy bo remember. Take a lock at the following modLil-
cation to our Hitle example:

Iineludecesse foypes  h

Sineludga Ll [l;m.' Lngwd s dnribns . h
tincludespratod maeo, hi
iincludecprsrod intult Les, b

idallne EETIITION REV 1]

prraet Incultlonlane *lacgitloriepe - PILLG
BOOL Cpen_Libe (NOED) §
Woih Cloas LibeiS0Ihog

gals )
i

101 |Epee Liba{])
AT LT
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priotf ("The address of Intultion.llbrary fo Yoin®, Incultlordeme);

Tlowe_Libailr

BOOL Cpen_Lll=s (WoiDn
|

L0 (IheultlonBass = (struct IntultionBass =
Cpenllbiay ("iatulbles, Llbeary™, INTUITION BEN 3])§)
|

prince *intuition.]
Fat S| FRLEL )

Ihesry could mot ke loadsd.\n=ir

i
sutaet (TROLE

YOIo Cloes Liba Ne2IDI
i
{frisssle lenbase)
Elaeslibenryl (atsess LlEtasy ") IstulelasBose] §

Here we see quite a few changes. First let me mention that it
is traditional in C to consider the number [ as representing
somwthing that is false, and 1 something that is true (K&R, 42).
Mote that the header file <exec/ types.h> contimues in that same
tradition by defining the macros TRUE and FALSE as 1 and 0
respectively. In the same spirit it is popularta design functions
within programs to return a 1 if they complete thir task success-
fully, or a 0if for any reason they fail to do so. Such fumctions can
then be called by using the convenient and populasstybe:

LE |ty Funct dam b 4]

L]
e pales EoEtestlve sotles

1
i* pontinue natmel ssecistiah */

If the value returned by My _Function{ ) is equal o zero
(meaning that somathing went wrong) the ‘' (K&R, 42) operator
inverts it, cansing the if statement to succeed and execule the
block within braces bo take corrective action. If the value returned
by My_Function( }is equal to one {meaning thal all went well) the
if statement fails and normal program execution conlinues, Tra-
ditionally vou design My_Function ) to retumn either a TRUE ar
a FALSE. In the above program example the function Open_Libs{
) uses that same traditional calling style, exiting the program if
Open_Libs( ) returns a FALSE.

Maote that it would be incorrect if, in the event that
“intuition library"” failed to open, the program terminated di-
rectly fram within the Open_Libst ) function. The Open_Libs( )
function may have no idea about the working details of the
program that called It That calling program may in lact have
many detalls that require attention before it may be safely ter-
minated. Do vou see what | mean about making your programs
usable in most programming situntions? The Open_Libs() function
ts simply not in a position lo make such decisions, The only thing
it should do Is report o its calling program whether or naot i
succeeded in performing its assigned task.

Motice also that this same calling stvle is used within the
Open_Libsl ] function lo call the OpenLibraryl ) function itsell.
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"Did you

I declared the Open_Libs( ) function to be type BOOL, a data
type borrowed from the PASCAL language which can have only
two possible values, TRUE or FALSE (1 or 0). BOOL is another
definition convenlently made for you fn- <exee//typesbhe. Al
though in C that declaration doesn’t theoretically prevent the
Open_Libl ) function from returning Inlegers of value other than
Dor 1, we design Open_Lib{ ) so that those are the only ones it can
return. All this helps streamline the future use of the Open_Libs(
¥ Function. It's a big help if all yvour functions follow the same
conventons.

In my example | added a separate function for closing the
library. The if statement verifies whether a the library pointer
does indeed contaln a valid address, rather than a NULL. To
neglect this test would erash the machine if yvour program acci-
dentally tried to close a library that was never opened success-
fully in the first place. Yes, | know that in my simple example this
is impossible. If the library fails to open, the program terminates
before it ever gets to the CloseLibrary( ) function. But as you will
=oon e, your programs will be considerably more complex than
that. They will have to deal with having to close libraries at
different times in their execution, when perhaps a different
numiber of libraries are open. The above idea of testing the pointer
to a library before closing it will hefp us design a streamlined
method for dealing with such complexities.

MY FINAL VERSION

So our litthe test example has now graduated to quite a little
program. Would you believe we are not actually finished withit?
notice that | named it Libs, not Lib? My intention s to
J*Wliiﬂlhﬂlltﬂ-pﬂmﬂhﬂ' libraries as well. You see, |
remﬁrﬂﬁl atmost all my programming examples will need
mMﬁ_:lﬂ:nrymdthmEnmlpﬂﬂhnmnMruut
opening @f allof them into one convendent, easy-to-use function.
My gppnﬁi:hﬁx.kuthtwmlfwﬂw firtar Hirmvins whien oo
of my program @oesmot actually use every library that it opens,
but | don’t reallfEare about that. This series of articles s for
instrucHonal purposes, where such convenlences are of greater
value than scrimping for every last byte of available system
memory, Besides, these lbraries are nod very large. Even a 512K
machine can accepd this kind of overhead without much com-
plaint.

Below | present to you my fimal Open_Libs( } function that

will serve us for quile some Hme
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Hey!| What happened to the finclude<exec /typed hs? Take
a [k in Compiler_Headers [disk4) at intuition, intuitionbase. b
You can use the LSE Edltor for this. Enter into a SHELL window:
LEE HA% T %.0.4rlompller Sesdara/iatulelon  LaRiadt Lanba s 0

At the very beginning of the file are three lines which test if
wexec) by pes e has been previously included, and if not to doan,
Well how about that! The header file system s smart enough to
know what ather files are needed whenever you want to use a
particularone. 5o my previous inclusion of <exec /types he wasn'l
really necessany aller all, <intuition,/ intuitionbase. h> takes care
of it for me aulomatically. Tadmil now that [ included it eariier
only to draw your attention to its importance.

AN IMPORTANT AMIGADOS FEATURE

| would like 1o chose this jssue with something that has
nothing to do with the C language, but which is very important
when using a development system like SAS. You are now begin-
ning torealize the importance of header files, right? Well, suppose
you need to know what particular header file contains a certain
definition. Merhaps you do nol even know for sure the exact

spelling of what vou are looking for, That probiem happens often
when programming the Amiga in C.

OK, let's suppose you want to kinow which header file
contains the version number supported by the compiler. How do
vou find out? Enter into a SHELL window:

Bearch BAS_C_B.l.41Torpller Resders VEREION quirk all

AmigaDOS begins to search all fles, reporting their names
and any line mumbers where the string “version™ oocurs within
them. Eventually yeu will see the macro LIBRARY_VERSION
defined on line 56 of <exec/ types.h>as 34. You can press [CTRL}-
C tostopthe search at any time, Wotld vou likea printout? Enter:

Bsarch >FRET) BAS_C S.1.01Cowpllar lsaders VEREION all

Mote that none of this will work if yvou have installed the
compiler toa floppy system using the SAS Installation procedure,
butitwill work perfectly if vou install it using one of the programs
that come on disk with this magazine. If you haven't already, |
hope you try one of these installations and prove b yourself that
your “Two Floppy Amiga™ is really a powerful C language
development system.

Program Modules, Next issue

The above program is all well and good, but you are prob-
ably wondering exactly how | intend towse it asa module in other

real projects. Mext issue [ will present ow functions, or growps of

v

| Can't Find fhie Books?

The books refrgficed in this series are necessary tools for the
serious Amiga programmer. Uinfortunately, they may be a little-
hard to find, and a bit costly. A fantastic mail-order source for
trade computer books 5 Commundgud Professionn] Books,
Communiqué is a mail-order only bookseller that provides great
service along with great mail-order prices. usually 0% of Cretail,
Communigqui also features Free Shipping by LS Priority Maill—

2-Diay Shipping)

For more information and a complete price list, write to;
Coimminitiqud Professionn Books

4263 Morth Maln Sirest

Sulte 496

Fall River, MA 027X

ask for their Trade Computer Titles Catalog & Price List!
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M| Advanced ARexx Programming

Intuition
and
Graphics

in
ARexx
Sceripts

by Jeff Glatt

Using the ARexx function library,
rx_intuilibrary, which adds a few
dozen ARexx commands that allow an
ARexx script to utilize Intuition and

Graphics [ibrary routings.

] AC" TECH

Although ARexx has a built-in s¢f of commands that
cover the basic necessities of looping, math operations,
file inputfoutput, etc., it has no features that allow it to
take advantage of the Amiga’s hwo most notiable aspects:
Intuition and Graphics. For example, ARexx doesn't
farve commands for opening windows, attaching menius
and gadgets, posting requesters, and tnteracting with
and waiting for user input. Nor does it have commands
for drawing lines, boxes, or printing text in various
colors and styles, It doesn’t support Hie mouse in amy
way. What ARexx does have is the facility to add "func-
tipm libraries” witich can add new commands to the
défault, built-in set. I have written an ARexx function
Mbrary, rx_intuilibrary, which adds a few dozen ARexx
conmriands that allow an ARexx; script to utilize Intu-
ition and Graplics library routines. This article demon-
strintes howdo use Hhis library fo create an ARexx script
with an Intuition/interfuce.

The rx_intui.library should be copied io your LIBS:
drawer, a8 well as io the dizssidenis requester.lbrary,
color library, ilbm.library, and prispoollibrary files. The
rx_intud library uses these other libs to implement certain
features. I've included a program called “InstallLibs" that will
do all of this copying for you, Make sure that vou have about
36K free room in your LIBS directory. Either click on the
[nstallLibs icon, or from the CLI, od o the directory with
[nstallLibs and invoke it. Obviously, you also need the ARexx
product by Bill Hawes (not included here).

There is & doc fle for the m_inkil library called
“RexxIntuition.” This document describes all of the new ARexx
commands that are added, their arguments, and what they
return, Too much information to include in this article, you
should read that doc file now, and then study the example for
each command as described In section A,



Oipce you've become familior with what the rx_intui
library offers, | wish to show an example of (is use. You've
probably encountered those “Directory Master” programs that
feature a window full of gadgets that allow you to select disk
files with the mouse and then copy, delete, rename, stc. The
program may also allow you to formal, copy, re-label, and
make directories on disks by simply clicking 8n gadgets. This
is-an example of an Intuition interface. Whatl iffend to do is
use the re_intul library to create a window withifaligled
gadgets, get mouse and gadget selections from the uiser {using
the FilelO requester to get filename and directory selectifing,
and then use ARexx's ADDRESS COMMAND to call the \/
appropriate C: command to implement the operation upon
user’s sefections. CLLrexx is the resulting ARexx script.

I the first few lines of the scriph, | open a window, and
et twa FilelO structures for use in obtaining AmigaDOS file
and disk names. Then, [ add 11 BOOLEAN gadgels fo the
windowsr with ID's ranging from 0 to 10, (17 you are unfamiliar
with the difference between boolean, proportional, and siring
gadgets, you could consult the text file called Palnt.tvt accom-
panying the article “Implemonting ARexx".) These gadgets
allowe me to select one of 11 operalions performed on disks or
directorics, The first three gadgets allow me o COFY, DE-
LETE, or REMAME files (i.e., text files, data files; executabies)
or directories. These gadpets will be labeled with the string
FILES above them. The next four gadgets allow me o create a
new directory, or copy, formal; or re-label {re-named o disk
These gadgets will be labeled "THEKS'. The next bwo gadgets
allew me to read Sedit text files by invoking the text editor of
vy chodee, or pring text files. Thise are labeled TEXT, The last
two padgels allow me o display or print pictune filed. These
are labeled ‘PICTURES'

The IDCMP loop ks contained in the DO WHILE class > 0
lop. This loop continwes until the user clicks on the window's
close gidget. Inskda e loop are tests for whatever actions the
user makes using the 11 gadgets: The ARexx script is “put to
sleep” when 18 calls the WaltMapd ) function wntil the user
clicks one of the 11 gadgets. Upon returning, | parse my
IDCMT spec into the 4 components of class, part], part2, and
partd, For a gadget event, the class will be equal to 1. 50 1 know

that the user clicked one of the 11 gadgets, and next | have (o
determing which one. The part] contains the 1D of the selected
gadpet. If the user selected the FILES COIY gadget, then part]
would be 0, Let's assume this to be the case.

MNow, | have to bring up the file requester in order for the
user bo soloct which filels) o copy. By specifving
MULTIMLE_FILES, the user can select several files in one
directory, Then, | have b bring up the requester again so that
he can choose the destination directory. I'm going to copy the
file to that directory, keeping the same filename. Note that I'm
wsing & second FilelD ao that | den't disturb the selections
made using the first FilelO until I'm done with my copying.
Additionally, | select the SHOW_DISKS flag o that the user is

4 with a list of volumes. After the user selects the
:.Eﬁh':n directory, [ 2ero out the filename field of the

ind FilelO using the Poke function to make sure that only a
I:Eﬁiﬂ;z? path is returned (the destination rost be a valid
direcloryfiot a file). Also note that | check both foame and
tomame farrfll ("} before proceeding, This would be the case
if the userganeelled, or there was an error with opening the fle
requester. | disglay.a.”wail” mouse pointer using the
RedrwWind furietion to indicate that this copying is now in
progress,

MNow, since [ enabied MULTIPLE_FILES, | meed to extract
each selected filename from the first FilelO one at a time. The
functions FirstEntry and MextEntry do this. These functions
return a null filename when there are no more selections.
That's why | use the DO WHILE frame > * loop, Using
GetPath, | obtain the complete source filename and the
complete destination (Mename. (FlestEntry and NextEntry only
return the filename part, minus its root path). Notice how |
fpass fnmne along with the appropriate FilelQ. Finally, I'm
ready to use AReiods ADDRESS COMMAND ko use the T
command “copy.” | format the copy template. Mote that [ add
double quotes around each complete filename, This is in case it
containg imbedded spaces, The COTY command {as do maost
= comamands) requires double quotes armund arguments with
imbedded spaces. [f not, the guotes won't matter anyway. |
examing the return value, It should be 0 for success. 1T not, |
post an error requester in the window. Mext, | append “info’ to

s
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the filenames and attermpt to copy any icon file associated with
this copled file. Naote that | don't check for an error hene
becatse this icon file miglht not oxist (Le., @ fhe user was
copying the serial devicel. Finally, | get the next selection and
repeat the process. | drop out when the last selection is copied.
All of code for the other gadgets is skipped. | drop dosn (o
where [ clear the "wait" mouse pofater. (Even if it was never
set, this is safe to call

Most of the sther gadgets are handled Ina similiar
manner, | use the fli requester to obtain the arguments, format
some lemplate for a C: command, and invoke the command.
Somatimes, as in the RENAME gadget, | dom't aliow
MULTIPLE_FILES, and therefore don't have to extmct each
selection, For thi DISK opertions, such as DISKCOMY, '
invoke the SHOW _DISES flags so that the requester comes up
with a list of mounted volumes or devices instead of filenames
it the current directory, { The user can invoke this list by
selecting the manise right bution while the requestor i open.)

Drecnsionally, 1T use the Inputi ) command, such as with
the RENAME gadget, If T only medmu%mmmpm
string. This saves having lo bring up the rgaurlh:r and
extract one feld from it (Le., just the filenamé pa

For the MAKEDIR command, | need o mabkeg i icon for
the newly created directory. Unfortunately, the C: éofimand
dpesn't allow this option, so 1 achieve this by mpﬂnglﬂl
“Empty.info” file from the user 's boot disk. 1F he has deletsd
this file, then no jeon will be made for the new drawer.

A special topic arises with the DISKOOPY command. MNote |

that when [ format the ADDRESS COMMAND, I"'m specifying
redirected inpot from the MIL: device [ <X0L: L Normally,
when DISKCOPY starts up, 2 message is posted to the CLI
background window asking the user to press RETURN to
imitiate the copy. Since | have my own window open and active
{i.e., all kevboard events go to my ARexx program instead of
the-CLI), the user never sees this prompt and won't respond to
it. By re-directing input from NIL:, this forces that prompt o
o away of its own accord, and allows the DISKCOPY to
proceed without needing to be inftiated by the user pressing
RETURN.

The FORMAT command presents a special problem. | use
the file requesier to obitain the device nams o formiat. The
requester does not handle disks that are not formatted, so
when the user makes his selection, a DOS requester will
appear if an unformatted disk is in the selected drive at this
time. OF course, selecting the DOS requester’s CANCEL will
make it go away, and the operation proceeds normally. An
alternative to using the file requester would be to simply
"hardwire” some boolean gadgets Inbeled DHY, DF1:, ete. for
the FORMAT command. A new window could be opened with
these gadgets added to it. Each gadget would have a unique
I, The gadgets would be set o ISSUE_CLOSE, so that
selecting one would close the window as well as return the
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selected 1D, A WaitMsg( } IDCMP on this window would wait
far and return the user's selecton. This is an example of
"rolling your own™ input requester which this ibrary makes
possible. Here's an example alternative to the FORMAT code

i b mmmple b @ Lepee = * jaetemlly & ahidee o
pFopuipdeGet®iaden | Falect drive to POREAT,, .04, 40, 508 F2000
IF pepwind == "' | pogwicd == § THEN GAY ‘Wimdow tpen srror’
actesy = 'Uidy cpah wivsd!
/% BeN @k besl gasg Pee OF): with 1D = H). fet e s DI90R C1LOLE */
gudp=hdaindy cpapwinda L "OTE" 2%, 24 38, E4, 1, M0 100
[T gady == *" | guig == [ THEN EAY wrossy
% pdd @ bocl gadget B¢ IF); wlth D = 51 4§
geiyehaslady ppsging L POV B B B0 B T BE LG
IF gpady == " | pady == [ TEEM EAT mrrvay
% e o bewd gadget fer D etk 1IN = 3 45
qudprBdatady ipopuiiaty L, 0, L3I0, 1. 80, 10, 4,40, 1300
IF gagy == " | gigdy == [ TAEN QAT erimes
MoMgle F4 mimk avaer. Faed Lhe § jeres of spes [ESE aeFebEte vads v
aiml = §
bo mmIlE pless] = 0
rpmcl=Nalthag {pspwriad)
FAREE war wpees] clasal syPartl spParel syPeeed
M T o guage selectlss, pesign rhe 10 ro gadylld )
[F gleanl == | THIE paoglid = wpPartl
110
A=l rIW i rdsw | pepwi =l
(" W Blqure ot @ich devlos string stches T [P *F
IF sasyld = §0 TIEN izmase = "fFO:°
EF gadail = §] THEN iacise = 'Q1F|:®
IF eyl = 51 THA timies = 'KG05L"

The READ gadget invokes a text editor in the C: directory
called “ed.” You can change this by altering the ADDRESS
COMMAND for that code to the name of your editor of choice,

MNote that the SHOW gadget uses the library’s IFFLoad
‘ndutine, allowing the library to open a new window /screen

4 #‘nhﬂ for the chosen picture. | do a Waithsg( ) to wall for the
hn.c]u:k into that window whan he wizhes to end the
dis close that window and screéen even though the
library.opened them.

The PRINT plcture code uses the Print{ ) routine to print
the picture. This requires that | ioad the picture into a window
first. As soon af ¢ ntl } routine returns — immediately if
there was memnqrbnspmllthdnthb,lundmﬂhz
window /screen. It doesn’t matter if the printing is still in
progress (or yet to begin). For the text PRINT, [ use the copy
command to send the file to priz, which is the DOS handle for
the printer device.

This is one example of what you ean do with the rx_nbud
library. There are many other uses. You could write a text
editor in ARexy, or make a “contral” window from which to
launch a variety of applications, Using the D05 ser: and par:
devices, you could write ARexx scripts to send information out
of the serin] and parallel ports using string or prop gadgets to
obtain the data (i.e., a midi patch editor perhaps). Remember
that vou set such parameters as baud rate, data stop bits, ete.
via preferences,
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An Introduction to UNIX, for the Amiga Programmer—Part |

Ey Mike Hubbartt

The Amiza's operating system (05) is often criticized—it's
either too slow, too buggy, or lacks certain “necessary™ features.
Commodore has worked on the reported 05 problems and
deficiencies by releasing updates, from the orginal V1.0 to the
miich heralded V2.0, But if the Amiga’s OF is not M5DOS nor
Apple compatible, does it resemble any other ©57 The operating
system most ke the Amiga's seems to be the LINIX operating
system.

First For UNIX

There are two classes of UNDCG ATET's System 'V and. the
University of California’s BSD. UNIX has been around since the
early 1970's, originally designed as a mainframe O, although it
has migrated to BO386,/80486 [BM-compatibbes. UNIX, now
adapted by software vendors such as 5C0 and Interactive (o run
on IBM and compatible microcomputers, can replace the limited
M5-DOS ervironment. LINEX is primanly seenatuniversities, vet
is migrating to the business sector.

LMIX b an 05 that supports multifasking and multiple users
on individual terminals, but requires a much larger hard drive
and more system memory than AmigaD0S (Hke O52 and Win-
dows 2.0). The complete Interactive 386, ix UNIX, 500 UNIX,
and 500 Open Deskiop packages each need at beast a 11000 2000
hard drive (a 6000 5051 ks preferable} plus from 4 to TeM of
system memaory {preferably fast 32-bitover slower 16-bit memory)

SC0Fs Xendx, a subsyatem of UNIX for 80286,/ 366 /486 sys-
tems, can operate with a minimum configuration on a system
wiith as Hitle a5 15M of hard drive space plus |ust 2M of memory,
miuch less than LINDX, 12 - 158 is enough for the base Xeniy 05,
and just for a single user, The hard drive size plus memory
requirements for a Xenix and UNIX system are alfected by the
number of prople attached by terminals to the system — adding
people will increase the amount of memory and hard drive
requitements for a system.
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UNIX allows one or many terminals (and hence other users)
o connect o a single system, by use of a peripheral called &
multiport 1/0 card. The 1/0 card plugs into an internal expan-
sion slof in the main PC running UNIX, allowing from one to 64
fermyinals b connect by external cables to the main system. A
smaller setup with the main system using its two serial ports with
modems bo connect lerminals s also scceptable. Each user has his
own Jopg-in name and a private password for enbry inko the
Fysiomy,

A main UNIX systém should be a fast (25MHz or better —
although 16MHz and 200MHz systems will work adequately on
smaller setups) 80386- or B0486-class maching, not onman 8086/8
nora BI2EE systermn. For those witha 80286 sysiemn that want bo run
admaller UMIX network, there are versions of Xendx that will
handle'the job. Xenix will operabe on computers with as little as
M memory, yet most versions of UNTX require & minimum of
dM. For those with 8086/8%, sorry. There are a few software
companissoihal have UNDX/ Xendx lookalikes, and these pro-
grarms will rnen o BISE /B systems, even though nelther UM nor
Kenix will, If youwant a UNIX clone for a 8086 /88 machine, try
MES Toolklt, Cohérent, or Minis.

Henix comes in 80286 and 80386 versions, and both versions
o o BIZES-, B3RS, and BMES-class machines, with MPM, RLL,
ESDN, and for SC51 hard drives, 5051 hard drives are the best for
use with gither UMNIX or Xenix, with Adaplec’s 15424 and 15428
host adaplors a3 an excellent choice. However, the Adaptec 1522
host adapdor s not recommended at this time for elther UNIX or
Xenix, Thete are several vendors of SCSI host adaptors that work
fine with LIWNTY, Check with the UMWY or hardware manufacturer
before buyving if vou have doubts.

O or more UNIX/ Xenixapplications (a.k.a. programs) can
run at the same Ume on & system used by one or many users,
Applications can be large databases, where several people wse
different lerminals b socess & common pool of information.



Installing LINIX is a lengthy procedure — several hours at
least for just the operating system. Both SCO and Interactive
UNEX come on anywhere from 25 to B0 high density diskettes
{either 5.25" or 3.57), and it takes quite s while just toswapall those
disks after the information has been read into the system. The
number of applications (for example, nebwork support, TCP/IP,
and C Programming) chosen affect how many disks are needed,
since the disks are organized by application. Both SCO and
Interactive check the hard drive for errors before laving down the
OS5, The hard drive is used for temporary storage of data from
system memary, when the system has a greater demand on
memory than available from system resources. The hard drive
needs to be as error-free as possible to avoid corrupting applica-
tion data ar the OS5 [tself when the data is written to and read from
the hard drive into memary.

With 5C0Fs UNIX and Xenix, you can have an M5-DOS
partition on the same hard drive as UINIX or Xenix. This is useful
when you consider how many DOS business applications are in
use today, and how many UNIX users magpmol want to give up
their favorite DOS program. The procedure fog adual OS5 driveis
simple;

1} Use DOS's fidisk to remove all DOS partitions én the
hard drive;

2} Use DOS's fdisk to set the DOS partition first, use thé
DOS “format /" to high bevel format the DOS partition,
and then install OS5 on the partition;

3} Boot the system from the UNLX/ Xenix Boot disk;

4)  Create a UNIX/ Xenix partition, starting immediatety
after the end of the DOS partition;

5 Make the UNIX/Xends partibion active (nof the DOS
partition}, and then complete the SCO installation.

When the system is lurned on, SC0 Boob: i on the screen.
Pressing the <Entérs Key will boot the systemupin UNEX /S Xenix,
whibe byping "THI5" and pressing <Enter> will bring the system
upin the MS-DOSenvironment. Your default boot string is stored
in the fetc/ default/boot file — it is "DEFBOCTSTR="

MNow For The Amiga

S0 how does UNEX apply to the Amiga? Commodore ks
working on releasing a version of UNIX for the Amiga, which
shows their support for this useful O5. Prentice-Hall has pro-
duced Minex For The Amiga, a minl-UNIX which works on
Amiga 500/ 2000/2500/3000's. Additionally, there have been
several UNIX shells for the Amiga — Jay Ts' T-Shell and a few
shareware/ D shells found in the Fred Fish library.

Both the Amiga and UNIX can use either a command line
environment (the shell) ko enter commands, or they both can use
a graphic inlerface. The Amiga and UNIX graphic interface

supports use of a mouse to select applications, saving the key-
sirokes needed Lo start the application and all the specified
options. The normal Amiga Mouse has two buttons, while three-
button mice are recommended for the X*Windows graphic envi-
ronment. The graphic interface of UNIX is easler to use than
byping in commands, since it uses icons just like the Amiga's
Workbench. Both UNIX and the Amiga allow access to the
command line from within the graphic interfaces — the Amiga
hias its Shell (just like SCO¥s Open Desktop) lcon available when
opening a main Workbench window (at least that's how | set up
my hard drive’s Warkbench),

Both the Amiga and UNIX have several different shells,
nlthough UNIX has several different graphic environments —
X'Windows, Open Motif. Looking Glass, and Open Desktop.
Open Deskiop i 500% product that incorporates their 500
UNIX System V3.2 Rev2, intoa graphicinterface, and is available
for around $1000. Looking Glass and Cpen Mokif are extra
interface programs that cost around $500 each, in addition to the
cost of the UNIX package itself (priced from 5600 - $1500 and up,
depending on the applications needed),

Piping, the output of one command Into another, is sup-
ported on the Amiga and in UNIX environments. An example of
piping is: #dir dhl:cl more. This line directs the output of the
directory of the ¢ directory, into the MORE utility, Since More

allows displaying a large fle one screen at a time, you have Hme

torsee all the files in the C directory if there are more than your
screen will hold at one time, Since the screen normally scrolls
unlessi key is pressed when listing a long directory, this particu-
lar exampletakes the guesswork out of knowing when tostop the

Re-direction, an Amiga and LINIX feature, utilized (with the
“»" and “<* characters) between commands on the same com-
mand line also saves a lob of typing time, Here's an example of
Amiga re-direction:

§ dir > pre:

This line re-directs a listing of the current direciony oot to the
printer This is useful when you have a lob of files on a disk and
want a list handy for reference. This method saves bmae, since
syslems ik fnil to support re-direction require an intermediate
step to accomiplish the same purpose. UNIX does use Ip filename
to send output to a printer, although re-direction is supported as
shown by the next example:

1s =1 > special fils

This line redirects the output of listing the current directory from
the screen o a file called special_file.

.
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AmigaDOSs and UNIX Commands

Copy and CP

Many UNIX commands are similar to Amiga commands.
They use CI to copy files from one directory to another for LINIX,
while Amiga CL1 has the COPY command. COPY difcando/
text/testfile dhitcando/text is same as CF fusr//text/ testfile /
usr/ newdir,

The AmlgaDOS Copy command has the following options:
All, Qudet, Puffer, Clone, Date, Com, and Mopro, The UNDCCP
command licks these options, since re-direction of input and
output is such an integral part of the OS5,

CD and Date

CD and DATE are used by both AmigaDOS and UNIX to
change /display the current directory, and to provide date infor-
mation. Both the AmigaDOS and LUNIX CD lack any optional
flags. The AmigaDi0S Date shows or sets the system time and has
Date, Time, and To options.

The UNIX Date command Is loaded with outpat display
options. +%a uses the 3-letter abbreviation for day af the week;
+%D has the date displayed in mm/dd/yy formit; +%d day s
shown as 1-31; +%H time is in 24 hr clock (0-2300); +%huses the
Zlotter abbreviation for month; + %] shows julian date, from 01

b 366; + %M shows minutes as 00 - 5%; +%m shows monthas 1 - 7

12; +Tn inserts a newline, toadd a space between the date and the
next command line prompt; +%r adds AM or PM time designa-
tors: +%5 shows seconds as 0 - 59; +%T shows the time as
hhummess, such as 10:42:16; + %t acts to insert a tab, to separate the
information; +%w shows the day of the week as a number instead
of with letters — it shows a 0 instead of SUN for Sunday; +%y
shows the year as (0 - 99,

These options can be chained together for more detailed
information. For example, Date "+%D %a" which displays 02/
10791 Sun, for February 10, 1997, Tf the oplions were not enclosed
within *~, only the date 02/10/91 would be displayed. Another
example would be, Date &DEIRT which displays 02/10/91
14:08:06, for the same information in the previous example, plus
the time tabbed away from the date. Note that this sxample did
not require the use of “* o encase the options.

Dir, LS, and LC

The Amiga DHR command gives a listing of the specified
directory, while LINIX provides LS {short for LiSt—anAmiga D05
command} and L {short for List Calumm), With AmigaDO5S, vouo
might use DIR dhike or LIST divlc for a listing of all files in dh0e.
DIR {in AmigaDOS 13) only has a few option switches — A,
JALand D,
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L5 has many useful options: -a lists all entries, including files
starting with =" — such as .profile; «b shows all non-printing
characters in octal; -C displays the specified directory, n Colum-
nar form; = utilizes the "time” field for last modification time: -
d lists directory names, but not files; -F has / to show directories
& * to show executable files; -flets you specify several directories
atonce;-g printsa long st {-1), but withoul the Alecwner; -k prints
the inode mumber; -1 for Lomg LiSt, which shows the file sizes,
group, Hnks, owner, mode, and when the files were last modified;
-m prints out the files across the screen, separating each filo with
comnamiag; -n prints the long st {13, but utilize group, numeric bd;
-0 prints the long List (-1}, but excludes the file group; -p usesan */
" to indicate the directories; -q prints a “7* fo display any non-
printing characters; -R shows all files in the directory, as well as
the files in subdirectories. -r displays the directory, sorted in
reverse order; -5 lists the files with their size in blocks; -t Hats files
sofried by the last Home sccessed, although the times themselves
are not displayed;-u displays files based on the time of last access;
=% displays the file across the soreen In columnar form

LC has the same flags as LS, except for the following diffes-
ences. - is the same as -5, except it does not show " Hles; -1
forces the display to single ltems for ench line (jest like the plain
L5 command).

ECHO

Echois found in both AmigaDOSand UNDX. The AmigaDOS
command has three options: Noline, First, and Len. The LINIX
verkion has considerably more options. b is a backspace; \c
n:nuﬂu-'l’hr to print without a newline; \f causes a form feed; \n
causes Atewline; '\ # sends an octal value out; \rcauses a carriage
return; \bgivesantab; Y\ gives a backslash in the output text,

MORE

More & a utility in AmigaD0OS that allows someone o
display a text file on the screen without using a text editor or word
processor. Environmental variables are supported on the Amiga
and in LINEX, 1f More is started from elther the shell or CLI setting
the Amiga EDITOR environmeninl variable allows bringing upa
chosen text editor while within More. Both the AmigaDOS and
UNIX versions of More accept inpull via piping.

The UNIX verston of this commmand has quite a few opthons.
The + / pattern displays the text two lines before the start of the
pattern specified; -c clears old then redraws screen for each page
of text; -d get a prompt at the end of each screen; -f count lines
within the file, using newlines instead of basing the count by
number of screen lines (as is normal); -1 ignore any formieeds; -n
for window size; +n set the line to starl viewing, within the
specified flle; -r show control characters on the screen; -5 elimi-
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Recently, we were ordered by
U.S. military officials to explain to
their complete satisfaction just
what a SuperSub is (as we all
know, it's the best subscription
deal around for Amiga users,
since it includes both Amazing
Computing and AC’s GUIDE).

TATrr Yy
Then., a prominent Congressman
wired to ask us if we would testify
before a top-secret subcommittee
as to whether or not we can pro-
duce a single prototype SuperSub
for less than $500 million (is this
guy kidding? — a one-year
SuperSub costs just $30 — and we
can produce one for anybody!).

b 5 g g gt 4
Finﬂlly, a gentleman called us
from Kennebunkport and told us
to read his lips, but we told him
we couldn't, because we don't
have a picturephone.

And then he ordered a SuperSub.

AC’s Super5=ub -
It’s Right For You!
call 1-800-345-3360

Adveriiser Poge MHumbet
AcmigoWarehouse 53 144
Black Beidt Systems 2 118
Boone Techngloglies 4] 174
Deiphi Noetic 25 199
Fuber Computer Sysfams 63 1463
KD Civ 123
nleractive Vidas Systams Ca, 1 140
Marns Softwars Syslems 9 187
Memory Locafion.The e 1oy
Memory Manogerment 73 184
SAS Institute. Inc, 21 T
Vision Soft a3 183

List of
Advertisers

Fleasa use O Redader service card 1o
contact thosa odvertisaers who have
sparked your interast. Advartiserns want
to haar from you, This s the best way
they have of determining the Amiga
commLnity s inferasts ond needs. Take
a moment now o contoct the compa-
nées with preducts you want 1o laan
rmcre about, And, if you declde to
contoct o adveartiser directly, please tall
tham you saw tham in

AC* TECH fimiGA

Readar Sardice
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nate multiple blank lines, displaying only 1; -u stop underiining
or characler enhancement; -w give a terminate prompt at the end
of the file.

Amiga and UNIX Editors

Ed. an archalc/ weak /boring screen editor, is found for the
Amiga and UNIX. Both AmigaDOS and UNTX also have the EDIT
line editor commands, and both support piping — which con-
nects the output of one process or command into another, An-
other surprise — Memacs is available on both Amiga and UNIX
platforms,

The most powerful UNIX editor is Vi, pronounced "VI¥,
“Vee-Eye”, or "Six” by people in the UNIX crowd, Although
having used it for years, | still feel Viis probably the least intuitive
editor I've ever used. [use Vi regularly when C programming in
a UNIX environment but would note that it takes a while (or a
good help chart on-hand) to learn it well. This editor comes with
SO0 Xenix & UNIX, and with Interactive UNTY. There are several
good pd /shareware versions of Vi for the Amiga in the Fred Fish
Library (such as Stevie} for the curious. The Manx C n:mnpdl-nf
comes with Vi, for those dighard UNTX people that are so used to
itand preferitover Amiga toxteditors with pull-dowimenuos lke
TxEd+ and CED. Although not provided with standird Smigas,
Vi does come with the Amiga 3000LX.

Fred Fish Amiga UNIX Goodies

For Amiga owners wanting to use UNIX commands or
utilities on their systems without going to a UINIX OS, there is a
way. If you haven't discovered vet, the Fred Fish Library is loaded
with goodies for programmers, utility addicts, and UNIXheads.
It would take too much space to cover most of the authors that
have contributed time and energy to produce UNIX commands
and utilitbes for the Amiga community, but we will mention a few
and some of the UNIX itema they wrote of ported. Not all the
versions of a program or utility by the same or different authors
will be mentioned,

For communication setups, William Loftus and Matt Dillon
have ported UUCP to the Amiga. ULICP stands for UNIX to UNIX
Communication Protocol. William's port is on FF 152 and in-
cludes the cron, mall, and compress UNIX commands and wfili-
Hes; Matt's version of UUCT appears on FF 360, Mait Dillon alas
wrote DMET, a program that allows linking an Amiga to another
system running B504.3 UNIX. This program appears on FF 284,

As for UNIK commands and utilities, there are many.
UNSHAR, by Eddy Carrall, appears on FF 345, while Gary
Glendown's MAN is on FF 241, Justin McCormick brought us LS
on FF 234, while George Musser and Paul Eienite produced a
version of WHO that lells what tasks are currently running on the
system, Edwin Hoogerbeets wrote MV, a program from FF 219
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that does the same as LUNTX's MV, CF, and BM commands — it
will move files, copy files, or remove files. G.R, Walter released
STEVIE {on FF 217, a port of the UNIX VI editor — not a popular
one since it s not as intultive as many would prefer, GNUGREP
ts Henry Spencer’s program that does the same as the LINIX
commands grep, egrep, fgrep, and boygrep, It is on FF 295. Tomas
Rokicki's SPELL, on FF 191, isa portof the UNIX spell checkerand
very useful for those using a PDV/shareware text editor to write
letters. One last suthor I'll mention for now is Gary Brant, who
released UNIXUTILS on FF 179, UNIXutils have WC, Head, Tall,
Tee, Detab, Entab, and Trune, and [ can attest to the usefullness of
the WC word counter program for wrilers.

Amiga UNIX Shelis

For the Amiga, there are s couple of choloes for UMIX shells,
Matt Dillon has Csh, his Csh-like shell for the Amiga out for
several years, which he contimues to upgrade for us. [ started out
with Matt'sCsh, since | had only a 512k system witha single drive
and wanted to domore that swap disks whenever | wanbed to run
a program from a disk other that the Workbench disk. Csh has
built-in commands that are available for use evenif the disk is out
of the drive, so it is a lifesaver for single drive systerns with little
memory fo waste. The HELP kay on the Amiga keyboard brings
upalistof the built-in commuands for Csh. ['m glad toseesomeone
actually using this key. Csh still gets plenty of use, even though
my setup has grown considerably since first purchasing an
Amiga. Csh appears on Fred Fish disk 331.

¢ Adthough it is newer to the Amiga, I'm impressed with Steve
Koran's SKsh —.a UNIX Ko shell Inokalike. Setting up SKsh
takes abit 8f ime — if you try running it without reading the
information, you'll definitely visit the guru (unless you always
run a 10k staek il made a boot disk for SKsh, and also installed it
on my hard drivéfalang with Bill Hawes’ Wshell),

SKsh offers several enhancements over the AmigaDO5 1.3
shell. Command substitution, definable shell functions, local
variables and local aliases, and EMACS-style line editing are a
fenwr of the new features. [/ 0 re-direction, pipes, and ARexx are
supported in SKsh. More than ome command can be run From the
command line by using a semi-colon to separate them. SKsh has
both buili-in and external commands, and the external com-
mands can be resident. The UNIX wildcards ane supports, so feel
free to use %, 7, and [] in place af known characters. There s
sufficient documentation provided with SKsh, Including infor-
mativn on known bugs, buili-in and external commands, how to
install the shell, and reference Information on examples for
writing scripts in SKsh,

SEsh needs AmigaD05 1.3, plus a stack of 10,000 minimum
to function. Both skshinit and .skshre must be in the 5: directory,
ind arplibrary must be in the LIBS: directory. Something to note:



this program has reported errors when running with older ver-
skons of arpulibrary (no dates were givenl, so use the most current
version available. The external commands, locsted elther in the C:
or o userselected directory, are cal, emp, ep, cre, cutdu, encr,
igrep, grep, head, indent, jpin, num, srun, strings, tail. tee, view,
woir, window, and xd. SKsh Is avallable on Fred Fish disk 342 aind
s freely ne-distributable, but it & not in the public domain sinoe
it is copyrighted by Mr. Komn. While Steve does nol ask for
sharewane status, this product is certainly worth & donation so
that Seve will continue o upgrade &

Commercial Amiga UNIX Products

There are currently just a few commercial Amiga Unix
products, Jay Ts* T-Shell has been out for several years, although
it hasn't been updated for quite a while. The Tshell and all its
applications eat up space. [ load the help info into RAM, speeding
up the display of info from this shell, Loading the help files and
some of the applications on a hard drive also speeds up things.
When | copied the help files from the floppwinte memory, it took
d min., 17 seconds for the T-Shell to be upand nénning, When 1 ran
B.A.D. on the copy of the T-Shell disk inever an an offginal), the
ksading time dropped to 2 min., 5 seconds, clearly Showdng the
worth of optimizers. T-shell uses UNIX-like commands, and
allows the user toalso use Amiga commands =0 learning the shel]
is painless,

Prentice-Hall's Minex For The Amiga is a now product.
Although not adverbised, this program deserves some attention.
Minex was previously available only for [BM 5084/8 and B028G6-
class machines. The Amiga version is §16 third party vendor
(Linipress) that has C source code only for the [BM veriton that is
pust 599, Let’s hope they bring it over o the Amiga Minex!

Summary
Very few people have claimed UNIX iseasy tolearn, Yet this

powerful 05 has many features found in the Amiga, even though
the system hard drive and memory requirements are mach
greater than what the Amiga needs to do the same task. LINEX can
be & convendent platform for the Amiga, allowing Amidgas to run
on nétworks with other PC's, thereby helping to persuade busi-
nesses o go with the Amiga. We already krow that the Amiga is
anideal and inexpensive platform for multimedia and animation.

Passing information and files bebween the Amiga and Glher
platforms easily could spur on sales needed to keep the Amiga a
major player in the market for a long Hme. Seeing how Commo-
dore is pushing the 3000UX at UNIX expos around the world,
thiey (and the TBM/UNIX communily magaeines seem to agree)
obviously feel s0. The Amiga 3000UX was shown at LINTY Solu-

Commaodore auhorired repair on-premise. Low Mar lsbor rate, plus pans)

e ™ 5SS = &

Cx The Memory Location
Amiga specialists! Full service Commodore dealer.
Commedore authonzed Educational dealer.

Pulsar Power PC
diimbs 2630 Card (25mbx A2030)
2232 Mubii-Serinl pon card
1950 Multsyne Monisos
AE High depsbiy 3.5 drive
M CGraph Hand Scarmer
Sharp 1X-300 Color Scanmer
Shurp JX- 100 Calor Scanper
Hapshor sill video camera
Canoes RPF-420 Video prinnes
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Disney Animation Studio
BildeRexder
Amax 11
Home Front
Wings
Shmdow af the Beagt ]
Black Gold
Heari of the Dragon
Pl il Ragliance
Check Mate

396 Washington Street
Crver Run Wellesley, MA 02181
Sccond Fran {617y 237 6R46
Stare beusrs; Mon.-Thar, [0-6,Fd. 10-8.5x. 9.5
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thons atAnaheim, CA, at UNIX Expo in New York, at Comdex in
Las Vegas, and at Educom in Atlanta, CA. The 3000UX comes
configured a aniAmiga 3000 with elthera 4M/ 1000M {(4M memory
and 100M hard defve space} or BM/200M system. TBM recently
started publishingAmiga UNIX Tech Notes o keep Amiga LINIX
users current on Hpsand new ideas,

Should UNIX receive more support from Amiga owners ar
developers at this time? | think anything that would helpexpand
the sale of Amigas, without hurting the Amiga's fmage as 2
serious computer, deserves consideration. There are many UINIX
tools to examine in the Public Domain but not enoogh in the
commercial marketplace. The Amiga 3000UX, Minex, and Tshell
are wsehul, but | hope we'll see even more UNIEX support from
many Amigs developers in the near fulure, The next Hme you
pick up a Fred Fish disk, try out some of the UNIX commands (if
amy are there) and see how sivrilar they feel when compared bo the
Amiga's commands. You may then feel like trying out a better
shell than the WorkBench 1.3 Shell —one like Steve Kem's 5Ksh
or Matt Dillon’s Shell. In the next several UNIX articles here in
AC's TECH, we'll look at setting up both the SKsh AND Dillon’s
Shell, starting with a WorkBench disk and cutting it down to the
bare essentials. E
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A Meg and a Half on a Budget

Add 512K RAM to your IMB A500 for about $30

by Bab Blick

Prajact Description

Here 5 an inexpensive and easy project for the do-it-
yourselfer to boost his 500 from 1 megabyte of RAM to
1.5 megabytes, Unlike most after-market memory upgrades,
this doesn’t require you ko discard your ASH memory board,
With this project vou add extra BAM chips fo vour existng
memory baard by piggybacking the new ehipfon top of the
old ones, and adding a small circuit board confaining the
necessary logic to enable the new RAM. The memary auto-
configures and no special startup sequences are nfeded: Total
investment: one evening and abouat 530,

Mo spedial tools or parts are required for this project. The
RAM control circuit can be hand-wired on perfboard, or a
printed circuit board can be made using the layout at the end
of this article, An etched and drilled circuit board is also
available. Anyone who has electronic cincuit or kit-building
experience should be able to complete this project in a few
hours. However, this is not something for the faing at heart —
you must take your Amiga completely apart and put it back
together again, and you'll have to do some soldering. Beware!
All warranties on your Amiga will be volded, and you alone
will bear responsibility for failure or enjoy the frults of success.
Many of these upgrades have been supervised by the author,
but nothing's guaranteed — you must double-check every-
thing and be prepared to undo what vou did if you can't get it
to work.

System Requirements

The Amign 500 comes stock with 512k RAM. If you're like
most Amiga 500 owners, you bought a Commodore-Amiga
ASD memory cartridge. 18 gives you an extra 512k of RAM for
a total of 1 megabyte and has a clock/calendar chip in it It's
heused in a trfangular metal box that plugs into the botiom of
the Amiga behind a plastic cover. You should check. however,
because there are many AS01 clones by other manufacturers.
The only real difference is usually the omission of the metal
covers on the clones. The upgrade will work with almost all
boards, but my directions are specific for the A501, so you
might need to figure out some things for yourself if you don't
have the ASOT.
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There are a few different versions of the ASD)
miotherboard. I've seen only one version in all the computers [
have looked into. You'll have to remove the covers o deter-
ming your version. Mine hos A5 REV 5" etched into the
miotherboard bebween the disk drive and the A501 expansion
connector. This upgrade will work on any Amiga 500 that has
512k on the motherboard and an AS01-type memory expan-
sion. If your motherboard is not a REV 5, there may be some
differences.

The power requiremimts for this expansion are minimal,
0 the power supply of the Amiga will not be over-taxed,

The Amiga 500 has a DMA controller chip known as "Fat
Agnus.” The number for it is 8370 or 8371. If you have up-

“graded o the 8372 “Super Fat Agnus,” also known as “1 Meg

Apgnus,” this project will not work for you. Check in a fubure
issuéfor a 2-megabyie project for “Super Fal Agnus” owners.
If yoas'don’t know which Agnus is in your Armign, boot with a
Warkbench disk, open a Shell window, and type In "avail*
<returnz, Leave out the quote marks. You will be shown how
much “chip® anihow much “fast” memory vou have. You
should havedppséiimately 512k each, After this RAM
expansion, you Wwill'have 1 meg of fast and 512k of chip.

Getting Started

Before getting the parts, you should familiarize yourself
with your Amiga by taking it apart. Take out the AS01
memory board from the bottom of the computer first. Pry off
the plastic door and slide the AS0] out. If 18 & real ASD1, it &5
encased in o triangular metal box. The box has four metal tnbs
bent over and soldered. Pry them back with a soldering iron
and open the bow. A battery s on the board, 8o don’| set the
bare board on a metal surface or otherwise you will short
circuit the battery. You should see sixteen chips with sixteen
pins each (256-kilobit RAM chips) and one chip with eighteen
pins (clock /calendar chip). Other memory boards with sixteen
RAM chips are compatible with this project. If you have only
four RAM chips with twenty pins each, you have T-megabit
chips. This will require changes in the parts needed and in the
modifiention of the memoary board.



“With this project you add extra RAM chips
existing memory board by piggy
top of the old ones, and adding a small circuit board

to Waur

containing the necessary logic to enable the new RAM.

The memory auto-configures and no special startup

SEqUETICES Are needed. Tolal investment: one evenin g ared

about $30."

There ane six T10 Torx screws holding the case of the
Amiga together. If you don't have a Tors driver, usea 2
millimeter or 5/64 inch allen wrench, A small screvdriver
might also work. The top of the Amiga will snap open easily,
exposing the kevboard and shickded metal cover. Disconnect
the keyboard by unplugging the ground wire by the disk drive
and the mullipin connector inside the metal shield. Makea
note of the way it plugs in, with the black wife.gn the lef
Bend back the metal tabs, remove the four Tors scrais, and
the metal shield. You'll see the motherboard, so now is agood
time to check whether you have a REV 5 motherboard {peitited
on the right side of the motherboard near the disk drivel:Ir
vou have a different motherboand, the directions for the
modification of the motherboard may not be right and you'll
need to use the schematic as a reference.

Doublecheck the Fat Agnus chip. It ‘s the big spuare one
and may have s metal clip balding it in 18 should have 8370 or
8371 printed on it, as well as other numbers.

If you are satisfied with everything, check the parts list,
gt the parts vou need, and et o work!

5o Bulld the Thing, Alreadyl

There are three steps to expanding your RAbd: building
the RAM control board, adding RAM chips plegyback-style to
your A5 board, and connecting the RAM control board to
the Amiga"s motherboard. Let's start with the RAM control
board.

The RAM control has five simple chips on it and sends
signals to the RAM chips. You can hand wire the circuit on
perf board, but it"s easy to make mistakes that way. A printed
circuit board is fairly foolproof. The eastest way to obtain the
board is to purchase an etched and drilled PC board from the
author. If you like to etch printed circuit boards yourself, 1
recommend using TEC-200 film to transfer the image to
copper-clad circuit board, With this process you photocopy the
PC board layout onto TEC-200 film and then use a regular
dressmaker's iron to transfer the black photocopier toner onto
the copper-clad board. 1t's now ready to etch using ferric
chloride etchant. Check the parts fist for a source of TEC-200
film. Directions are included with each package.

bﬂch'ng the newr chi‘pﬁ on

Follow the parts placement diagram for stuffing the PC
board. [ recommiend using sockets for the chips. Pln one for
each chip is indicated on the board with a rectangular pad.
Line the notches on the sockels up in the direction of pin one,
Solder the sockels to the board. The five (1.1 microfurad
capacitors are indicated by ovals in the diagram. Salder them
and chp the leads close to the board, The wire you ul off can
be used for the six short jumper wires, Solder them in and clip
the excess cliose to the board. Use ribbon cable for the wires
that will connect the board to the Amdga. Prepare the ends by
stripping and tinning with solder. You need a phece with six
wires, one with five wires, one with two wires, and one single
piece, all six or eighl inches long. Attach them to the RAM
gontrol board as shown. Press the chips into their sockeds,
aligning pin one with the notches. This completes the RAM
cyntral board.

Modifying the AS01 board involves a lot of soldering —
over 240 connections. [t's repetitious and boring work and
hard to do every solder joint right the first time. But after a
litthe practicedt gets pretty easy. You must piggyback the 16
RAM chips ontheboard with another RAM chip and solder
the pins where they ieuch each other, Test fit the chips to see
whether they fit snitgly over the chips on the ASM board. If
every pin touches, it makes soldering easier. If you need to, use
the fiat surface of a tabletop fo bend in the pins a litthe. Mext
you must bend out pin four on all the chips. All of the pins of
the piggyback chips, except for pin four, get soldered o the
bottom layer. Pin four s *RAS, or Row Address Strobe, and it
needs to be connected to the RAM control board. Note: "RAS is
alss pin four on 1-meg chips with 20 pins.

Take a pair of needlenose pliers and bend the lower part
of pin four out b the side on all 16 of the new BAM chips.
Don‘t bend the pin right near the body of the chip, as it may
break off. Bend it at the thinner part of the pin. Solder the chips
ome at a time to the A501 board, starting at the end away from
the conmector of the A501 board. Use thin solder and a
soldering iron with a miniature dp. Gettlng a good solder
connection involves heating both pins, It's hard to get to the
lower Tayer without solder bridging to nearby pins, Let the
chip cool off after every few pins if it gets really hot.
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Alter soidering all the chips, connect pin four ofall the
piggyback chips together. Wire-wrap wire or othes small
gauge solid wire is useful for this step. With wire-wrap wfee it
s possible to use just two or three pieces of wire to connact afl
the chips, daisy-chain style, and still have insulation on tha
wire between each chip. The insulation on this bype of wine
will slide along easily, so vou can strip inch-long sections of
insulation on one long plece of wire. Conmect the fwo rows of
vight chips together as shown, along with a X3-ohm resistor (o
the last chip. The other end of the resistor gets soldered toa
previously unused lerminal on the connector. In the Amiga
schematics it is numbered pin 37 and is the tenth pin from the
back end of the connector, on the top row. Double-check your
work, but don’t put the metal covers back on the board at this
.

The RAM control board must intercept signals between
chips in the Amiga. A total of four circuit board troces must be
cut on the motherboard, Three cuts are on the botbom, so the
motherboard must be removed. After disassembling the
Amiga as described earlier, continue by removing the three
disk drive screws on the bottom and one inside the Amiga.
Disconnect the two disk drive cables from the motherboard,
nisting the direction they are connected (red towards the disk
drive), Remive the two hex-headed screws on the RGE video
connector. Pull the motherboard out of the case and take the
metal shield and cardboard insulator off the bottom of the
board,

Before cutting any traces on the board, look at the inset
box on the parts placement diagram. One of the: wires from the
RAM control board needs to connect fo pin 56 of the Agnus
chip via a soldered hole in the motherboard. As indicated in
the diagram, it is near RAM chip U26 towards the front of the
motherboard, If you are unsure, you may want to use an
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ohmmeter to double-check. This soldered hole is also con-
nected to pin 35 on the Gary chip. Use the chmmeter to check
the connecton from this hole to Gary pin 35.

Locate the Gary chip by the markings on the bonrd. [t has
48 pins. The pins are numbered from the lop, counterclockyise
starting at the notched end. Pin 35 Is on the side towards the
front of the computer. IF i checks oul, And pin 35 on the
bottom of the board. The thin copper trace leading to the pin
must be cul. Use a sharp knife or ravor blade and cut the traoe.
You need remove only enough copper (o break the connection.
Locate the chip U35, It is near the front of the computer clase bo
the motherboard’s RAM chips. It i marked 74F244 and has 20
pins. Do not confuse it with U3, another TEF244 elose by, On
the bottom of the board, cut the traces leading to pins 2 and 4
of L35,

Turn the motherboard right side up and plug the AS01
board into it Note the pin that connects to the resistor you
added to the A501 board. You may remove the board now, On
the motherboard you must cut the trace to that pin. 1t is the
tenth pin from the back of the computer. This completes the
cutting. Except for the wire o the soldered hole, the connec-
tions from the RAM control board to the motherboard are
soldered fo chips on the motherboard. Before soldering on the
wires, He the pins close to the body of the chips with some
solder.

The wires from the RAM control board are long; you may
wish to cut them shorter for neatness. The board is meant to be
located in front of Agnus and held in place with double-sided
foam mounting tape. Five wires connect to U35, two wires to
Gary, one connects to the soldered hole. The other group of six
wires connects o the 68000, This i the largest chip, at the left
edeof the motherboard. It has 64 pins. Five of the wires
conned on the far left side. The wires are in reverse order and
the ribbon cabibe will do a flip. Note that pin 49 should not be
connectedisangthing. After all the connections are made,
double-checkyour wark for solder globs and stray bits of wire,
Your Amiga is ready o test.

Checkout and Reassembly

Before re-assembling the computer, yeu would be wise bo
check that everything works as planned. Set the motherboard
on a non-metal table and attach the two disk drive cables and
one of two screws bo keep the disk drive from flopping
around. Hook up the monitor, mouse, and power supply.
Don’t plug the ASO1 board or kevboard in yet. Tum on the
computer and boot a Workbench disk. The computer should
boot and show 400000 or 20 of RAM. If the computer doesn't
work, chances are good you have connected one or more RAM
control board wires to the wrong place or have a short circuls,
solder bridge, or cut more than four traces. It should be easy to
find the problem.

If the computer works, turn it off and plug the A501 board
in. It is possible lo offset it by one pin, so pay attention. Tum
the computer on and Waorkbench should boot and show about
1400000 free memory. Make sure windows, lcons, and menus
work properly, and turn the computer off and try again just to



make sure. If the computer doesn't work, check your ASD1
board carefully for solder bridges, If the computer works but is
flaky or shows less than the right amount of memary, check
the AS01 board for pins that aren't really soldered. Check the
RAM control board to make sure the chips are in the correct
sockets. You also might have forgotten to put the chips in!

This completes the lesting. You may ré-pssemble the
computer. The metal cover for the AS01 board will need a few
taps with a hammer before re-assembly In order to fit over the
piggyhacked chips. You could leave the cover off, but the
computer will produce more radio inlérference without ik
Make sure the insulating sheet goes on with the bottom cover,
Before shutting the case on the computer, make sure the disk
drive is connected properly and check that the plastic sheet is
in place on the back of the keyboard, and remember o re-plug
the keyboard. After assembling Lhe computer, test it again
before putting your whole system back together again.

How It Works

The circuit on the RAM control board has two main
features, One part tricks the Gary chip and theother part tricks
the Agnus chip. One of the functions of the Garfchip is
decoding RAM addresses. The 74F20 detects wiien RAM is
being addressed in the 512k block just above the normal
expansion block of RAM. When this happens, the Gary dhip is
fooled into thinking that normal expansion RAM is being
addressed. The 74F74 flip flop detects which bank of RAMEs
being addressed and locks the other bank out.

Kickstart 1.2 and 13 automatically check for RAM at these
addresses, so this RAM I8 auto-configuring as FAST RAM. Any
memory that connects (o the AS0] connector shares the same
bus ag CHIF EAM. However, the Amiga only distinguishes
between CHIP RAM and FAST RAM. This type of memory is
somaetimes called SLOW RAM, The only neal way 1o have
FAST RAM is to connect to the processor bus. That is the
connector at the far left edge of
the Amiga, hidden by a small
plastic cover. Memaory connected

‘MM Memory
Management, Inc.

Amiga Service
. Specialists |

Over four years expenience!

Commodore authonzed full service |

center, Low flat rate plus parts.

Complete in-shop inventory.

Memory Management, Inc.
396 Washington Street
Wellesley, MA 02181

(617) 237 6846,

Circle 188 cn Aesder Service card,

During BAM refresh all RAM (chip, expansion, and
piggyback) must be enabled. Thit rest of the circuit takes care
of this. When Agnus asserts pins 20, 56, and 57, both expansion
and piggvback RAM are enabled. There is an unused section of
the 74F244, U35 on the motherboard. It is used to buffer the

ACAS signal to the pigeyback RAM.

Substituting Parts

xmic RAM chips are made by many companies and
have many different part numbers for equivalent parts. The
ones you want sire 256k by 1 bit. The access time should be 150

i

AS01 CARD MODIFICATION DETAIL

there i= really FAST RAM and

can spoed the Amiga up by az

much as 35%. The additional 10th pin Irom and on top

required circuitry is significant, Selgier new AAM chips o top of ol chips except pin 4.
=0 minst manufacturers make S oo Bend pin 4 up 1o atiach wires.

memary exparsions that plug

into the ASY connector,

S
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PARTS PLACEMENT
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*RAST . Agnus pin 56

Connesiion on

nanoseconds or less. Faster will not make your system run
faster, just cost more. These chips are typically called 41156-15,
and any company that sells EAM for [BM-type machines will
be quite familiar with them. The prices are quile competitive,
s0 shop around. If you have o memory board with four 20-pin
RAM chips, you need four T-meg {256k by 4 b each) RAM
chips of the 514255 style.

In order bo prevent Hing errors caused by signal delay in
the added logic, 74F (as in Fast) series chips are specifiéd, They
have a typical propagation delay of 2 nanoseconds. 7415 series
chips have a propagation delay of approximately 10 nantses
onds. Some signals must go through three gates, allowing only
a b nanosecond delay with 74F series, or 30 nanoseconds with
T4L5 series chips.

When you purchase your parts, it ks unlikely that vou will
find all the 74F chips. It is sommetimes bard to find 74F20s Mo
matter, | have substituied all the chips with 7415 series chips
a5 a test and it works. You may substitute 74HCT, 745 and
T4LE for all parts except the 74F3L Don't, however, substitube
a 74532; the lsad on pin 56 of the Agnus chip would be too
high.

This project has been tested on s normal two-Aoppy drive
ASID system with many combinations of parts. [f vou add a
hard drive or expand vour Amiga in other wavs; the extra 24
nanoseconds from using all 74L5 chips might cause your
system to be marginal. This will show up as random Guru
miessages at bootup, You should try fo use as many 74F chips

RAM SANDWICH PCR PATTERN
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a8 possible o prevent this. Don't let this scare vou, |
couldn’t get this circuit not to work. Go by the book
as much as possible and vou'll have no problems.

Parts List

16-256k dynamic ram chips,

150 nanosecond 41256-15 or equivalent

1-74FM hex INVERTER

1-74F08 quad 2 input AND gate

1-74F20 dual 4 input MAND gate

1-74F32 quad 2 input OR gate

1-74F74 dual D FLIP FLOP

5-0.1 microfarad ceramic disc capaciiors

1-33 ohm resistor, 1/8 wall or greater

5-14 pin soldertail chip sockets

1-printed circuit board or 3 inch plece of perf board
T-scrap piece of ribbon cable, & to 8 inches long

Wire-wrap wire or hookup wire
Doible-sided mounting tape

Notes

An etched and drilled printed circuit board s available
from the author for $10 postpaid. Send a check or money order
to Bab Blick, Box 916, Mendocing, CA 95460,

10 sheets of TEC-200 image film for making printed circuit
board transfers with a laser printer or photocopier is available
for $5.95 plus 53 p/h from DC Electronics, Box 3203,
Sopttedale, AZ 85271, (00230070,

Subsgtitute for 74F series chips in this order:
74HCT, 745, 74LS. Exception: do not use 74532 in place of
TUF32,

AS501 cléne memory boards with four 20-pin 1-meg chips
will require fout afithe same generic type of RAM chips
(514256 type) instead of sixteen 41256 RAM chips,

About the Author

Bab Blick is an electronics teacher who also does technical
work for audio and video studios. He plays drums and enjoys
walching tennis, Bob has been building projects for the Amiga
since 1986, He can be reached on MCAB-BBRS (7071 937-X056 o
BOB BLICK and on PLINK as BOFFOPBOB,
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Accessing Anu'%? Intuition Gadgets
from a FORTRAN program

Using Boolean Gadgets

by Joseph R. Pasek

PLINE: OWREZ1
Compuberve: 745551117

Introduction

The implementation of a program on the Amiga can be
done as stmply as the programmer wants — a quick “hack™
where program inputs and outpuls are conveyed by the
Amiga’s CLL This is OVK. whien thae programamer wanis a quick
check or something for his personal use, ©F maybe the
program is just betber suited if used from tHgCLI For those
programming gems, that may mean many things ©% wider
cirche of users. All the obvious indications point 1§ usidy the
Amiga's Graphical User Interface (GUI): it should bé yiedias
fully snd a5 correctly as needed far the application.

The availability of the Amiga’s CLI makes the quick hagk
almost boo easy to accomplizh. But a prece of software that is
destined 1 be used by others and usod often should be
carefully considered asa candidate to incorporate the features
provided by Intuition. The warthwhile Amiga program
written in FORETEAN should be no exception bo this rule. This
brings us to the main topic of this article, interfacing a FOR-
TRAM program b Amiga™s ROM Eernel routines,

The intent of this arficle is several-fold. First, it is to
continue an effort featured in the last issue of the magazine
that shows how (o use praportional gadgets from a program
written in PORTEAN. Here, | will nddress the use of
Intuition’s Boolean gadgets from a program written in FOR-
TRAM. Second, [ will show an alternative way of accessing the
Armiga’s ROM Kernad routines more dicectly than the means
provided by Absoft's amiga( ) routine. In a number of coses
this more direct access enhances the performance of the
FORTRAN-coded application. And third, [ will show some
programming examples done in FORTRAN that may be useful

I programmers in general.

Example Code Descrption:
Jupiter's Moons' Simulator

The vehicle through which 1 will demonstrate access to the
Intuition gadgets is achieved with a moderalely-sized FOR-
TRAN-code example. Actually, after seeing the code, you will
no doubt be quite happy that this magazine comes with a disk.
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This example will provide thie more astronomically-inciined
Amiga-user o reasonably accurate sepresentation of the
Jupiters Galilean moons” motion over the next 28 days or so
days,

The Jupiter's moons’ motion model that is used hene is
taken from Chapher 36 of Jean Meeus' book Astronomical
Formulae for Calculators, 4th Edition, Willmann-Bell Inc., 1988,
The described method permits the calculation, for any given
instant of time, of the posifions of the four great satelfites of
Jupiter with respect to the planet, as seen from the Earth.
Cuating Jean Meeus: “The resulis are good, buft not extremely
aceurnte, and therefore may not be used for accurabe calculs-
tions." A more accurate version of the program s in the works.

The program generates o diagram that is similar to the one
shetwnin the astronomical calendar sections of such magazines
as Sky@nd Telescope, Astronomy, and astronomical almanacs
from variodssources (Figure 1 provides an example of such a
diagrani, The program completes its depiction of the expected
msotion overfhe pext 28 days. The region to the left of the
fsons’ mnhmg;mﬂ'l shows, during the start-up of the
program, four dots representing moons in motion around a
stripped disk that is supposed to represent Jupiter's disk. The
disk shown ks 8 bit larger than the actual perceived disk a4 seen
through a telescope (u picture of the screen generated is
shown in Figure 2),

This program, written in Absodt’s FORTRAN 77, will
show how i access Intultion's Boolean gadgets, based on the
newly defined structures in the Premiere lssue of AC's Tech /
Amiga. In addition, | will describe a machine-language-based
direct interface to the Amiga's ROM Kemnel that is accessible
from the FORTRAN. Also, it is hoped that the code provided

will be & reasonable example of writing & structured program
in FORTRAN.

Tha Jupiter Moons' Simulation
Program Description

The program is divided into a maln program and a
number of subroutines and functions. The main program
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IMeGraphS is the main point of control of the processing. Program [MoGraphsS is also A
where most of the graphical interface is defined and generated, and from where the user " i;ﬁ
input is interpreted. Subroutine Makepics{ ) is also used to generate the pictures of 18 ‘;'
Jupiter and the various positions of the moon for a given date, L] ; E

All graphics generated by the program are done entirely by the main program and {." 15
the subroutine Makepics{ J. Figure 2 describes the main features of the interface gener- 1 o
ated by this program. P f |' ]'

The subrouting or functions called can be divided into four categories: t
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* Direct and Indirect Interface to Amiga’s System Houlines e n'a !

* Astronomical Application Routines - (1

» Application-Orisnted Routines I"ll‘

» Language System Provided Routines 118 u‘{ :
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In the first category, Systemn Interfacing Routines are all those routifeadhal allow the !E:..h
FORTRAN program to access the Amiga’s 05 and GUL This includes the méiis pro- e g
vided by Absoft, the amiga( ) routine. The amiga( ) routine can be used as edtier 35 a Wi I; i
subroutine or a function. Its wse i= as follows: ooy ﬂﬂ
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The other system interfacing routines that more directly access the ROM Kemel are o I ‘\
written in MBS00D assembly langauge. Some of the routines produced in an ongoing i |8
effort to implement for FORTRAN programmers a more direct access to the Amiga will ! I"
be described later. The wse of these routines serves a couple of purposes. The first is ne ‘|
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pecess (o the Amiga’s sysem routines with S\lot less overhoad,
and, friom an esthétic point of vew, the ability T eventually
produce code with & less dubiered appearancethal sometimes
can result by repeated use of the amigal ) routine,

Some Jupiter Moons' Simulation Program Details
FORTRAN is a high-level applications programming
langumge. Itis Pm.:ribh:. owever, (o write FORTRAMN code Haat
is capable of interfacing to the various system functions of the

Amiga and in some ways assume the role of a system language

like C-lamgguage, For those who are famillar with the preceding
article in this series, i should be elear that FORTRAN 77
language is capable of performing some of the system-level
functions that maost of us have seen wiitten in C-languasne.

In this section | will spend some time o discribe some of
the high-luvel features of this program. Starting at the begin-
ning of the [MoGraphS. for code we see the following lne:

Thils command instructs the comvpiker o make sune that all
variables used are data typed. To gain access to the Amiga’s
routines files containing relevant information about the
aystems C-siructures, look o constant and routines in U
ineclude files. Thie references to the include fles in this
example's code ane:

insiude spmpl
Lns luskbe gt

L Lk Lit

The system data structures defined in the include files are
treated as “templates” — they ane used 1o set up & requined
structure. After the structure is defined, the contents of the
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The Jupiters Moons’
Sirmulation Program

iz e
Poaition
orver 20
day period  ynplates” arrays are copied fo another
byl array. The include files “templates”
arrays are thus wsed again and again.

Since a copy must be made of all
the structures initialized by the examplhe
sofbware. a large number of byte (or
integer®l) armays ane defined. Two
integer*2 arravs ane defined; they will
hold gadget button background
(ButionBack((x250)) and a representation
of the disk of Jupiter (ImageArmay(0:51)).

1t was decided that information concerning the “Time
Zone” of the user should be passed as arguments bo the
executable version of the program. This is schieved by using
Absoft's args( | routine. The args(cmdline) routine passes to
thi program user's argumenis entered at the CLL The
subroutine’s argument cmdline, a character string, contains the
arguments the user has entered from the CLL In a more
sophisticated application, more code is required to provide
beller extraction of the contents of cmdline than was provided
kg

;'I'E.].mph button background {(ButtanBack) is defined with
data t&pravide a two-color simple button background for the
gadgets This array will be Inter aitached to an Amigs Image
structure. The limage structure will be later attached o thres
separate Gadget®trogtures — one for each gadget.

The progrimgains access to the system’s Graphics and
Intuition librares by calling GixBase and IntuitionBase using
the funchion amigaf |

Acress o the systems Topaz BOM-bazed font is achbeved
by setting up a Text_Attr structure which is in tumn used by
DpenFontf | to open the font. The next part of the code sets up
the Mewboreen structure.

The NewScreen structure is defined in order to instruct
Imbuition fo provide this applicaton with a 640 x 408, hi-
resolution interlaced scroin, To this screen is attached the
Text_attr structure for the Topaz font. Also, the screen title
definied by the siring variable s_title is attached to the
MewScreen structure. The function loo ) is used 1o refurn the
address of a vanable that is given as its argument. The
MewSereen structure 18 then wsed by the OpenScreen )
roubine. If this eall is successful, the syslem retums a poinber io
the Sereen struchurg,

Early in this description, two arrays that contained the
gadpets background and an image of Juplier's disk were




defined. The contents of these arrays may not be accessible to
graphics chip, thus the program must get the information in
these arrays imto CHIF RAM, Thus the need for the process
deseribed in the next paragraph.

Alloention for CHIP RAM is mode in order to siore the
image data for the gadgets and Jupiter's disk model. A call i
made to Allocdemi | for each image array, providing the size
nevdid and making the provision that it be from CHIF RAM.
Albochlemi ) for each call rebums an address, if succesaful, boa
region in the CHIP RAM that has been allocated to these
image-defining armys. The image data is then written to the
allocated CHIPF RAM. Woed{ ), a FORTRAN provided func-
ton, permils the program o read and wrile bwo byle chunks of
memory at a time. The FORTREAMN system also provides byte{ )
and longt § functions to allow the programmer (o directly read
and write memaory location in one-byte and four-byte chunks.

A good portion of the code from this point on is spent on
setting up the necessary Image, Gadgel, Border, and InhuiTest
structures for graphic ihems that will appear.in the window. A
familiarity with Amiga's C structures as defined in the
Amiga's ROM Kernel Reference Manual is all thiat is needed o
understand what is shown in the code.

The MewWindow structure is next defined Forthiss
application and ance defined is used by the OpenWindaw()
routine to open the window. If successful, a pointer to the_
newly-defined window structure is passed back 1o the calling,
program,

The routines date] ) and tivi] ) are called o get the
current dabe and the Hme in seconds from midnight as defined
by ihe system’s clock. This timve is the staching poinkof the
calculation of Jupiter’s moons' positions. The current date as
provided by the Amiga's svstem clock requines the users o
provide their ime_zone a8 an angument bo this program’s
ewecutable form; 1.e., jupmoons
Hme_zome = 8, for Macific

Thie SetFont] ) routine i wsed b assign the font fo this
appiications window’s RastPort, SetRGB( ) is called to re-
define the contents of the screen's color registers 0 and 2,
SetDrMdi ) is then used bo set the drawing mode for the
window, in this case “JAM1". The variable “string™ is assigned
the character string thal makes up the Gide.

An example of an application-oriented routine is the
FORTRAN subroutine called bwritel ). Subroutine bwrite] ) is
a specialized routine that is capable of generating either &
“balloon,” “outline,” or two-color font effect for a given font.
The putline of the font would be in one color and the main
body in another. Use of the shift argument could give a balloon
offect. [t is not very sophisticaled but does-a nice job, The
bwribie] ) code b5 nonw given o review!
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brtwegertid shift, cslorbeck, colorfinet, aliac; ylor;
=K Ws M Ll
(LR Bl
T = ylec
2= lan|trinivcringl)
PR Al |Losg{part colermecki
gH--nl!:. ahitsd
o = =aklis, shiTTD

I.'rlll:rrﬁ' | Lemyipart), m=l, =4l
:i.tl:‘ nit ) Lt B EEL AR N AR AL
ke
abzias
mb] Brrifemdlongiparti olarfrost
eall THava (2o ipeeTh, wlegy vEoc)
BT Tuict {1 P | iR 8] =
g3 - '
el

Standard Time zone. Flgure Three o abled
The next section of code
generabes the graphic the user program JHoGrophS Clupiter Moon Graphics version 59
willl see, Most of the window's
graphics are generated “on-the- | l |
fly.” The main title — “Juptter’s a5
Moans’ Motion Simulatos” is R Onenges 3 B 5
done wsing 25-paint Times font UTtoETE > Openlllind > SotAPent 3 graphwritec >
that is normally found on the Bl Clossfontc 2 . PectFilic 2 Application Oriented
oxtras disk and should beinthe (lometoraanc 3. sofobrs > A
user's fonts directory. The Times Fuelyy SetFontc D >
fonts is o disk-based font and the Vines SetDrtac > DAL=t )
system’s OpenDiiskFont( } is LlossFontC. > Ot 1>
needed bo access it, The 2 kai't }}
OrpenlHakFonl] ) 5 accessed Al »
“’m,!‘ﬁw Absofts amigat] Inter-face to Amiga's System
rouskine. Fou't ines
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integer RectFill
parameter (HectFill = z'0007F233")

This fleid descibes EOM
ArguerieEn J_

Kernel routin
S8 UaNCE.

This fleld points to the
lihrary routine, in this
CasE # llbrn i=

the graphica lbrary

This MNeld provides the
offest from llbrary basse
to routine,

The font Is remaved from the window by calling
CloseFont] } and then removed from the system font list by
calling RemFonti ). —

The font assoclated with the window Eagaln changed,
this time to 15 pt. Times. More text hgﬂmﬁ,ﬁ?{h! text
generated is accompanied by a shadow effect. Tlhbl‘i‘gl is
generated using another FORTRAN-based routine =

graphwrite] ), Since graphwrite( ) & a celatively ﬂmm
il too will be shown here lar the reader's pevbew:

Fubtuullis grapherlie (pocl, ibrloy, mlugs yloo,
bl iy oalertedl, colarlramn

* This foutlhe geseiaten i Bliicaoe=] Lie offect Lan @
= given fort.
= pair = i ndoeE FEFTPElnT
* gtring = cherncinr stiins contalning the taxt to be dlspinped
L glor, plor = wikdow co=rdlbatas aSoie thE Saxd
wlll ke plass (ULICH
® phiit = lemguh of shadaow
= colechach = pumber nf colop res, Chat Ly usad far
- EhE: B Mrhind
" gzlceiroai = oholos reg, ne=tar that i3 uwasd Eog
ihn fdnt .

rthpllcdlE hogs

Inolwds siEe.ing
Lnelice graph.ipe
fnciiics InEwltlag

charsctar* (*] string
Integwe 4 dhife; colorbmel; celarfronk,; mide, UL
L} Ty THe Teg &

on = mlng
Fif = jploe

= lemitrimdacringii
oall Sarifun [ Doty st culafinasi)
3 (1 = shllE,1,=1]
cali FMowe (loogiporci, mx=1; yy=Li)
emll Tex:c [iongiparih.srelngnl
L dhi-= i
call GetAPen tlengpipsre)yoolocfemnt)
sabl PMova ilgngipart), sizos yloo)
oall Terr |lEsgipeeil  eveics, Bl

FeLaEn
@i

BO  AC'STECH

Figure Threa
Absoft's Encoding
scheme

for armiga ¢ 3

argrments.

Examining the [MolraphS routine, the reader can ses that
repested wie of the above subroutine s done (o set text down
an the screm,

The user should have noted that some additional routines
Im some cases huve names that ane identical to ROM Eemel
routines, These assembly langunge based routines are wsed fo
directly call the ROM Kemnal routines. Mowved ), Drawf( ),
RectFilli ), SetAPen| ), DrawEllipse( ) are comparable to the
Amiga's Graphics library routines. The argument lis? for Hhese
FORTRAN interface routines are identical to the similarly
named versions described in the ROM Kermel Reference
Manual,

After generating some more bext on the screen, the
variable ime_sinee_midnight, which stores the time in unibs of
seconds, 8 changed to units of hours. The correction for
epheremis Hme is done using the year value (Subroutine
LITtaET{ jj. Combining the day, with ET corrected time, and

Time_Zone yields the corrected day (rday). Julian day (JD)
humber i3 generaled from the date and time (subroutine
s
“Wagiables are initialized. The range of days (JD_begin and
1D_endjthatthe moons will be plotted aver is also determined.
Again, nﬂ_ttijlai__y!mn! in terma of the Julian Day number.
Grdphim‘d"rpﬁ:w* mation as viewed from a gimu-
lated telescopicyie the moticn of the moons as viewed
from below the m@on's arbital plane (viewing the moons’
motion from over Jupiter’s south pole). This bit of processing is
accomplished with the FORTRAN's while-repeat loop.

The while-repeat loop s used to comtrol the initial
graphics animation, The iime-increments between each frame
drawn is set to one hour, The subroutine [Moons( ) provides
positions of Jupiter's moons for a given time — time again is in
terms of the Julian Day number.

Let's éxamine some of the other compaonents of the while-
repeat loops, As the moons' trajectories are plotted, the
corresponding date and 0 hour line is generated. The subrou-
tine Dl ALL ) is used to comeert the JD number to o ealendar
date. The four meons' positions (X, Y, Z) are plotted using the
appropriate color, set by calling SetAPen( ) and drawing
segmenits of the teajectories using repeated calls to Move{ ) and
D ),



In the area io the left of the moons’ trajectories, plots of the
moons’ positions ane shown as viewed from above the planet's
south pole (upper) and as viewed through a lelecope at low
power {lower). The planet™s dizk % re-drawn each time using
the routing Drawlmage] | The moons are depicted as color-
codied 2 x 2 reclangles and are drown and undrawn using ths
RectFill{ ) routine. This is how the initial display of the
program s generated,

After completion of Jupiter moons’ 28-day trajectory plot,
the window gadgets defined earlier are added to the window
with a call io the function AddGLisH ). To activate the added
gadget in the window, one performs a call to the system
routine RefreshGadgets(). Four gadgets should be displayed:
"Rewind,” "Stop,” “Stard,” and “Quit” Except for the “Stop™
gadget, all of the new gadgets are active. The Stop gadget is
ghosted and inactive. This is achieved by calling the system
routine OffGadget ). Another defined gadget coincides with
the area of the moons trajectory plots.

The do-while loop that lollows contains all of the interface
code to the user's gadget selections. Since théwindow has a
close gadget - class = CLOSEWINDOW, a el,{::.'l:“ﬂm in
indicative that the user desires to close it all dmrn_.ﬁnmaﬁ-e
with a message class corresponding fo EAI]GETWWT:{ starks
thie processing bo identify the selected gadgel by ménns ofits
assigned Gadget!D.

Far inatance, the large gadget matmupunﬂsmmﬁni_
the area of the moons' trajectory plot, if selected, generates a
GadgetlD = 1. If this gadget i= selected, the mouse position
{rve,miy) 15 extrached from the window strocture, From the
“my" component of the mouse-pointer position, the date and
time are computed. A call to MakelMics{ ) is done to update thi
moan positions in the left two displays. The “Stop,” “Rewind,”
and “Start” gadget appearance are now adjusted accordingly
— “Rewind” and “Start™ are active and “Rewind"” & inactive.
This is signified by the gadgels’ ghosted appearance.

The “Rewind” gadget has a GadgetlD = 2. If the “Rewind"
gadget is selected, the current Julinn Day number is initialized
to 0 hour UT for that day. Each additional click on this gadget
backs up the JD number by 24 hours. The MakePics] ) routine
is called again fo modify the views in the keft baro windows.

If the “Start” gadget (GadgetiD = 4) is selected, a sequence
af images is generated o show the moons' positions for a 24
hour pericd. Each image s formed at 0.1 hour intervals —a
total of 240 images. Thus we have an antmation of the moons,
During the period of this animation, the “Hewind* and “Start”
are inactive (gadgets are ghosted) and the “Stop” gadget is
made active

If the "Stop™ gadget (GadgetlD = 3) is selected, the
animation is stopped. The “Start” and "Rewind” gadgets are
again made active and the *Stop” gadget is made inactive.

If the user does not elect to select the “Stop™ padget during
the animation and allows it to finish, the control gadgets are
again made active and inactive as needed. A code segment
from the example shows a little of what iz being done here:

Eles 10 | Gedget]D = 4 | Ehen |Qes selectesd Steck gedgetT
eall oedadger | leciSadgee_Breps, Windse, 0)

2all OffGadget | Lasifadget_Revisd], Window, O}

call GffGadget | JociGadget Start|, Wisdow, 2)

! whow noeny pestltlens crer 24 Bour paclsd stistisg within
I date resalved from trifecteey plot, Tise sewp = 8.0 hes,

do | 4 o= 5, 300
a1l Makeflss {port, ImagalFer, 28, H. T, @, OldEK;
-+ DGy, GldLiEi
Seynage ~ FatHeg |loag (Misdow+ed DrerFarti|
ILE | medgags < 0 ] than | Uesr bhen eelected s gudgat
call Dnlsdger [l |Cadget Reuisd|, Window, D)
call Orisdget [lociGadget Scarc), Mladsw, D)
a1 Cifusdget |lociGadget_Brep), Mindew, i
shiaan = Loogiresssge=in Clawe)
eode = wied (sunkige ¢ i Code)
Gadgefre = long isesaags + 15 DAddsasil
asdgetiD = vord (GadgePtr + 193
eill Raplyfig |caannge)
if [oisas = GADCETOOMS) vhan | Dsae hit STOF gedget?
if | GadgebID = 3 ) salk [ 0 & eall de=léop
endi B
wadif
40 = J0 & 5. 00416687 | Increeest by an 1710 af bour
wdds
> ekl OnGadaet | 1#|Hﬂulnﬂhl1‘dhklnﬂﬂ!, 0f ! Enakle and
y Eall Cndaipet | lociCadget dzask).disdow, 07 | disable
mall QffGadget [ LociQadpet Elop) Wirdewr, 0] | gadgats wendif

1 e Quit” or "CloseWindow” gadgets Is selected, the
d&ﬂm is exited by toggling the logical variable
“Waiton® from TRUE. to .FALSE.. The calls to CloseWindowy )
and CloseScogen Joclose the window and screen respectively.
Cails to the FreéMem( ) routine returns the earlier allocated
memary back to the system. The fonts are removed from the
system font list using a call 1o the RemFont] ) routines. This
concludes the description of the main program.

A Modified Inferface to the
Amiga ROM Kemel routines

As aliuded to earfier and as the reader should have
observed while looking at the example code, sorme of the calls
bo the: system routines come in one of two ways —the more
direct mrans, call Draw(part, x, ¥) or the indirect way, call
amigal Draw, port, x, y L. The amiga( ) routine was provided
by the maler of this FORTRAN compller — Absoft,

Violume 1, Mumbaer 2 al



The amiga{ ) renzting is a really nice bit of coding —
machine coding, that is. The routine essentially takes care of
interfacing the FORTRAN to the Amiga’s ROM Kernel. The
Absoft include-files provides descriptions of structures and
systern conatants, and takes ROM Kernel routine names and
assigns each one with a unique number. Each include-files
contains something lile the following list

{ntager CBump
Lnzeqer IRLTY Lew
Innagae Barlizpd
inzagar Satifan
inceger GetAben
integar Polyioew
Intager Flaog
Lntegar Weltallunl
integer ReadPlusl
inkeger NHlEPatiern
inceger Neseiill

rpaTsssTar [(CHump sg® O0O03I3DY )
rparamerer (Isiciley =e? GOO0R2ICT |
rpacamelinr | SalbDebd - 0E21 5230 §
rparametar | SatBian =" GOZ1FEIR b
rpAramster Syt AFen =x¥ BOZ1 5333 )
iparanster (FolyPosw =3 22152387
fparametas [(Flood =3 BEJSS1YTY)
ipaEnmstet (Reloeflas] =2 D4ELSZIE"Y)
rpacareter |Fosdfivalenf 045103387 )
rparanater (BltPattarn =" SOOSF2H 1)
rparaseter (estfill =g SB0TTIA1%)

Let's examine a single Hoe from this list. On the beft side of
thir liat, we see variable names data byped as inlegers | 32 bit ),
To the right of each lyped variable appears aparameter
statement in which the typed variable to i immediate left is
defined with some hexidecimal number,

The listed variable name corresponds to the naitie of a
ROM Kernel routine. The value assigned to it by ﬂﬁ_iﬂﬁmﬂn’
stabement s an encoding of everything that is needed hfﬂj

amigal ) routine in order for it to interface correctly with ROM

Kernel routine (3ee Figure 3 for a closer look at the meaning of

the numbers assigred by the parameler statement).

Each time n ROM Kernel routine is called using the amipa(
j routine, & signdficant number of operations Is required before
the actunl amigai ) routine i ealled. This approach is a
reasonable one if the call 1s made infrequently, such as o
OpenSereeny ), Often, the need is for calling a ROM Kernel
rooutine repeatedly at a high rate, say while performing certain
graphic functions. In the example discussed above, calls to the
ROM Kemnel graphic routines RectFill{ ) and Drawlmage( ) are
made very often in some parts of the main program and again
in the MakePicl | subrouting, In these cases a more direct
approach using FORTRAN's capability to access machine
language subroutines and funchons i betber,

In the example, a numbser of RO Kernel routines wers
called In the more direct manner, However, few of the calls
were accomplished using Absoft's amiga( } routine.

S0 just what do these nifty, more divect calls procedure
iook lika?” you ask. Well, here are some examples (more are
jocated in the file F77Interface.asm), The first example shows
fhir RectFilll § routine which interfaces to the similarly named
ROM Kernel Routine,

B2 AC's TECH

* PORTRAN dslling segoecce

" gall PestFL1L (ep. x- ¥ wodze, yolzw)

* gneerbly Ianguage sourse fop o FONTRAN sallable toutins
" that calle tha Anlgs® s graphle BeocPILlYD | rovcles

ARotFL1L aqu -J104

ReccFLlLlis movan.] ab-ad/af,;=1aTh

movas, L 418l ;ab

maven. ] JinT),ad r Lowd 8P pointer
mgvan.l I3 (aT) ;& ; = poaltion la RastBore
- PR TR

Boves.l A¥aTh, el ¢ v popltion 1a BastPort
e, Ll dl
movaa.l 24 jaT,al ¢
movesl fali,d3
mowes. ] d0inT], &1 2 y LEBC
Eoye, 1 (el il

move. L fadl,al

i LRSC

dar _RectFLll ladl

mEva. L (&T) s alad  ad
1]
#nel

Rectfill( ) is o graphic library routine. Absoft’s FOR-
TRANTT when-if calls a subroutine first, puts the program
counter on the stack followed by the first argument — in this
case the rp (RastPort) — then followed by the coordinate pairs
of the Upper Left Hand Corner and Lower Right Hand Commer
of the rectangle object desired. When the RectlHil{ ) routine is
finally entered, some of the registers used by this routine are
also placed on the stack. The next instruction sets up register
ab with the appropriate library base address. The remaining
slepsacoess the contents of the stack to get the addresses of the
va Hﬂnmmpmedl}mughlheulﬂnguqummm
Inﬂﬁuﬁ-#’&tﬂ! addresses are accessed and the contents are
transfered to the appropriste register as required. Once the last
step is finishied, call to the ROM Kernel routine is done.
B:hmhmhmﬁuﬁﬂmmﬂ:mﬂmmnmﬂﬂemg&ﬂﬂ
being saved on thegtack are restored,

Another example shows the assembly language version of
the routine used to direct access the ROM Kernal's
Drawlmage{ ) routine.

* POETRAN salllsg Meguisse
# gall Dravinapeicpy, ldage, LefeOffans

L]

TapDffsath

» saasebly languige dource fos 4 FORTEAR callable routine
*that calls che Amlpa®s Intolelaa's Diawlmioe foutline
.

Erawimage equ =114
Drawlssge: savan. ] al=a3 af, = {a7)

SovEd, | Sjad), a8 ¢ Eat ap baes for Intaiciom Libeeey
movan.l JE(aTI el ; Lasd AP palster



sovib.] 37070 ,83 F lodd pointer te Tnags streotars
poves.t 20187 :al 1 load Lefodd fant

movw. L fall,dd

served, ) D IATh al ¢ Ysad Topdd faet

waye.l (mll,ds

=crifmw s | (w3l Ak

wove. 1 (aldl,nd

jat DOrawlmags (d6]
pores. l (a4, ab=a)/ai
FLa

e

This routine is & member of the Intuition library, The
procedure is the sarme. Save the contents of some of the
regisbers on the stack, set register o to the intulbion library
base, access the stack (see Figure 4j and get what is stored
there — addresses. The contents of these addresses are
extracted. Once completed, the intuition library’s Draw mage(
j is called; upon retum, the old register values are restored off
thie stsck.

Additional examples of assembly-language-based routines
that allow a FORTRAN program to acoess fhe Amiga ROM
Kemel are located in the files Fi7Interface.asm on this
magazine’s accompanying disk, If you study the Sourcecode,
you will note that some of the routine names do not mateh)
ROM Eernel routine names. An example of this is the routing
SeToBk.asm , which ks the direct access to the ROM Kemels'
ScreenToBack( ). The Absoft linker only looks at the first six
characters of routine names: Care must be faken in assigning
names that are unique in the first six chamchers. For instancs,
another routine in the Intuition library is ScreenToFront] .
Maybe Absoft in the next upgrade release will allow the linker
o accommodate more characters in the program’s name,

Conclusions - The Big Wrap-Up

As in the previous article, [ have sttempted through
example o show the Amiga FORTRAMN programmer how o
interface to the Amiga Intuition’s Boolean Gadgets. [ showed
how o control the program’s processing in response o gadgel.
Again, the programmer must make sure he has the modified
exec and intuition include files found on accompanying disk in
order to have the gadget structures and defines needed to use
[ntuition gadgets,

In the next article in this serbes, § will address lhe use of

string gadpets.
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Toolbox—

Amiga Programming Solutions

An Infroduction to 3-D Programming

by Patrick Quaid

Ralsin Debi

Suppose you're writing a program that, say, organizes your
soupcans. You've got your Intudtion interface, your file requesters,
your ARexs commands, bul what you don’t have is 2 routine to
alphabetically sort the cans. So what do you do, sit down and
write one from seraich? You could —it's not all that hard. Forall
[ know, you might wrile the greatest sorf algorithm koown o
mankind. On the other hand, hundreds of programmers have
speni decades developing and refining sort routiniesto the point
that any further improvement, while possible, i.l'bh:ud:y mﬂelr.
Put more positively, your efforts would be more profitably&pént
directed toward other areas of your program.

This idea is often summarized by the aphorism “Why res
iveent the wheel™ The answer, of course, Is that if no one had
doni so, they'd still be made of stone. So although you are
unlikely fo come up with a better sort routine, other algorithms
are much closer to the stone wheel stage, and, of course, the
miajority fall somewhere in bebwoeen,

The point of all this is that you should spend your time
creating new stuff, rather than recreating old stuff. Fine, but in
order bodo that you niced o know the obd stuff, Well, that's where
this column comes in. In each isaue, we'll go over a different area
of programming, looking at some existing solutions and discuss-
i their pros and cons. In this first column, for example, we take
alookat 3-Ddrawing techniques. Laterwe'll goover multitasking
— how to do it, when to do it, what to wear. We'll investigate
random numbers and graph traversals, and maybe even discuss
somi of those finely-tuned sort routines.

Since few problems have one “best™ solution, we'll normally
ook at several different approaches. Each algorithm will be
{llustrated by a complete, working example program. These
gxamples will be written specifically for the Amiga, but in many
cases the underlying ideas apply to computers in general. The
programs will be written in C, Modula-2, Assembly, ARexx —
whatever language best suits the job at hand.

ag ACSTECH

The goal of the examples, and the column as 3 whole, s o
give you ideas, algorithms, and even complete subroutines that
you can inclede in your code. I hope they'll provide a map
through the known, so you can begtn blazing trails through the
unknown,

Perspective and Depth

The world of computer graphics ranges from simple wire-
frame outlines to full photo-realistic rendering. This article will
cover the entire spectrum in excruciating detail. Hey — just
kidding — but we will introduce the wire-frame part, and later
we'll expand to a flexible, filled-surface drawing system.

But first some fundamentals. The equations governing per-
spective graphics are easily derived from high school geometry
and a'passing familinrity with photography. Take a look at the
“pinhale camera ™ model shown in Figure 1. You can see that we
have an object to Jook at (a palm tree, in this case), the camena’s
pinhole or fogdl point (labelled F), and the two dimensional
imigge, which in gur case will be the screen. Friendly litthe photons
shoot from the top@f the tree, through the pinhole, to leave theis
miarks on the bottom of the screen,

The image on the screen mds up upside down, but that's no
big deal — we could, after all, just define our objects backward.
Instead we'll get rid of the problem by Ripping the screen to the
same side of F as the object, as shown in Figure 2. This setup mare
clearly shows the derivations of the equations we'll need.

That queasy feeling in your stomach signals grometry, dead
ahead. First of all, let’s define what we want out of all this, 1o wit:
givena point I"specified by the 3-D coordinates (x, v, 2], where on
the screen show we draw its image P*? Consider the right triangle
formed by the points F, A, and P. Done? OK, now look at the
trisngle formed by the points F, C, and P'. Prove that these
trigngles are similar (answer: they look a bot alike. QED). Since
they are in fact similar, the ratio of y* to v is the same as that of d
toz. Algebraically that looks like ' /'y = d /2, which when solved



for ¥ becomes: ¥ = yd /e, We're not quite dane; because we
actually wanted the position of [*. To get that, we take what we
just got and add it to the y component of C, the center point of the
screen. You can relax — the derivations are over for now,

If you tilt your head to the side and read the previous
paragraph again, you'll see that you can uul:iwurm:qu:l‘hnm
to figure out the x component of . Thus for any peint in space,
he associated screen position Is glven as follows:

fut eyt = (Cmo» mdla, Cy » gl

The constant d in this equation defines the distance betwean
the focal paint F and the screen. In Figure 2 you can see that the
anghe v, the field of view, can be defined in terms of d, and vice
versa, Small values for d result in fish-bowl effects, like a wide-
anglecameralens, while largervalues tend to fatien outdistances
like a telephoto lens.

Since siraight lines in space become stralght lines an the
screen, perspective drawing reduces to converting 3-D points in
space 10 -0 soreen coordinates, then drawing lines betwieen all
the endpaints. [t's all so incredibly simple.

Well, maybe not. For one thing, we have o be sure z doesn’t
siray too close bo zero or the ' and y° values will bow up, When
13 negative, we have another embarrassing problem: the points
still show up on the screen, turmed inside oul Thar's all easy
enough to handle, 1 guess. The real problem ks the load of
limitabons this scheme imposes — il makes vou skick your
camera ona tripod and won't et you move it But we're dynamic,
"#'s sort of people; =0 we don’t like limitations. ¥e want o be
able to mowve the camera arywhere, point i at anything, and it
ik bo any fashionable angle. We want toset the focal length of lens,
and we want to lake pictures of gorgeous babes. I can handle all
but one of those — if you can help on the other, ket me know. In
any case, we won 't sddress these issues uniil next e,

For this column we'll work within our limits to develop a
very simple set of graphic display routines. We'll open a window,
define some default values, and draw... what? Well, to add some
measure of flexibility to this first program, we'll read an object
definithon from a text file. Let's take a deeper look at it.

First of all, why a text fle? It's going 1o be much bigger and
slovwer than an equivalent binary file, but it has two Important
advantages. For one thing, it's casy to see what's going on, which
is the point of this article after all, and for another you won 't need
a special program just to create the data file. If we were going to
develop a commercial program, we would of course invent our
own proprictary, encoded, impossible-to-modify file format in
order 1o feel like professionals.

Exaimple object descriptions are offered in Listing #2 (en-
titled “Two Baxes”) and Listing #3 ("Self Portrait”). The first line
is & comsinnt® affeet, which will be added o each of the poinis in
the object. This allowa us to define data points around the origin,
which [ find easisgi/then push them all far enough away to see.

-

FAgure Two  The Model Used fo Dafve Our BEquations
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Listing Twe

200

B0
) 16
0 108 <36 =100 =108 -104
110 100 -20 100 =108 -169
120 0 =10 100 100 =1Ca
=100 100 =100
5 100 -30
=10 100 =0 -100 -108 104
=20 30 =10 1) -100 100
100 100 L4
M M -3 =160 108 10O
M 3 -&d
M M -3 =400 =400 =100
W 30 =30 -200 -400 -100
=300 =200 =100
10 =40 =10 =400, =200 =190
35 =50 =20
75 =580 =30 =400 =400 100
M -3 -10 =300 =400 100
| =200 =340 10
B0 =100 a =400 =300 100
20 =100 a
=30 =50 a 24
=30 150 a
20 X a 0 I
80 300 a 1 2
136 150 a .
13 =80 (6] 30
18 i 5 |
T
&1 e T |
13 | T 4
34 o 4
45 1 5
P B
| &7 3 9
78
78 BE O
5 i
10 11 15 11
1113 11 &
1 13
17 13
14 15 13 14
1% 1€ 14 I5
1z 11 15 12
17 18
1& 15 L
1% 20 3 15
20 21 15 14
2% 14 11 15

Wacould equivalontly add the offset o sach individual point, but
keeping it separate makes iteasy tochange. The second line holds
the total numberof data points. Following that are the data points
themselves, one to a line, specified as the triple x, v, and 2. After
all that, we get the total number of lines that we will define. The

B0 ACS TECH

rest of the file consists of these line definitions, each of which
refers o its endpaoints using the order in which the points were
read (e.g., the first data point is point 0). Why define the lines
separately? It's not teeribly important in this example, but in
future articles each data point will typically participate in several
lines, 50 using this method cuts down on the number of points we
need to caloulate.

We read these values into a few arrays, which for now pre of
fixed size. Then we convert the 3-D paints to 2-D screen positions,
all atonce, and use those values along with the connectivity array
to draw a bunch of lines on the screen. To flaunt our mastery of
special effects, we'll simulate actual motion by erasing the image
and redrawing it slightly farther away. You won't believe your
eyes, To keep the image from flickering too badly, I've used a
naive miethod of double-buffering. It simply uses bwo screens,
drawing on the hidden one, then Ripping it bo the front. Mot user-
friendly, but effective.

The program itself is written in C, and compiles with DICE
or Sozobon C, You con get by without the standard Amiga
include files if you define New Window and NewScreen directly,
but in the future we will increasingly rely on the includes and the
standard library, so it would be a good idea to send away for
them. In addition to the C headers you get assembly Includes,
documentation for the library funchions, and all sorts of other fun
stuff. To getall this, send $20 to CATS {Commodaore Application
and Technical Support) and ask for the AmigaDOS 1.3 Native
Dévelopers Update (at this writing, the AmigaDOS 2.0 update is
nat yet avadlable). The address for CATS is:

CATS
1200 '-"-'ﬂnbn"lf_l_ﬂvu
West Cheslar, FAn 19380

The system we've created this ime works fine, and if you can
arrange your data points fo suit this method, you're all set.
Nonetheless, it certainly has its problems. For one thing, we use
normial integers to specify points, This leaves us open fo round-
off errors, $0 we'ne going to need 1o use fractional numbers
somehow, Plus we have the constraings of the model to deal with:
the camera is always fived at the origin, pointing along the
positive z axis. The positive y axis always points up, Next time
around, we'll overcome all of these problems. Heck, we'll invent
extra problems, just o overcome them. The price, as usual, willbe
additional calculations.



Listing One

lfl
I
This program teads an chject specifled Ln
Fedipsnalonal coordinetas and displays Lt
iabng pecapectlve pandaricg.
Daage: 34 InpurFils

&

Fipelivde <atdio. b=
Hioelisds “intultdeh/intulelion B

f* Magbms neder of date PoAnTE we oan Femi,
% Wa'll sleo asa this toe deatermins the nan
i pusher of lins asgnenta, Which we'll sat
f= aebisrarily &t PEANPOTITESZ

W fina WAXPDINTI 20

F* This la tha distanse betwesn tha focal

f= paine and the seresn. & ssell vale§ Ruese
i+ preates Plsk-bowl plotures, Larger vadiows
f*= mirimise the effects of parspective,

f* Dpe a power of twe herce if possible - thas
™ way the corpller willl convert the

f* miltiplication balaw €2 4 smch faster shifk

bialirs [IETRNCE 12

f* Dafine constants for ot screan slas. I8 you
fu wat PANE 2o 640 ar MAXY to 400, the acowen

f* pursmatieally ba spened i HIMES and LACE

f* modes (see Opanlisplay )]

HiaClre MANY 329
tosTine MAKY 00
rafine WALFE oo 21
fdefinm ILRLTY 2y S 3

% 30 FPalne : Ope paint feom Ehe Lnput fils,

typedal struot |
diang K, T, &y
| Foint_3y

f* ED Polnt @ Tha scresn lmags of a 380 Foint
typadal stouct |
lang ¥,¥:
| Pedne 20;
f* LineBeq | Onm Line segment from input fils
typedaf stoust |

Lasg st mrs , dansd |
| LimeSagi

f* The libraries we' Ll nesd:

=
=
=
=

'
2
=
L
¥

e
=)
"
Ll

LF )

wioid *IntaivionBases = O,

"R mBaae = 0J

#* Ta gt rid of flicksr, wa’ll actually open teo =/

Fo sprgens, then flip baok and forth te simalsts
#* gouble baffering. This L8 sn sesy, but wasc=
#* unfubasdly maghod. To sss why, tcy dolng
F* mnyehlong slss whils this damc is sunmicg.
sEcuEt Windss *windowl = @,
rpipdowd = 0,
= oy L e
Hezbiet Hepmsn *setesnl = 0,
fgoreand = O;

f* Bagacdless of wvhick pcremn i ln froek, this
f* rastport wlll alwaysn be tha corcest onde 1n
v whhed Lo diede,

srract RastPort *rpr

= Ome dnpor filed

FiE *ObdectTile = Or

/% The nasssgs that will Esll ux == get cut)
Ftiuct MEnadadw “fualtEbgi

long =_offset, /% Carrent offaat
gndtinl cffset; /* Foom tha input file

larg TeralPolnes, [* Hunbas of daba points
i Feemn Lnpur Flle
Totalliras) /¢ Husbar of 1ine oSejRants
f* datfined im input file
f* hotuad abject data semd from the input file

PI:IJJ'IE‘.HI-’UM o {MAPOINTS ] ¢

/% 30 points Somviried te secesn poazdinates

Faint T Dasplay [HAEPOINTE] )

¢* Line segemivt definiticns Erca input film

LineSeg Limss[HAXIOINTS*2]:

f= If for scee Teascn we can't open 4 soresn or
{0t semething elids goss hapywice, we call this

/* poutine to notdfy the vsar and bug out cleanly
void Quic meg)

chac  “pig}

LE (OndecErlls)
Folboss [Ob lastFlla) |

if (windowld)

WVoruse 1, Mussen 2

ot 3
Sl
=y
L

=
o
)

=y

uf

s
=)
uf
L
=
=

' J

= f

o

L 4
b
s/

d



ClopeWindow iwindowl) 1
a8 lmsreanl)
Closmbcresn (acrasnl |

AP |windowl)

ClodaLndes (winzlowd ) |
Af |moroend)

CloasSoresn | sorssndl 0

2f |Imbuitiznlase)
Slsenlikraryiintutticnbare) ;
AL |CrxBsss)
Closelibrary (GfnBassa) J

Fute (mag ¢
exlE 1) s

/% Thim soutine ia Fairly strafghtforwned. It L
/% feads the dats from the flle, expecting Lotegers)

/v nigers in Ehe following ordert Lr
- Injesal T Offwet &
" tumbar Of bata_Pointa =y
P Gaza_X Data T Cata I : o
Fad H LFs
i I'I.Lﬂ:il Erl! Lins Segmadt s LT
FL] Brare Point End Foimt J . '.|'
e i

A% Notw that by cleverly using standssd © m"%
i* pputinms, we Eave allowed susselvas the #
i* e Lpsart as such of as litele white a

J* we liks betwesn the punbers. Thersfore the -.r
/* apdes of the waloms ia important, buk ths .
i® layout 48 wp £O you, -

woid Readlbdectlile | Ename )

mhas  * s
I
E=1:F 14 *EETGIMA) =
“Foror reading objsct defimlcion™)
long  Coordi
mhagt Bsg. i

ObjeccFile = fopen{fname, <)
& (Obiecsrilel |
Lf |fmeant PbjeciFlls, S.ld®,
dipirial sffase)==E0F]
Galr [Ergarbisg| i

Lf (facanf [OujectFile, "ildT, iTotalPolmta)==20F]
@it [Erzoridsg] |

Lf {ITotelFointa<l) i1 (TotalFoints > MAXPOINTE]
Quit ["Point founk Sut of seage||

a4y [i=f; i<ToralPoimes: L++)
L | fe0ant {00 )eceFLile, "Hld W14 w147,
WPaintea|Ll] ., sPoinca (L] .Y, iPodinos [ L] . B)==EDF]
Quit (ErcorHeg) i

1f (Ezoanf (Objectlile; “bld®, sTotallines ] ==E001)
QuULE iEETaEMsg) &

L iiTetmibimmecl) || [(Totallines > MARPOINTE=2})

Q2 AC's TECH

iguit ("Line ocosnt out &f cange”);

far (i=0; L<TotalLimami L++)
LE {fssanf (Dbjectlflle, “%ld Vld-,
LLinms|L] .akart, &linea[i].end)=-=E0OF)
Qubk [Ecsasdsg)

foloam {JojectFLLa) )
1 mism
Cuie{“Could net open Lnput £Lla™))

I J* Dpen a cougle of poreens and windows. We"1l =f
J v paed Ewa of sach for double buffering. Also, *F
|f‘mlm#ﬂwmthlmh£ﬁﬂ“*f

F* procass. ug
':ﬂ-ﬂ UpanDisplay i

SeEwnr Hewhlidee

seruer MewSozasn S

HE.LoftEdgn -

N5 . TopEdgs = 3y

NE.Widch = WKW

NE. Reight - MAXY)

M3 .Depth = 1

NS DmEni lPan = G

BE _BlockPsn L P

HE . ViguHsdes = (WA > I24) 7 RIRMES ¢ O) |

[{HAXY = 200) % LACE i @)

HT . Typs = [FIFTOHSCREEN |

M. Fant = Ly

3, DafaylETLEly = (URNYTE =) ==y

HY . Gadgats - WULLI

AT {1 [soesanl = [vald *) OpsnSccess(ER51)]
Suit ("Tould moC opan soresn”)
tlmlacreenl, TALEE) |

crmend = |void *] OpsnScresn {(&N5) )1

EheiriaT L comnd, FALSE)

W, e = ff

i, ar

M Wideh HAXK

b Batght = MANY

W DecallPan = 05

W, BlockPen = 0

e, [IOOFlags = VANTLLARKEY:
W, Flags = BACEDROP | DORDERLESES | MCTIVATE;
R Flesclatget = MILL;

M, Chackiark & NOLL
HE.Ticla = (CHYTE =] =%
MK, Ecreen = aczeanl

. Typa = DNETOHECREEHR )

4f {1 pwindowl = |[struct Window *j DpenfLndss (LR )|
Guig (“Could nok opan the windgw™)

. Seranmi = gEgeand
MM, IMCAPFFLags. = 0Of
W, Flags = BNCKCROP | BOSANENLEXS .

LE || (windowd = [struct Window *) OpanWincow iGHW ) )
Qulr (FCould net apen the wlodaw™) |




frofbubndse = wincowl;
BorsenTofeont [acsaenl) @

ep = whindowl=2lPsct;

f* Ehows the scraen we have, presamably, just

FE Fimishad deawling s, This cemtine alps gsts
f* up ThEs OCFEGCL FAMLPOIL, &6 LY wa always dimw
f* inkn T3 we never need to Enow the detalils of
A% which scresn L8 £n Fromt,

vald SwapBulfers ()

1
rp = fropteindow->pRorcl

3f [FromEwbindow == windawl] |
SeramnToFront [asrwend) ¢
frencwindos = wifedswd;

| alsa |
ForesnToFrant | sscaenl)
fronowindow = windewl

J* Given tha J0 costdinates, calculats She LL-fe L
F* posizion. HNocs that e sstesally switch thet)
f* soresn ocpardinste to ge from Detrom 6 Sop, Ea
f* makch our sodel. Alsc rots that we awold

f= division by sare problema, But T left im the
f* pagative I problam g you could pes what it

™ lecked Like. Hormmlly you'd just refuse o

f* deaw any point behind the camern.

vold CalcolsveDlaploy ()
|

leng £; Actumll

for (i=0; L<TocalPoimray Le+} |
Actual® = ¢ offeer + Polneafll.@)
b | 1AsTaal®)

Actumil = 1

Bimplay[i] X =
Painen]l] X * DISTRICEI

Display[i].¥ =

o |

LF

LF
=y

=4
il

o)

4
+|-'
=
-

f Roteadl # BALFX)

HALFY = (Poiets[i).¥ * DISTARNCE] / Actualli
1
1
{* Having figniced cut all the socrect ssrean LT
f* positisnss, display che sbjest Ln the given L

f* oelor.
veid Skowdhjacs {colocgh
Ling aoliE §

nhort i

lang startpoint., sndpointg

BechPen (B, =élo) |

=y

r-----------------1

MISSED AN ISSUE?

CHANGE
OF ADDRESS?

SUBSCRIPTION
PROBLEMS?

CALL US!

LdE ji=0; LaTetalliras; Lee) |
atactpalet = Lipaa[i].stast:
@ncpeint = Limew[L].snd)

novw (Ep, Display[stastpaine] . X,
' ghlaplay [scarcpaine]. ¥

Draw (Ep, MBisglay [andpaing] X,
Disglay [endpoine] ¥

f* In tha main restire, we Lnitislize all che
f* glebals, a3 well ap gpen the saresn and Tead
f= ehe obiect frem the lopot Fils. s then

f* begls displaying chs ohisse, vacying the =
f* pgffsst &8 we g0 Lo sisulsts Botiss. If e
f* wanted To get cricky e oould do sisifes

f* things to the = apd y axes, Too,.

maln{REgo, srgw)
et ‘mrged
char "argv(]:

long LedEament

i [mpge < 31

Vowse 1, Musmseg 2

1-800-345-3360

L—'m_-------------

=/
=y
)
=/
o )
.
=/

L—-————-——————————-————

23



Cude ["Usagei Jd objsceiila~)r £ (= affsss = [inieial offsws <O Jif

E offsdr > inleial effast;

1E If {IrrudeicnBase = [wadd v) p_offsay — incofssmir) |
Openbibrary (=intuftcien . 1 ieeary™=, 0L 11
Buit (Mo Intuwition™) CaleulatwDisplay ()
SerhPeniep, O
LE (Y iGfmBase = [waid *) FeotFilliop, O, 0, HROEE, MG ;
OpsnLibrary (“praphiss. Liksaey=, L)) | Shawdbjece (11
Crodt ("Moo Oraphics™) ) Ewaplizffara ] ;
]
Gpanbisplayih:
headltdecelile farger 1] ; EaplyHag iquitmagi J
E offamk = ipitial offsst; Clagsh] rbow Lwdrdoal) o
Imsrasment = (inikls]l sffsee ) LOQY #+ 13 Eloawfcresh |acresni)
Clasarild silens (el mderT) 2
Calcelatebimplav il ClosaSoraen [ soreendy
whlls || (aitasg - Clasalibyary | Tntuls lonhans) |
jvelid *] deeMsg (eindaul->OiesPassill | Clopalibonry (GEnBasn] 1

Far |z sffaet = Lnieinml offser;
B _offsat < (iloivial effser < 3);
& effaer += imcrssent) |

CaloulatsDispiay|hi

SathPan{cp, 0};

he=tPill (rpy O, O, MANX, “WAXTN
bl st (L) 2

SuapBuliase () ¢

WE INTERRUPT THIS HIGHLY INFORMATIVE ARTICLE
FOR A VERY SPECIAL PROGRAM ANNOUNCEMENT!

We want to publish your very special program in an upcoming issue of AC,

Or, your highly informative article on any topic of interest to Amiga users of all skill levels!

The fact is, Amazing Computing has always published the most unique, most detailed Amiga
programming articles and tutorials found anywhere! AC pays competitive per-page rates 1o
its authors, but publishes more and longer programming articles per issue than any other
Amiga monthly. That's great news not only for our readers, but also for those of you who
are thinking about achieving fame and fortune as freelance writers! And now, the more
complex works of high-level programmers are considered for publication in AC's TECH.
The fact is, AC's TECH 15 the #1 all-techmical, disk-based Amiga journal,

Whatever your areas of greatest interest or proficiency on the Amiga, there are probably any
number of tips, techniques and tricks you can communicate to Amiga users wurmidt. n
the pages of Amazing Computing.

Even if you have never been published before, yon showld consider writing for AC. Our
knowledgeable, experienced editors are the most helpful in the business.

Call our editorial offices during normal business hours at 1-800-345-3360 to have
the Amazing Computing Author’s Guide information packet sent to you TODAY!

G4

AC" TECH
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SAVE! SAVE! SAVE! | Pesstean i siacliont rcaied siov inmedaly
If AC's TECH Is just what you've | s e @
been looking for in an Amiga I ciry, Swa____ 2@ . .
publication, don't just sit there — | :'“_fﬂ*:nlil viea I:IM:;
S prat il fiahutii -
SUBSCHIBE! I Plagse coch 3 s b = 3 hew Subscription o g Rl
I B s TE53E68 (|
Also consider two more great | | 1o o Acs TecH S IRARARSTUTR Carocushico 84155
..E!'.‘IF'.....—-[_;
mﬁﬂﬂﬁ m hE a EI'.Fﬁ'SGﬂhE‘n"— AC 1 1& Bagg i3 imes. o Jamdnng ::':ll'p.lllru.' Ea ll;ls :::'g I'
1 yoas o B R R nagaMezico
Endﬂﬂ's GUJDEF Ju.s'l ﬂ,ﬂ ﬂ'ﬂ_’l ﬂ'".P | yias af AC Savd el &% oM The covear perical Fowslon Buriacs _l‘_.‘ﬂ_l I
and mail this card along with your | —— . C o+ ACS u:n;.r:-.t L4 s o 'l;lj mﬁ r_:
/ : : : > otelgn Surtsce $64.00 [
payment to pick up on the I T e b = n o2 15400

SAVINGS! QT oo e e o e e,
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Please return to:

AC® TECH JAMIGA

P.i.M. Publications, Inc.
P.O. Box 869
Fall River, MA 02722-0869

Please place this order form in an envelope
with vour check or money order,

._.._..,.,_*.,___________._.n——.-l
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Amtees @ Al spstemes go. ft's podd fo e beicl Do

Amter © is availublefor Amiga, Mocintosh, MS-DOS, Apple 1L
TRS-K0, and CPM/B0, Native and croas development.

Eﬂu Tﬂda‘}r fﬂr Ariec Embedided © hosts on M5-D08 and Maciniosh. Targets
® inclode: BEG00 family, 086 Family, S080/Z80/0-4180, & 6502
Product, Promotional o - s
Aziic © inclodes - C compller, ossembler, lnker, librarian,

ﬂﬂd Pﬁcing Iﬂfﬂrmﬂtiﬂn cdiinr, sonrce debugger, and ather development teols,

MANNXD 800-221-0440

« Outside USA: 908-542-2121 FAX: 908-542-8386 = Visa, MC, Am Ex, C.0.D,
domestic & international wire = one and two day delivery available

- Manx Software Systems = 160 Avenue of the Commons » Box 55 = Shrewsbury NJ 07702

Cirele 187 on Reader Servioo cond.
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Nowr—1to accelerateyair ascent—
I E — = o -
| JECoOe - AC sSUEsCTIheET.
i
= —Once you've made the commitment (o seale the heights of personal computing
1o -WIﬂ'l.‘Fm:I.l‘ Amiga, it's important o allocate your thine and your money efficiently,
1| ﬂﬂ_ﬂﬁﬂ-\?ﬂﬁrm vome o pliy with s many quality tools s possible on a daily
| J-:-Z L Ce————
; e \(* GUIDEsicA
A one-yeqr subscripion 10 Amazing Computing [ulfills these

requirements completely and intelligentdy: AC is sent 1o your door
meonthly, and you pay just $2.00 per issue! And us an AC
subseriber, you get maximum, timely coverage of important new
products; technologies, ani] trends, You get fully detailed reviews,
technigues, projects and-analyses that help you develop and refine
your skills on the Amiga every day,

R T ey
!

vrw

Include ACs GUIDE in your subscription for an nformative and
unsiTpassed overview of the growing and ever-changing Amiga
marketplace. At 320 pages, ACs GIIDE iowers as the world's largest and
most complete reference o everything presently avaiilable for the Amiga. And no
other Amiga publication gives you complete contact information for every
known product developer and hundreds of users groups wordwide!

an mm il

TR TR e

And wihen you're ready to broaden the scope of your knowledge and ability-1o

the maximum degree, expert technical proficiency is also within your grasp,

thunks 10 AC's TECH . 1t's the first and best disk-based, all-technical,
applications-intensive Amiga joumal

Gather the skills and sharpen the tools you need 1o et the most from your Anmiga
as youu accept the Lhﬂllrnga: of 4sce ading 10 new heighis! Subsiribe to Amazing
Computing, ACS GUIDE ant ACS TECH - today's ingredible power trio Of Amiga
publications..
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The smallest hard drive and interfoce in the warld is now aveilable
For your Amiga 500 computer] This rugged liftle sweatheart mounts
completely inside your computer allowing 20 megabytes of high
speed storage that tokes obsolutely no desk spoce. The advanced
features include aulchooling from FosfFileSystem parfifions, high
speed caching, outo—configuring, and A-Max Il support, Novio 20i comes with complete instructions
and aoll the hardware necessary for o simple, clean, no—salder instollation. Available loday ot Amige
dealers everywhere

e i & Frademark of BT, roorporoied, Amigs i & registered iresdamerk of Commodore—Amigo, o A-thax || m o mdemark of ReadySck

ICD

ICEY, Incorporuted 12200 Rock Swreer Hockford, [L&10]
ELT
{415) 968-2228 Phone [R15) DE8-6HRE FAX

Cirele 123 on Moador Servica Card



