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NoTIgcE. .

A credit notice is required for use of this
software to create programs for resale,

Bill .Budge and California Pacifi¢. Computer Co.
intend. that this program be used by programmers to create
games and simulations. Should anyone wish to market or
sell product created with the use of this program permissicn
is hereby given providing that a credit notice is promin-
n:nw% placed on the packaging, on the documentation, and on
a4 text screed in such a manner that users of tre program
shall, 'in normal operation of the program, see said credit
notice. .Credit notice shall read: "3.p effects and ani-
mation created with the, use of 3ill Bldge's 3-D Graphics

‘System & Came Tool, copyright 1980, California Pacific
Computer Co.". -

E" Use of this program, or any part thereof. in -
3 graphics software package or program for
sale or resale is expressly prohibited.

COF:RIGET 1980. CALIFORNIA PACIFIC COMPUTER CO., All!
rights reserved. ' No part of this :publication may be
reproduced, stored in a retrieval system, or trans-
mitted, in any form er by any means, electronic
amormi.nmw, photocopying, recording, .or otherwise,
without the prior written permission of California
Pacific Computer Cep.

Printed in the'United States of America

‘snd even professional progreamers,

The Apple II Geme Tool 1s an intsractive three-dimensional graphict
systsa. that hes been specislized to produce displays for video gemes, With
it, any progremmer can add 2-0 or 3-0 animations to his or her programs to
creats gamss and. simulations that are 8s good as anything now bsing acld fop
the Apple II. -How is this possible? , :

First, the Game Tool contains 3-D drawing softwars - that is rast, -
In ordar to achieve the {llusion of smgoth motion, an animstion should run at
10 fremes per second or faster. The. Game Tool graphics. software can g
that fast aven when drawing fairly _..E”n- objects, and small animations havs
been clocked at over 40 “frames per second. To round out the package,
special utilities ars provided to draw missiles and cheracters on the screen.

Sscond, the Gama Tool includes intsrfaces to Integer and Applesoft
Basics that are~Glean and sasy to. use. "This nmeens that Appls users who
don't know sassembly langv .gs can use the. graphics software almost as effect-
ively as assembly language prograsmmars can, The speed messurements quotad

‘above were made using Integar Basic driver progranms.

The capabilitics of the Gams Tool will make it useful to advanced
What is really exciting, however, is that
you don't. have to be- an .expert to use it. Now even novice progremmers can
creats impressive animated grephics. Never befors had s 3-D graphics pack=-
ags -been optimized. spscifically for game. graphics and then made availeble- to
such .s wide range of usars. The results should be {interesting.




IURNING ON THE mm. ME Hp“ oL

The Game Tool will run on any Apple I computar with 48K of RAH,

...c.nuoon«: . .,.
the screen: o disk to get startsd. If all is wall, .nz: menu’ witl appeer on

ENTER COMMAND:

E — EDIT A GRAPHICS DATA BASE
M — BUILD A GAME MODULE .
D — RUN THE DENO PROGRAM

If you want to .u- what ‘the A ¢

. .. t graphics software can do, type 'D' to
.n.".-_ wﬂm..ﬂ.ao included on' the disk., This is » binery program «:.-n.«%:o-» off
. rawing .-..E..ocﬂ:.-. It wes cres with the Game Tool. To stop
t, Just hit a key on the Appls keyboard. _ : “

\

= The bast way to get started with the Gams Tool is to

1 : actuslly uss
”:«M*wu:.n 8 game, To hslp you, the following tutorial is provided, <._,=._u.
it gtve wow, ﬂ good idsa of . whet the system is and what it does. Following
, ria 8 & more detailsd referencs. section which should be read
whensver questions about specific parts of the system ariss. o : ’

It {s assumed that the readsr is alrsady fesmilisr with st lsast ons
-of the Apple II Basic languagss (Intager or Applesaft), Though sn-uninitiated
-ussr -can crests and view shspes using the ‘Game ' Toal, this “software {8
intended as s development tool for progremmers. -This .sutoridl begins by.
showing how .to cresats'a version of the classic’ “Lunar Lander®" vidso gams.
This game was chosen becauss it requirss only.simple 2-0 graphics, which
makas the discussion as simplp and uncluttsred .as possible. Howsver, you
‘will ses that the Game Tool is very effectivae even when rastricted to two
dimensions. Most vidéo’ games usa only ' 2-D animation.’. Even when the third .
.Esu....&na, is required, it can often. bs ‘fek d .with a 2-0 softwars package.
Since the Game Tool has trua 3-D capsbility, however, the gutorial ends with
a simple 3-0 example: a re t-time simulation of complex rotations of ths

Space Shuttls: Enterprise,,

The first gtep fin. creating our Luner lander gsme is ta form de=
scriptions of the graphicc objects ws waent drewn. These: descriptions must
bs in a form that ths drawing programs undarstand; togethar the dascriptichs
dre called the graphics data bass. An .sditor is provided as part ‘of the
system to meks this stap sasisr, ' ,

Ihe next steg s to put the “hewly created datz beass So-.n_...... with’

" the 3-0 grephics softwars: to gst @ binary .module that will support our

. application program. This moduls “will do- all the hi-res. grephics faor us.
Making the module is trivial, : L

: . The lpst gtep s to program - the dynamics of "lunar lsnding” in.
Integer basic, Applesoft, or assembly language. This program is rpther small
bscauss it doesn't have to do. any graphics; about all it does is maintain 8-
Mnu varisbles. describing. the lander's velocity and position. The modula- doss
. the rest. - )

) " Thess thres .steps are necessary for .any application of the Game
Tool, and ssveral iterations may bs nzcessary bafora the geme or simulation
*m. done. Thia is ths model for using ths svstem!

Step 1: Using m:....&«o_.. create or aa,&? s-graphics dats base.
m,«.nv,n”, Build s Ann.ncp.o by adding graphics saftwars. '
~ Step 3: Write the application program. ,
. ;.Qw mors or a:n!.-:n.oc._...on- are: needed, no..w-.ox to Step 1.}—




Let's nn-rn- the grephics datas basa for Lunar r-aa-.?., Ve will need
‘two objects:: a° ;
surfaca to serve as » background. A sketch is a good: first.step in defining
9-. e’ objacts. - : .

- : Figurs 1

Ths LEM objsct ‘will move around on 'the -.E.on:,«an ending on how
Rmuch thrust the game playsr appliés (using’ a' game u:nno:ru To nauro the
gems interssting, it will be necessary to control the LEM's approach angle
with ths geme paddle ‘{to draw the 'tilted' LEM we will use just one of the
thres. rotations that ths 3-0 package can’ perform). .The luner cross section
will serve as o vunxm..oca.n. Once it is drawn, it will not move or rotate ' or
-changs size, .though these are interesting snd possible alternatives.

nding vehicle " (LEM), - and cross. section of the Lunap

As it now stands; ‘the system cannot sccept informetion in sketch
form. Instesd, we must break the sketch down into its component pieces, and
entear thoss pieces via the keyboard. This process is more tedious that
.:n..-_.:._n ths data base 1::. s graphics tablet or’'a light pan, but -it has the
advantags that .it will work with sny Apple computsr systsm. Thers ars
three kinds of piscas that we need to consider: (1) gblacts, like the LEM and
the lunen surface, (2] linss, end (3) poinss. Bresking the drawing of Figure
1 into objects, points snd Llines is easy; tha result {with sach part. numbered
for identification) is shown in Figure 2, .

-

e

A\ ¥

o ] [
Lvaer Laadscope poiats and lines O
Figurs .2
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All that we have to do now is form @ description of each object,’
point - snd Llins, ' ' .
"An gbijact is described by giving ‘the rangs of points ane
lines that {t .contains, is., Objact. 4 contains u&.:nn.mn
through 40, and. lines 25 through 50.

A _line 1s described by giving {ts two endpoints, {s, Line
4 connscts points 3 and 9,

A_point 1s describad by spacifying its position in Cer—
tesian Coordinates, {a., Point 78 has coordinates -10,10.
(If you 'sre unfdmiliar with coordinate systems, sse Apzan-~.
dix A.) ’ o a
: Figure 3 shows. the LEM and lunar surface cbjects with superimpossd
coordinats sxes and with the coordinstas for each point written {n, Nota
that sach objsct has its own sst of -axe8, which can bs positiocned in many

N




different ways. In tha case of the.LEN, the ax "ot it .

: , . cas : e 8xes mest at’ its
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~Figure 3

objsct O contains points 0-15, linss 0-13.

Object 1 conteins points 16-31, lines 14-28.

Point- O is st =4, 14 Line 0 connascts points O and ' 1
Point 1 is at 4, 14 Linhe 1 connects points 1-and 2
Point 2 is at’ -8, 10 Line 2 connscts points 2 and 3
Point 3 is at 8, 2 Line 3 connacts points 3-and 4
pPoint 4 is at 4, 0 Line - 4 copnects points S5 and B
Point 5 is et -4, 0 Line 5 connscts points 6 spd 7
point 6 is at -8, 2 Line 6 caonnscts points 7 and 1]
Point 7-isat -8, 10 Lins 7 comnects points B8 and 8
Point B isat -8, O Lins 8 connscts points B8 and 10
point 9 is st -18,-18 Line - 9_connects paints 10 and 11
Point 10. is et ~ ~-8,-10 Line 10 connacts points 11 and 12
Point 11 is at 8.~10 Lins 11 connects points 12 and 13
Point 12 is at g, O Line 12 conhacts points 8 and 12
Point 13 is at- 18,-18 Line 13 connects points 14 and 15
point 14 is at o, 0 . . .
Point 15 is 8t 0,-20" .

Lina 14 connact3 points 16 and 17
Line 13 connects points 17 and 18
Lina 16 connects points 18 and 18
Line 17 connacts points 15 and 20
Lina 18 connects points 20 and 21 :
Line 18 connects points 21 and 22 .
Lins 20 connects points 22 and 23
. Line 2% connacts noints 23 and 24
Lins 22 connacts pdints 24 and 25
Line 23 connects points 25 and 26
.Point 26 is at 40, &0 Line 24 connects points 26 and &7
Point 27 is st 48, 40 . Line ‘25 connects points 27 and 28
Paint 28 is at 68, 48 Lins 28 connects points 28 and 29
Point 29 is at 92, 32 Line 27 connects points 29 and 30
Point 30 is st 120, 32 Line 28 connects points 30 and 31
Point 31 is at 127, 48 o

Point 16 is at =127, O
Peint 17 is st -112, 60
Point 18 {s at =100, 44 .
Point 18 is ut
Point 20 is at. -84, 18
Point 21 is st =32, 16

Point 22 is at ~20, 48 .
Point 23 is-at -4, 32

Point 24 is at
Point 25 is at 24, B0

Tebls 1 mnrcsum.rnnan Dats Base)

L This. description. is @ lot Like & connect-the-dots puzzle.. It 18
in a vary convenient form as far as the 3-D drawing software is concarned.

- Coding this description cen bs s nuisance for large objects, but for gamss in

.general, this phase of ' devetopment takes only an hour.or two.

3 3 To summarizse,
~ths graphics data bese . went through ths Jollowing stages: T

-Stage 1: - A usl:*an..rq mental imsge of the grephics for the
application. . - . ’ :

mw-n- Mu.qso,.na-.w.nau.u:n-n¢o=. a*<*n.n.4=nwoug-onn,uo*:nunza
tines. . . . : '

\ .




Stage 3; A .n.-xnc-... description of . sach ‘ebject, point and ::-.

‘The data base we crested .can now be ‘enterad intp' tt 1
) ] , . . . p' the Apple. It
would be a lot of trouble to -load this data into thas A ' [ ’
-:n._ s0. en editor s provided. . Fonanging. ooy hend,
ecasier, and providses an 8asy way to examins sha 7
1 r .an pes .and transfer them to and
from & disk. "If yfou have bootsd the G . : pe
oty atcor ve ! Gams Tool. disky you can how type. 'E' ta

One-of the first thirgs you will notice is n:un. ] 1 '
; L. the sditor usas the
top lines of tha .scresn to display its status. wh :
nﬂonu«. ft will st the current commands @ ‘Which can De ceteanad,
whensver you -issus an 1{llegal or impossible  command, 1t will tell ou 80
Anpther convention fs that tha <esc) ksy -:—..-H:Sn gat you «ocn ef
-*:-n:-w command you are exscuting, . .
tina,- - )

No command begins' with & 'p1,
which gets you beck to the sop
»ant- to do is creats a brand new data base, 50 we

H«.no. p to see an error message.
Now type 'A' ‘to .append, followsd by <ssc),
command Llsvel, Whit wa

wilt append objects, points snd iines to the aditor's em

) ) d pty memory, Typs 'AP!
no*unn _ano. uvnm.:nuuo.?n mode, . Ths editor will prompt 'you wo_. “w:_n (]
{printing 0:'). and then accept ths input Lline you typs to describe point 0.

Because this s a 3-D systam, "1t will ‘exp
o { 1L - expact - the. point to have thres-
coordinates, so follow the X and Y ceordinater foreach point with. 'a zsro

?:nn:n-n:d:oinrnan...vr..mn.. '
(the nunbars comesfeos Tabls 11 ._.,_.\2. _.E:_w Lander's 32 vﬂ:.n- as follows:

0:-4,14,0 )
114,140
31:127,48,0
. Type <esc> to break oz..n of n-.;u mrun:: : ] [
) . 5 gly infinits, loop. Hememb
nnan the <esc> has.to be the firsg charactsr you type in an .:_Ewn Line, .<“.._.
5 ould still be ‘a..uuu.:a mode; typs 'L': to -spnend lines. Enter all the lines
In ths data base just like you appended the points: ’ P .
" 0:0,1 |
‘1:1,2

©28:3b,31 -

Type <esc>.when the sditor m..o&n: you for lfne mm"

¥ LIRS . n
the objects to the data base: . ,.::5 typs '0 to ov.uu:.n

0:0,15,0,13 o
1:16,31,14,28

It nmakes entering and changing shapes mych

OF. modes -which- can be -sslected;

if it is the-first charsctar in an input -

“data bass, oo

to ths top command level of, the

Typs <esco. <esc> to get back
This command. requires a rangs, so

sditor., To Llist the dets bsse, typs I,
it gives you s prompt: :

RANGE: "X" "X,¥" <Grd> <esed

You can Li1st one point and one line by typirg‘'a single number X"y
or you can list a rangs of points and linss by typing the -rengs "X, Y". To
list averything Jjust hit <cr>, and to escape ~ you guessed §t, <esc), . List
ths whole dsta base now to meke sure you' entered sverything corrsctly; use
tha ‘'spacebar to kesp the text from flying past; the space baf Bllows you to
list lina by Llinse, - : . .

Before going any further, we should ses what our shepes look Llike.

,o...n..:ol..«..ai. is.a very important step, ss this is the sasiest way to make

ata base is 88 we went it; in -this .contrived axample though,
the shapss wers correct before you typed them-in. Get into the show mode
ftyps 'S') and position the objects on the screen (typa 'P'), This'is import=
ant, becauss we want the lunar surface at the bottom of the screen, and xa
don't want- sither object to be goihg off an edge of the screen. The 12
graphics software doss no Mclipping” of Lines that ‘extend off screen, and the
resulting . affscts saren't usually what we want. The position mode promp:s
yau for -the number of the . object 'which you ars positioning. Type 'O
following by <cr>, .The scresn should now show the lunar lznder somewhers,
Use the game paddles to move. it around; notice what happans when part of " {t.

sure- that the

hits a scresn boundary. This is something to be evoided.
. . . . |

. Position the LEM near ths center of the screen, Typs <escd>, ther
position object -1, the lunar 'surfaca. Put it down near the bottom of tht
screen - it has to bae. precisely centered, or you will get unwanted effec:s,
Typs <asc> to get to show Mods ‘again, This time, type 'T" to perform 3-D
trensforms: on the LEM, In this mode, paddies 0 and 1 control the two. kinds'
of rbtation that don't meks sense in-2-D worlds. Pley with the psddles but
then lecve them st 'their zero points’ (sll the way counterclockwise). The
rotation .we. are interssted in is controlled by the 'Z' key (Z for rotation
around the Z~axis). Hit this Kkey- repeatedly to rotate the LEM., Hit the
sursor kevs to change the scals, If .you .set -the paddles correctly, aag’
enterad the shape description with no mistakes, thae LEM should look -just lika
it did in the drawing in Figure 1. fIf you made a mistake, use the 'changs'
command, Ses slso ths editor technical section.) : .

Type <escd> <esc> to get out of the show mode., Try listing tha
data cn-...Hn. is unchanged, sven though’ vdc,,n_.owqu left the LEM in &
rotated or scaled stats. The 3-D trensformations never change the actuat

That's enough editing Jof now, Save this data base using the disk’
write command (typs 'W'), Replaca the ‘Game Tool system diskettes with one of
your own initislized -disksttes, and for the filename prompt type LUNAR
LANDER. This completes the definition of the graphics for ocur ganme, until
we ‘wish to ‘add more objects, or change the ones we Just entared.

Put the Ganms ._..oop disk back in the drive and quit the .mn_:o_. by

" typing <escd and then Yt to varify thst you went to quit, -

AR




prompts you- for <o£., next
:The program now loads one

sditor, the exscutive
module, 80 type 'N',
module can uss,

- When you quit the
command. We want to build o

of two -drawf )

i .__ﬁu annn.:h.-n:oan a The' sinplest method {s 'gRt

el The ot nss-«.on. however, callsd 'xOR! (exclusive—or) drawing hss

. scrsen. Lunar _.s«a-..-n_.rmnr.ﬂo-- -. :n”ohu.%--v.o:‘n M::« cu-nro_.ocan o Gns. on the
0 the back ’ ¢

is XCR-drawing. If we - used OR drawing, we would’ _mhwuaano-.ow-o%_.ﬂ-n:o“nu

u-nru_.o::n.-n:?-n-u
would slow Sown ohe -.is-ann“"ur- tha LEM.might have bsen n_.-_.:\o:.. ‘ite.  This

. Include the xom.,cns-...;n version of the.

.,_.so next chaice ra
. [ gatds tha interfac
in th .
_..aoc--o.-.-«:o-......ann<- w-..u Eu-ana_n.n in Integer Basic; Applesoft and
’ erface programs for thega languagss are aon..uzn,:s":-ﬂwww

T' 1f you are using Integer
' ger Basic, 'F! . .
languags programmers should pick .n._._o.ﬂ_. “M<o<_ﬂ=n-¢m-uﬂ“§c Applasaft. Assembly

Since theare are .a.:_.?_.r:n.:

Lea - -
prampts), '8 out hi-res taxt and missiles .for now

(type 'N' to both

LANDER for the shaps
, ] For the moduls nams, typs i
the moduls on the sams disk that the mr.uuw-._w“._z%%

"next ons_entitisd "Writing the Gams Progrsm in Appleseft".

n_..-:,an 3.3:!..- by Anzu:.n ,

YRITING THE GAME PROGRAM

. Bafors we writs the Lunar Lander program, Llet's play with ‘the
module. The first thing to do i3 typs in a Basic "header". Ramove the
Gema Tool ‘disketts and bopt up & .ormal Basic disketts, A header is just a
seriss of stataments which halp you to interfsce with the.grephics moduls.
When you writs your games program -in Basic, you must add it to thsse hsader
statsmants if it is to communicata corrsctly .with a moddte, Thers is s
header for Integer Basic snd ons for Applssoft. If you are going. to use
Applasoft. for your programs, skip ths rest of this nnnzg.. and resd ths

Hers is the Intsgar Basic' header programs -

0 POKE 74,0:POXE 75,88:POKE 204,0:POKE 205,86

1 DIA CODZ{15),X(16),Y{15),5CALE(15),XROT(15),YROT{15],
ZROT(15) ,SCRAX(18]) ,ECRANY(15] .

2 DIW MCODE[15),4X{15),4Y({15),40X(15),HDY[15)

3~RESET=7332:CLEAR=7851 : HIRES»7983 :CRUNCH=7737:
HISSILE=7983: TXTEEN=788 :

4 D3="":REM SET D$ TO CTRL-B

§ PRINT D$;"BLDAD MODULE."

You might want to SAVE Q:- progranm -.- INT/HEADER, tc avoid having

to typs it in again the nsxt t{me you start s gams.

) The first thing to changs {s statsment 5 so .nrr. header’ ﬁ:.._. _.o-n.
the module we dafined for cur gams, T ) S

Typa .5 PRINT D$; "BLOAD MODULE.LUNAR LANDER®*. -
. Run’ the program. Integer Basic will give you a *** NO END ERR,
but don't worry sbout 1t. Tha hepader .forces your progrem to raside at @
location in memory .which is sbove the second hi-res pags, s0 it won't gat
S.n-a out by ths graphics, It also sets up.some ‘important arrays in a way
that makes them aveilable to the graphics module. Do°not change any part of
the hesder; you will probably change the locations the array ‘elements, which
will confuse the moduls, Statsment 3 defines soms lebels;  thess ars 'tha
cslls you can meke to the moduls. The first routine, RESET, must bs:-callsd
bafore you cen use any of the other subroutines, It clears baoth .hi=res

screens and {nitializss the moduls. ’

« Try this now. Typs CALL RESET in {mmadiata mods. This has ths

..zn- sffact of turning on the hi-ras. ‘graphics, so:typs 'TEXT to get back..

Now-you can play with your shapes, From Basic, shspes are controlied’ by
changing the entries of. the srrays dimensioned in stetements 1 and 2. Each
Aarray has sixteen entries, ons for sach objsct, CODE(0}, for exemple, is the
command code for.object 0, the first object in ths data base.

11




. _._—. -._ T ﬂ<. ars ﬂ:. onl wa {+17] n ¢ n_-. ﬂ...ﬂ:_ﬂ. ﬂOQCF. L__-

(Oc '.:"- and the O-—P< Y an ¢ =. ste with your Uu.onﬁ.a- __-._.. an
wa —ﬂ c ommy ‘ﬂ i .

. H

CODEM) - tells the graphicyg -module, what to do witn object 1

E.cn-:un:.u_.-.in- . Y
..ou u.n:_-:. :ol«o:n-u:? aomc: where to Place object { on the hi

i - 2.»—- the graphics non.._:. whers - to Place .object 1, vertically

. SCALE(1) ~ tells the graphics moduls how big object 1 should be,
XB0T(1) - We won't use ‘this just .:o:. |
YROT() - Or this, . )

£ZBOT(1) ~ tolls the |
fotar s sround the nlwhﬁuum_inu moduls how much ow._.nn. 1 should . b

SCANX() ~ this entry {g n b
— ) Yy 18 fitled in by ths =a ] " yo
8 on tha sgcr ,-_._. the last poing of object § wﬂ.ﬁu.:omnow-n_rp_.n—««oc

SCR - .
SCANY({) sams as SCANX, only .:.- the vertical position of thg

Sun,uo;n plotted  for object 1,

These arrays proyig L]
b Provide a convenisent pla .
routines in the wodule, The subroutings n.u.nn.‘“ﬂ:hﬂn %«-_.“-n_.n--...“-._a_ﬂ...“n.
Tl .ca _ ]

labels dafinsd )
vided: ad 5, mn-n-a.-_._n 3. The following EE._.E are pr
{ N . o-

.vo th hi-res scrasns,

.E.mb..m.l clears hoth hi-ras .n_.::r.
.E.m.nm = turns on the hi-res graphics,

PFE: cr cates 3 nhaw ‘ rame O‘ .__——B,.ﬂ* o on on :.“-4 .-.-' v.
A .
. _ . w 4 the Oﬂ_-._ ﬂ.ﬂﬂ... O ne . ot

\

‘ ‘ n '4 . . . . . N
|«MME.I. 8dds missile~{ike objects to the .-:..s-nos.

2 2 £ - " ] -
XTGEN - turns on % "built~in" hi-res character ge

an put text intg yeur animation, rater, so Yo

12

BESET - initializes the moduls, clears the .CODE array and clasrs|

" 1ns redl. workhorse of the command group is CRUNCH, which doss ail
the 3-D .drawing. Befors calling -ft, you .should initialize ths srray sntriss
for each shaps.  To ses how CRUNCH works, lst's draw.in the background for
Lunar Laoder, First; do these assignments (in immediate or daferrsd mode):

>CODE(1 1=1
vxS_!_u.u.
>Y(1)=181
- >SCALE(1)=15"

>XROT(1)=0
SYROT(1)=0
>ZROT(1)=0. = :

. " Setting CODE to 1 is the usual wey to introduce an object to- thes
scraen, This cods causes CRUNCH .to trensform the object first, and then' to
draw 1it. It will not ersss any old image of tha ‘cbjsct. This is sxactly
what we ‘want, sinca nothing has besh drawn yet. In fact, srasing would "not -
_o.aE be wsstsd sffort; but a mistake, since ws ars using the XOR drawing
rethod. (Ranmembar that XOR toggles the .bits to srass -._.a to draw.)

.. _Ths position of the object is controllsd- by the X and Y srrey.
sntriss snd with the sbove assignments, ths lunar surfscs will bs drawn
horizontsally csntsred, and at ths bottom of ths scresn. {More precissly,. ths
_origin of the Lunar surface's coordinete systss is centersd, and at . the

bottom of the scresn) = .

. The scsle of ‘the ohject is set ta full size.
e The rotation variables -....- sst for. s .2:...:.ol..rn-.zg..nao,. rotat-

“ion). - . T - :

igoment to the SCANX and SCRNY arreys,  These. are,

Thers 18- no’ ass
filled in by CRUNCH., ~ -

~* 'Now ‘the’ moonscaps can bs drawn, We cell CRUNCH -twice, in: order
to draw it on both" hi-res scresrs. This way, the objsct will .not flicker
when ths scraens uinn?ncl....u animetion: Perfors the following csliss
. SCALL HIRES - Do this to get back to the hi-res ggde.
'>CALL CRUNCH ... Typs carefully, -:..o..uo._ can't ses .
t o * ‘'what you'res typing. - o

Nothing sppears to hsppen; nr-_ scresn
-::os..:. .a::.x. o LT i

- >CALL .CRUNCH




" the LEM, we changs {ts CODE sntry to 2.

“2POKE =18288,0 Switch pages to maks sure ;.-. an both
. . screens, . : S g

'>POKE ~96300,0  Back to page 1:

CALL CRUNCH Just for fun, .s8a how XOR .:.-.::o. can’

- be weird?.
>CALL CRUNCH Now both screens ars oiann.
>CALL CRUNCH

>CALL CRUNCH

Draw the moon stl over sgain.

Now both scresns ‘agein contain the
drawing. . o

STEXT

Now that our background 1s on the screen, wa can forget sbout 1it; -

this s ths nics thing about XOR drewing. = Sst CODE{1)a0 to prasvent CRUNGH

«..o-.n_.-..._:n:-awA.ao...-...r-n.-:.n_.mn in ,
88 we jntroducsd the moonscaps: uee the LEK dn -x-.oni. .2.- sane mey

>CODE(0)=1 _
, OX(0)=227 This will put n:..rmx on the n*naw
p ) .-.._.n- of the screen, -

>Y(0)=48 _'This puts it near .tha .Mcu.A.

>SCALE(0)=15 ~ B L

yxmoqge_nn |

. SYROT{D)=u.
ZROT(0)=3 Titt it s bit, .

SBALL HIRES - Turn-on araohics again.

>CALL CRUNGH
>CALL CRUNCH » . .

- Now ths. LEM and the moon ars oh both E.l.nn pages. To -:._a.-n-

: : Now sach times CRUNCH is called it
ﬂh"".-i..uun .:_..n.u‘ the LEM's old 1image, transform it and then drew 8 new
~.........-.a_ ; the non..- was. left esqual to 1, ths lander would . either flicker
8 -toggling "action of XOR), or leave a. trail of old ‘{mages. Once 'we

-:n_.oacﬂo . ..
ssch w_,-n-“”.. o&.on.:.o..n-_.-ia-ﬁo: ..nn.i:- .that - we uu, 2.,- 3:.2;.6 wo_.

1) ERASE THE OLD IMAGE OF THE OBJECT -« _

, . _ 14

" unwantsd effscts.
CRUNCH.

‘ mation is flicksr free.

2) TRANSFDRM THE QBJECT

" 3) DRAW THE NEW IMAGE

Sat CODE(0}=2. Now.yeu can cali CRUNCH whenever you went with no
" Iry- ghanging the X array gntry for the LEM 3nd calling
You can't  ses any scresn switching, and .the
on the invisible.-hi-rss page; thus, tha ani-
though - the motion is much tas -SLOW

Do this a few times.

eresing/drawing is always done
Ore" thing,

becsuse each frame. requires 8 lot of typing.

First type TEXT; then do’ all the inftialization steps we did -befors,

but in deferred mode: ) B

10 CALL RESET
100 REM
110 REM
120 REM
. 430 CODE(1)=1
- 44D X(1)=127:Y(1)=181:SCALE(1)=15

450 XROT(1)=0:YROT(1)=0:ZROT{1}=0

460 CALL.CRUNCH:CALL CRUNCH

470 CODE(1)=0

180 REN _

180 REM INTRODUCE THE LEN -

200 REM o .

210 CODE(0)=1 o

220 X(0)=227:Y(0)=283:SCALE(0)=15

230 XAROT(D}=0:YROT(0}=0:ZROT(0)=3

240 CALL CRUNCH:CALL CRUNCH

‘250 CODE(0)=2

260 REM _

270 REM NOW THE LEM IS READY FOR ANIMATION
280 REM o o

DRAY IN THE LUNAR SURFACE

Thers sre 8 lot of things we could do at this point. To get: the
LEM to move .-horizontally, and to wrap: arcund the scresn when it _.-.n_”_.-. the
-edge, we could executs tha fotlowing simple .oiauao: loop: .

280 FOA I=227 TO 28 STEP -1
300 X(0)=1 i ;

. 310 CALL CRUNCH . : :
320 NEXT I - : - . A :
330 6070 290:REM LOOP FOREVER - TYPE CTRL~C TO STOP -

RUN the program, :
gram puts the LEM at X-coordinates that guarantes it won't straddle the ‘sdgs

of the screen. i
of the LEM will ever have an X-coordinate greater then 28 or less then -28.

1§

It's time to write a program.

The {mportant thing .no..soq_n-, is that ths pro—

By s straightforward analysis, 1t can be shown that no point’




mn-n.u.an 250 will n:. ths LEM X-coordinatys thst keep it at :-nv 28 ‘plot

positiois from ths right or the left sides of the screen. This is o simple

ucn ?vown-:n cenceps,

N .

We can put sny number: of _assignments nto this _ou? m_._.uvo.- ne

want paddle #0 to control the spprosch sngls of the. _.mx. . Then ws put this

D

statsmant .into our, animation. loops

308 Nmudnoulnvoraﬂu\uu xou mn -
. s szmr ZROT must 'be in the range .Tmu.

Add this to uo.:. progrsm. snd tr .
Y 1t out. Thers is virtualt
u"“.ﬂ.«.:n‘ﬂ -ﬁ“:nshﬂ—n_.- u«.oc?n--h. &..w.s -_.wuocm: tha loop should be tight snough <§um
o s final version of ths Lunar Land 1
Just such an  sxpsnsion of the basic anim *ubove. 1t
stion loop developad above.
- containg - -n-n-anan- that sinulats the effects of (unar, n...in«-..:@ nnuc_.mxu.”

noanaopocancn
screan: | n ats X, Y, and ZROT to dispiay thoss effects’ on the graphics

0 voxm va uuvoxm vm 88:POXE 204,0:POXE
205,968
a.uux ncumagu_ x.aum Y{15) mn»rm—¢uu Xmoﬂngu_ <chaaau‘
2 ZROT(15) unzzxn¢ug mnaz<~auu '
el G e e
- ] 8= -
. MISSILE=7983:TXTGEN=788 vmmu“oacznz uqunu
M wMMhh~“mx 8ET D$ TD CTRL-D..
' $ "BLOAD MOD
10 CALL RESET crm LUNAR LANDER®

20 §QSUB 1000:REM .
100 REN THIS SETS UP SOME_ TABLES .

. 110 REM SET UP T
-310 Ren HE SCREENS
“u“ Mwam_duua
.uuauu,<~¢.u,oaqmn>rm~,uugm
150 XROT(4)=0:YROT(4)=0:ZROT([1)=0
160 CALL -CRUNCH:CALL CRUNCE- e ’
170 CODE(1)=0 . :
180 REM - . :
190 REM -
woa CODE(G) =Y
10 x.auummq“<~=~umu :SCALE(0)=15
Mw“ wmwm.u.-o $YROT(D)=0:2R0T(0)=3
RUNCH:CALL C
240 CODE(D}=2 L CRUNCH
250 REM v _
260 REM -INITIALIZE THE SIMULA . A
TION - SET UP AN INITI
270 R Lo
270 amu VELOCITY AND POSITION IN SOME IMAGINARY aazru

280 H -
300 mM"mmu! Mn <mvmmcuu HP0S=28184:VYP0S=3584.

310 REM- NOW READ THE CONTROLS |
PADDLE #0 CONTROLS
lnu.zmx WHILE SWITCH ‘a TURNS ON THE aonxmq mzmnzmﬁurq.

16 .

330 RER

340 TILT=(POL(0)/8) HOD 28

350 IF PEEK({-16287)<128 THEN amo

360 REM -

870 REM UPDATE THE VELOGITY <>mu>wrmm

380 REM

3s0 zmvmmuu:mvmmu+=d===m4nqurqu.

400 IF HSPEED<-512 OR. zmvmmovman THEN :vamunzmvmmu1:4:=
. UST(TILT)

410 <m$mmuu<mvmmu¢<d=zcmd—qurqu

420 1IF VSPEED<-512 OR VSPEED>512 THEN <m1mmcu<mvmmu1<4:x

! USTITILT)
430 REM
440 REM SIMULATE THE mmmmndm OF GRAVITY
- 450 REM

480 <mvmmul<mvmmu+ao . REN A CONSTANT ACCELERATION
470 IF VSPEED>512 THEN <mvmmbu<m1mmcl¢o
.. 480 REN -~ =
- 480- REM ' UPDATE POSITION VARIABLES
~500. REN
510 HPOS=HPOS+HSPEED:IF :vomAuuma OR HP0S>29184 THEN
‘HPOS=HPOS~HSPEED. :
520 VPpS=VPOS+VSPEED:1F <vnmAmum& OR VP0S>20992 THEAM
<1OMI<1oul<mvmma
530 REM.
540 REM - UPDATE dzm ma)vzunm ARRAY ENTRIES >nnomonzmr<
550 RENM
560 ZROT(O)s=sTILT .
870. x—oulzvom\amnu<-oul<vom\4nm
580 REN
580 REM NOW um»! THE NEW mz>xm
600 REM -
610 CALL CRUNCH
620 GOTO 340 .
1000 DIM <4===m4—mn~ zd:z=m4anwu

4010 REM -
1020 REM SET UP. SOME SIN/COS TABLES FOR EFFECTS OF

1030 REM THRUST QN ROTATED LEM

1040 REH
1050 <4:m=md—nwliaa <4==:m4naUulmm VTHRUST (2)=-28 -

1060 VTHRUST(3)=-28: :VTHRUST (4)=-22: <4:wcm4—uunlam
1070 VTHRUST(6)=—8:VTHRUST(7)=0

1080 FOR X=0 T0.7: <4=w=mq~galuull<qzmcmq—H- NEXT I

1080 FOR I=D TO 14:VTHRUST(28>1)=VTHRUST(I):NEXT I
. 1100 FOR I=0 TO 28: =d=m=m4-u+uu HOD mm~n<dxmcm4—nu

1110 NEXT I~

1120 RETURN -

‘Enter this, <-qm._o= and RUN 1t it you' _.:6. ‘To stop the program,
you'll Kave to type CTRL-C.. Type ._.mx—. to turn off graphics;- a POKE ~16300,0
may bs- :-2--.4 if the program ‘u. ?u:._.:un.n while &-u_._:_:o 9- ..oo:al
ary ila- v-o-.

7




The game 1s resily nothing more than an slementary simulstion of a.
lunar Llande Thers ‘ars of course many fsstures missing; some of these
would make ths gsms nuch more intarssting, . We could, for Eun.-:n.. have:
seversl "moonscepas”, and when the LEM hit & screen sdge, the program would
scroll Trom ons scs to esnother,. A particularly nice feature is "suto-
zcom", where the LEM and a portion of the moon ars asutomstically megnified
when landing (or crashing) {s imminent. If wa rsally wented to gst fasncy, we
could sxpand the pgame by adding meteors, and qther spsce vshiclss (friendly
or otharwiss). Thass and other spscial effects gan bs schisved.afthar as
n:.,-.n« sxtansions of n._._. tschniquss ws have coversd, or Au.«.o._.-:_. tricks.
Ses  Appendix B for s Ufst of ‘spacial effects and how ta crests them. .

] _Ws won't develop this geme any furthsr, such extensions being .
_cutsids ths scops of s tutorisl. Tha Ymportant point is that you can extend
tha gsme to include many more fasturss with only s modest effort. Gamas
.ars much sssisr when ths graphics ars teken cere of, . .

18

. LANDER®". Now RUN ths prpgram.

Here is the >vvpu-o3..:=n-._.”.

‘4 DIN noomu.amUﬁxw..u..<u_amu.mn»rmu.“mu.xwoqu”“m,.
. . YROT%(15),ZROT%(15),5xx(16),5Y%3{15)
2 RESETX=7832:CLRX=7851 :HIRESX=7983 :CRNCHE=7737

. TXTGENX=768 o
3 DS=CHR$(4):REN SET D$ TO GTRL-D- C
"4 PRINT D$;"BLOAD MODULE."

) Typs .n.:-.o statements in and SAVE nrma.c:nn_. ‘the name, FP/HEADER,

so you don't have to retyps  thém when you start another game. :
m!..o_.,.- running the program, Applesoft's- memory must be recon—

‘figured. This will- keep the 'module and- your Applesoft program from col-

[

liding. "Ths. following seriss of pokes will accomplish this:

JPOKE 24578,0
1POKE. 103,1
JPOKE 104,86 \
JPOKE 175,1 .
1POKE 176,98

: This. unfortunately srases’ ths program, so LDAD FP/HEADER (if you
saved. it warlierl).” Bsfors you RUN {t, .changs statement 4 so it will losd in
theumoduls ws crested for - our gems. Typs 4 PRINT D$"BLOAD RODULE.LUNAR
The hsader places itself and the intsrface
variables sbove the sscond hi-res pags, so nothing will get wiped out by ths
grephics, It alsc defines’ some arrays which interfsce your program to the
graphics moduls. Don't chenge any part of ths  header; .you will probably
chenge. the addresges of the array ‘slemsnts and confuse the module, Stats-
ment 2 defines some labels; these are the calls you can’ make to the moduls,
The first routine; RESETX, must be csllad before you .can ‘use any of the
other subroutines. It clesrs both hi-res screens and initializes the moduls.

" . Try this now. Type CALL RESETY in {mmediate mode, This hes ths
'side sffegt of putting you into hi~res mods, so type TEXT to get back, Now
you cen play with your shepub. From Basic, shapes are controlled by changing
the. sntries of the sarrays dimensioned in Ststement 1, Each’ array has
sixteen entries, one -for each object. CODEX(0), for example, is the cqmmand
code for objzct 0, ths first object in the data base. ™ .~

.Tha ~arrays are the only .:..< you .can tell the grephics .yoa:... what
you want, snd the only- wey {t .can communicate with your program. - Thers sre
no PEEKS or POKES . required, Hers is what some of the arreys.are for;

CODEX(4] - tells .the grephics. module what to do with object i.

19




X%(j]l = telts ths grephics moduls
hi-rss scresn, harizontallv.

where no.u_“.o. object i on the

. HN.E. - n-m—- whers to place bbjsct 1, vertically. _
SCALEX(J) ~ tslls the graphics moduls how !n.oE.-ou 1 .-_.oc_.n be.-
XBOTX({) = We wan't use this just now.
YRQIX(] = Or this, .

Nmth.E.l.n-S- the graphics module _.au...!__ns object .. should bs
rotatad sround ths z—axis. ’ .. ..

SXX{4) ~ this entry {s filled in by the module. It tells you where
an the acresn ths lest point .of object { fall, horizantally

. SYX(4] - same as S5XX, only it's
.point plotted .:..:.. objact 1. .

the vertical E.,-:E:..nq. the last

Thess arrays provide a .no=<.-3-:n.. place for paramsters to the
subroutfnes 1n the moduls. Ths subroutines are called using ti~. labels

dafinad fn Statsment 2, The following animatiop functiong are proviced:

mmmmn,m...::ﬁ-:u.- w:.o.-on:_.-. n_.-_.un:-noomu!._.-<_-=a,o:-_.-_
both hi-res scraens, : . <L .

-CLR% = clesrs both hi-res scresns. -
HIRESY - m::.; en tha hi-res graphics.'

n.m.zhu.n = Cresates "4 naw frams ~of animstion on ons hi~ras pags,
while displaying ths othar pags. . . ’

IXTGENX ~ turns on a "built-in" hi-res charscter .n. srator, 80 ~you
csn put text into your ‘animation. . . .

The resl workhorss of -the group 18 :CRNCH%, which doss ‘all the 3-D
Before calling it, you should initialize ths ‘array sntriss for sach
To .sss how CRANCHX porks, lst's drew. in ‘the background for Limar
Firat. da these assignments (in immediats modal: :

L L e
JCODEX(1)=1 ;

drawing.:
shaps,
Lander,:

S IXs()=t27 - - (
1Y2(1)=191 . :
1SCALEZ(1)%15
1XROTX(1)=0
JYROTZ(1]=0

20"

_what we wans, sincs nothing has.

.::;.J

filled in

v

jzrROTS(1)=0 -

3

. .  in .nco.- "an object to.tha
DEX to 1 is the ususl way to intro the,
creen. W-._n-n._h.%n.non-m:-- CRANCHX - to_ trs .:..:.nm n”m ow._cuﬂwn:_.“w.:-.ﬂ n.zx..:onﬂu
4 it, : ) an’ : 0 [ . :
draw it. . It will not srase any o.pu .h...- S et In fact, -._.-.::moma.ma uo“
" : ing ‘the X( rawing |
t, but s mistaks, since we ars using graw
ﬂmuwﬂn ,"Mﬁ”-.n XOR togglss’ nm- bits to -_..-. and tg draw. )

only be
method. he . .
, The position of the object is controlisd by z_n mu -“ﬂa u.u “n....w.
entriss snd with tha sbove. -.J:..n.nan-.oq?n-s.:...ﬂ.%.h,..__.. ?ou..- iy the

' d, - and at: the bottom . . ] . _
”wmﬂnnno-n..._kn:n-.:”mhus. surface's .coordinats systom ‘.. u!....n,!..-n. .-:n,.,-n. m_...-
bottom of the scrsen.) ) : : :

The scale of the object is set to full size,

The rotetion <-1.-E“-.-.!.- ‘sat Tor 8 normal .E.._-.zn-:o: (no rotat=

Thars 4.: bo....&n:n..,-:n. to . ths §X%'.and SYS asrrays, Thess are

by CRNCHX.'

T Now the  moonscaps ,nJ:... bs aﬂ.u.-.... ..-:«. Mﬁ—.—m”._ﬂmﬂu :ﬂﬂ__...n_-.mnimhmn"_“..
.”ﬂ.. ;w_.u-...- ‘-nn_.nnaw m-n".n.wﬂ.shhn.._n“wuaun.-nu.a.._ 1-..~.o._..-,.n.=- following n-A_._.._. "
o _n>rr.=ummuuﬁl. Do this to get c.nxvnm.wz.,,,w,.. mogs.
, , .._..<v- .....-..-q::«..._. sinas .«.o.c,.n.-:.n.. see’ :

SALL CRNCHX.
~r>mr. "~ . whst you'rs typing.

LL CRNC st Jeh; the soresn’
' CRNCHX - Nothing sppsacrs to happen; sores
JeALL switch is gquick.: .
1POKE |._nn.cn..u ~Switch u_-n.-. to " s surs 1t's on u_m.«,_._..”
: N © -screens, . v

1POKE -18800,0 Back to page e o .

Just ‘for’ fun,

ALL CRNCHX
JEALL. A be waird?

sse how XOR dpswing can

uo>_:—. n:zn.:u. Now .vons. .-o.....:-,.i_.. blank.: .
JCALL o.zz.o:u. Drew the -,oo,...., sll over sgain. . .

Now both scrasns-sgsin contain the.

JCALL CRNCHS'
o : _drawing.

”uqu+ﬂ;_ _ : o
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. “Now that our u.nrn_.oc:.m is on the. uo.i-:. ‘we can fgrget sbout it;
n.:- is the nice thing sbout XOR-drawing. Set CODEX(1)=0 to- pravent CRANCHX
from -drawing it sny gors. Let's introduce the LEM :.. sxactly thes same way
-u we ._nn..oncn-n the moonscsps:

JCODEX (0) =1

1X3(0)=227 ‘This will put the LEM on the q*nsn
I - side-of ths scraen,

u:::r: ._..s..._.-.. ucm..-.: nsar the no,v....._ .

1SCALEX(0)=15 o

1XROTS (0} =0

JYROTZ(0)=0

1ZROTX(D)=3 =  Tilt it a bit.

JCALL, HIRESS Turn on graphics sgsin.

1CALL CRNCHZX .
-JCALL CRNCHX

Now the LEM sand «:- . mgon srs.on both hi-res u-n-. To sntmate
the LEMY we change its CODEX -:n.é to 2. ‘Now esch ‘time CRANCHX .is calisd
it will first arass .the LEM'€ old image, transform it and then draw a.new
imege.. If the cods was left- equal to 1, the lander would sither . flicker

(from the toggling sction of XPR), or leave & trail. of n_h ‘{mages, Oncs ws
{ntroduce an object, normal animation _.-nc:.- n:-n we do the 3_.::.:6 for -

sach fra .

1) m?»mm THE oro IMAGE OF ._.:m owLmn._.

-2) ._.m)zmmowc 4:m.,.o.m._mﬂ..

3} om»: THE zmz Hx>nm . .

Set nacmu::-ﬂ. How you_cen call CRNCH%" :..-:-:_. you. want :3:

no .unwanted sffects. ‘Iry changing she X array ALY for the LEM pnd calling
LRNCHZX. Do this a few times. You' can't ses any scresn awitching, and the

sresing/drawing is always dons -on the invisible hi-res. pags; thus, the' ani="
. Ona thing,. though = the motion is .much too slow

mation, is flicker fr
because sach 2.-_- _.-ni‘..- s lot of. n«v:_u. It's time no :ln- [ !.oo_.-a.

First typs q.mx_.. n....: “dq v..n the: _iq_-:u-no: steps . we n:_ u-..o..-. ;

but 1h deferrad ___on-. o .

40, CALL ammmau _ , o
100 REM

11C REM DRAW IN THE LUNAR SURFACE
120 REM :
130 CODEX(1)=1
140 X%(1)=127:Y%(1)=181: SCALEX(1)=15 .
450 XROTZ(1)=0:YROTX(1)=0:ZROTX(1])=0 .
. 160 CALL CRNCHZ:CALL nzzn:u
170 CODEX(11=0
480 REM .
180 REM u:ﬂ:oucnm THE LEM,
200 REM
210 CODE3(0)=1
220 X%{0)=227:Y3{0)=28: mn>rmu~a_nam
230 XROTX(0)=0:YROTI(0)=0:ZROTX(0]=3
240 CALL CRNCHX:CALL CRNCHZX.
.250 CODEx{0)=2
' 260 REM :
"270 REX. NOY 4=m LEN Hm zm>o< FoR >sz>4Hoz
280 REM

: ?!.- sre a lot of things we ooc_.a do' 8t this u&:n. To n-n n:o
rmznoao: so....uo:au:,f-:nno:_.mun..o::nn:nan..-s ::-:: ..-o...- n:-

_.no-. :- could -umncnn the following - u;u—m uBsuﬁb: _.oou.

280 mom Huwuu TO 28 STEP -1
"800 XX{0)=1 .

810 CALL CRNCHX

'320 NEXT I ~

-~

330 6070 290:REN Fcov FOREVER -~ TYPE n._.xrln T0 ma.ov

: AUN the v_.on_.-. Thse . ?vo..n.:n “thing to :oﬁn- s that the pro=
gram puts the LEM st xuooc_.n:.-no- that guarantss 1t won't straddls the edge
of the screen. By s straightforward snalysis, it can' be shown that no’ point.

“of the-LEM will sver have an X~coordinats greater than 28 or lews than -28..

Statsment 290 will give the LEM X-coordinates. that ksep it at lesst 28 plot.
positions from .the . right or n:o left sides of the -2..-:. This s a 1-3-
but important cancept..

‘Yis can put’. eny: acsuu.. of assignments’ into 2:- toop, acvvo- ne
want’ psddles #0 to control ths -vvwoons angle of the _.mz. Then ws put this
statement. into our snimation loop:

mao Nzoqaau_lﬂvurgu\m-
sznr ZROTX !_3 be in n:o rangs onmq.

Add this to your .program and try it out. Thare is virtuslly no:
limit to the things ‘you can do, slthough ths loop should be n._n:« snough that

. the- an{mstion. will be'- fass, The . final version of the. Lunar Lander game is

Just such . en expension of the besic animation loop ‘developed . sbove.: It
contains gtatemsmts that simulats the: effects or (unar gravity and ‘the LEM's
controls, snd' updats XX, Y%, and ZROTX to &-22 those sffects cn the
graphics scresn: °




1 uu: CODEX(15) XNnauu <u~ga~ mn»rmuaaa-.xzoqu—auu.
YROTZ(15) Nmodu.auw mXNaauu SYS(15)

2 RESETZ=7932:CLA%=7951: zummmwlwumuunzznzuluvuuu

. TXTEENX=768

3 D3=CHR3(4):REN SET D$ TO CTRL-D .

4 PRINT D$;"BLOAD xoocrm LUNAR r>zumx- -

40 CALL RESETX

20 GOSUB 1000:RENM 4znu SETS :1 m°xm 4>urmu

100 REN . :

. 110 REN' SET ct dzm mﬂammzm

120 REM

130°CODEX[1)=t .

140 XX({1)=127: <u~¢ulgma mn>rmu~;~u;m,

150 XROTX{1)=0: <mo#unaulo ZROTZ(1)=0

160 CALL nmzn:unn>rr CRNCHX

170 CODEX(1)=D

180-REM -

180 REM

200. CODEX(0)=1 :

S 210 xuno_lmmvu<u~ounmmumo>rmu~oulau

220 XROTX(0)=D:YROTX(03=0: Nmoquaoulu.

© 230 CALL CRNCHX:CALL CRNCHX

‘240 CUDEX{D}=2 .

250 REM,

2680 REN - HxH4H>rHNm 4=m mnx=r>4uaz - mmd Up. >x INITIAL

MMW “mz VELOCITY AND POSITION IN SONE IMAGINARY. tozru
EM

. 280 HSPEEDS=-20: <mnmmuu.o"zva-mmgmau<vu-umu».

300 REM

310 REM .zou BEAD THE nozqmorm —1hﬁurm #0 oozdxarw dnrd.*

320 REN 1zHrm SWITCH #0 TURNS THE monxm4 ENGINE ozu
330 REN S :
340 qurquuvuranu\w . . . -

350 17 vmmu—lunmmvuAamm THEN 450 o Co

380 RENM .

370 REM tvu»dm d:m <mr:n~44 VARIABLES

380 AEA .

3sn. :mmmmuuuzmvmmun+:d:mcw4ngqurﬂuu

. 400. IF HSPEEDX<-512 OR HSPEED2%>512 THEN

. zmvmmaulzmvaUnlxdzmzmduaﬂnrquu

410 VSPEEDX=VSPEEDX+VTHRUSTS {TILTZ) ’

‘420 IF VSPEEDX<~-512 OR‘ VSPEEDX>512 THEN
' VSPEEDX=VSPEEDX-VTHRUSTX(TILTZ)

130 Jnx

440 REM - SIMULATE THF FFFECTS OF- nm><n4&

450 REM

.480 <m1mmn»r<m1mmcu+aan=mx A nome>.4 >nnmrm=>dnoz
470 IF YSPEEDX>512 THEN <mvmmcul<mvmmaulau RPN

480 REM
480 REM UPDATE SuﬂuHuc:.t)&u»brmn.

24,

00 REN
Mao HPI=HPX+HSPEEDX: IF . HPX <3584 OR :vammanh 'THEX

HPY=HP%~HSPEEDX
520 YPX=VPI+VSPEEDX:IF YPX<3584 OR VP%>20982 THEN
VPX=VP3-YSPEEDX . .
530 REM : o
540 REN UPDATE THE GRAPHICS ARRAY mzqm~mm.>nnomouzmr\
‘550 REM - . .
. 550 ZROTS{0)=TILTX.
5§70 XS(0)=HPX/128: <u~ouu<va\amm
580 REM
590 REM NOW DRAW THE NEY mx»xm
"500° REM
§10 CALL CRNCHX N
620 GOTOD 34C R
1000 DIM <«=m=mqanmm, =4xmcmﬂu_mmu
. 1010 REN, .
. 1020 REM SET UP SOME SIN/COS TABLES FOR' SFFECTS OF
1030 RE¥ THAUST ON ROTATED LEN - L

1040 REM- .
10350 YTHRUSTZ(0)=-60: tYTHRUSTZ [1)=~58: YTHRUSTX [2 )=~

10680 YTARU3TR[3)=-52: <4:mcm4tﬁkwll;¢.<Axm=m4u~mul ]
. 1070 <4zwcm4uhmwnlgm VTHRUSTZ(7])=0

1080 FOR I=0 TO 7: <4:=cm4unahlma||<4zmcm4unw. NEXT 1
1080. FOR I=0 TD 14:VTHRUSTZ(28-1)= YTHRUSTS(I):NEXT 1
1100 FOR I=0 TO 21: zﬁzmcmﬂunm+w~1<4:mcmqu—nu NEXT I -
1110 FOR I1=22 70 28: :4:mcm4unmlmmu <4=m:m4unnu zqu I

1120 RETURN

N .

A

3
2

Type in this program 8nd run it Af <oc like. ‘To stop the program,
you'll :u<¢<mo type nqwr1o. and then do a TEXT command in ‘aanu*-n- sono no
get the naxn scrsen back.

'

. qso geme is really nothing more n:w: an mFmam:nmw< simulation of 8
lunar lander. There ara of -course many features missing; some of thase
‘would amrm‘ the game much mors interesting. - We could, for instance, havse
several "moonscapss", and when the LEM hit a screen edge, the vqonwua=zo:—a
scroll from one scene to enother,. A particulerly nice featurs is "auto-
zoom", whare the LEM and e portion -of ‘the moon. are sutometically magnified
when Fm:n*am (or creshing) is imminent. If wa really wentsd to get fancy, we
could expand the game by adding mateors, and other spsce vehiclas (friendly
or otherwise), These and. other  special effacts cen be schieved either asg
direct extensions ‘of the technigues ‘we have covered, or by cléver tricks.
Ses >nnm:a,x B for a list of special effects and how to create n:oa.

We won't devslop this game any wcnn:uw. such nxna:-.o:- c.*:n
outside the scope of s tutorial. The impartant point is that you cen. -un-:n.
the game to fnclude many more festures with only a. modest effort. Games
8re much easisr when the graphics are tsken care of. .
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. v ) S . _ tn

- - SOME_FUN WITH 3-D GRAPHICS AR g " We nesd all thres drawings to .:a?-‘nnn.nn.:“-:-ﬁw“.w“ﬂﬂﬂﬁ. mu.-%::unn "
: . ) : : . ; n o or : .

s The 3-D world i3 » simpls sxtension of the 2-D ‘world, but ‘it .is|gsch ‘drawing 3:.9:--:-,.._.“. :z.._-wu-.ﬂ“”._.v.m_o;%.-:., This drawing is thitad n”n.“ﬂu”
much mors-fun. - Whils 2-D objects and transformations sre sasy to visualize,[4ingle n..-_::n...._nn n points or lines. The Box in Figurs § .:F..ﬂ- 3tme
things ars asuch lsss intuitive in 3-D,  Suddenly, .instesd of one kind of |thers are no hidde , i ) : o
rotation,.. thers three kinds which can bs- combined to get some very technique:

‘complex motions,  Thres dimsnsional objects also ‘look ‘much mors realistic
than flat shapes. Thess ars Just some .of the ressons why 3-D grephics are’ . ) .
so sppesling. - N - ‘ o . o . - v
LA 3
S Fyun

N The biggest problem with 3-D graphics is the difficulty of visual- .
Azing objects and describing theam to the graphics editor.. It's harder to .
draw 3-D objects on paper, snd sasy to get the different coordinatss and ,
sxes confused, If you. thought 2-D coordinats systems were difficult to use, :_..L.... : : 15,5.9)
you'll find 3-0 coordinstes sven worss, . . : _ B

. : -One way to ..v.v_,.-...sn.oo-n:o-u-n.una ou._..n.n- is to nz..un.. several
differsnt 2-0 "views".- This s the architsct's approach: draw ths object
from the side, frum head .on snd from sbove. ' The muu.o..m:cnm_.- in Figure 4

is 'a good sxaaple: ?ss.
: : ’ ' . ' . - P S
- . A < n B
A»:..y.\ﬂ.im T (Ree)
e .
] ' .
" R ﬁ
gesais ) . Figure §
- . > 7 , '
) - N ﬂ ..f‘-a.l...»v.m L .2. .»“.lw.A
Figurse 4 ) . . , o e .
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: >.69,-. spproach 1s to 4
sticing is' parpandicular to one ow-:%_- .
u"“..nﬂ_uu-uﬂ_ “n. om_n,..&:.n. in common

: e object. For n
considsr ths Prisms in Incwn.. m" cortein o

ha object into layers . A.
yers. Usuall
axes, 80 that sll of n:...u&:.:x.‘.:n:"

lass of shapes, this method 1s idesl:
N i

.
. »

’ ' . . . .

A VR \  Tes
¢ ] L - s "
L4
slice #2 . ,
is =50

%‘5_
sice 0t : ‘ .
Z220

© . peats 0,1, y ' . .
' o .s \..~ .A-(..Q.-:L h\ lines +o \o..x‘h 34,5 .\.\u\nn}.t-\\.

. - . L Figure m..

techniques -ars only : .
ods, relying ‘heavily on.trisl -=”.<..-.....m%_w-n.oa.. Oysan, very informsl meth-
]

expsriment ’ work b . .

Bors than Hhrnh.c.-nn_..-o,. ﬁonhn“wa.a. nsnn.u ths best =-<ounno o_.“!“.? H._m:a--.. aﬂ.-:no.
ns th : -gonc . . e

weans the last word.) You may ....:n- ““E..".. game applications, but it {s nh. _““

you wit ; it
Vcotnad T nape. S bopenie & For o e eer o bl

Spdce Shuttle. . You

At this point we present the data base -for ‘tha
8 it came from (sse Appendix A).

sheut: !
hould maks -surs you  understand wher

~

N . . LY
Object 0 contains points 0-28,

‘p ::a-.olmm‘. o o

eint 0 i3 at 4|m. AR . .

Point 1 ig at - g, -0, 0 Line 0 connsct ; ’

Poigs 2 at lmv. 3, 3 Line conn s points O and 1. )
s at -57, 3, -3 ogts points O and

Point . 3- ;
Potng g 1 or _oyr. 3 3

4 1% st =57, "3, -
SRR
oIt 8 is et 42, 8, -8

0

1

Lins 2 connects points 0 and
“Line 3 connects points O and
Lins 4 connects points- 1 snd .
Line & connscts points 2 and
Lins B connects points 3 snd

NOGO AP

How convenient this: mathod will bs

'Y Key.

Line -7 oo:_..on-.u&:n- and 8

point 7 i8 8 N 4 ant
point 8 18 -8 Lins . 8 connscts points 6 and ]
point 9 i ] ‘Line 8 connects points 6 and 10
‘Point 10 is -§ : Line 10 connscts points 8 and 11 . -
point 11 18 ] Line 11 connscts points 10 snd 12
point 12 18 -8 Line 12 connscts paints 11 snd 13-
point- 13 18 -8 Lins 13 connects points 12 and 14
poins 14 is -§. Line 14 connacts points 13 snd 15
point .15 18 -~8. Lins 15 connscts points 14 and 16
Point 1€ 18 -6 Line 16 connacts points 15 and 17
paint 17 18 -8 Lins 17 connects points 16 aid 18
Point 18 is K -8 . ‘Lina. 18 connects points 17 end 18
Point 18 is &t 38, 9, - Lins 18 connects points 48 and 20
Point 20 is at 38, -8, -6 Line 20 connscts points 19 and 20
point 21 1s st 36, 6, g Lins 21 connscts peints S and. 21
Point 22 is st 36, -6, 9 * Lins 22 connscts points 7 snd 22
Point 23 is st 8, 0, 8 Line 23 connscts points 18 and 21
Point 24 is as 27, 0, 8 Line 24 connscts points 20 snd 2
Point 25 is at 21, 0, & Line 25 connects .points 21 and 22
Peint 26 is st 30, 0,27 Line 28 connects points 23 and 25 .
’ Line 27 connscts points 25 and 26
Lins 28 connacts points 26 snd 24

.

this fn to play with ths spacs shuttle lit's not
on the .disk becauss of the copy u..o«.nn,_ua.. Uss ths editor
did before whsn. you created ths Lunsr Lander shaspss. .When
gst into display mods (typs 'S') and. then into -gpin_moda -
You should now .ses ths Spacs Shyttls on the scrssn.

. You'll have to iyps
svailable
sxgctly 8s you
you've finished,
{typa 'S’ sgainl.

Spin mods is 8 specisl featurs of the sditor that.csn give you @&
good idea of whet an objsct witl look Llike as jt. rotates around the -
differant coordinate sxss. In this mode the X, Y, end Z ksys act liks tojgle
switches to control “the spinning - sround ths X, Y, and Z 8xss, T8 sctively.
For instancs if you hit the 'Z kay, the Spacs Shuttls will begin ‘to rotste
sround the  Z-gxis of its coprdinate. systes. Hitting it sgain will g%00 the .
rotstion, Try it. ‘ :

. " Stop the Spasce Shuttle s0 that it is rotessd ® bit. Now hit the.
The Shuttle will turn sround the Y=gxi¥; but nbte that. the Y-axis
has’ itself bean rota d (normally it is -n..au:n_nqvt-:ntno::r . This {s bs=
cause of the way .the 3-D packege transforms objects.: The first thing -it
doss is the rotation eround the Z-axis; then -1t takss the rotated object and
rotstes it some mor€, but this time sround s transformed Y-axis. Finally, it
rctatas agein; eround the X-axis. ‘Many 3-D packages work in this wey. This
allows .you .to rotate any cbject eround its Z-axis "in any orisntatton; you'
should keep this in mind whean vou lay out your shepe . .

Space Shuttls into

Try __na:. Use the 'X* and 'Y keys to get the
hit the 'Z'

.@.:..?n.:.« orisntations: Then, when you have stopped the rotation,
key.. ‘The Shuttle will spin sround its transformed’ Z-exis.

This is definitely not the sasiest concept to wisuslize. .._..ov a-r...
things worse, you cah- have several [up to 3) distinct rotations going. .on 8t
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s time,: .mun-:l-:n ‘with this. ‘Soms of the ..on.c_.z:n.. effacts are
interssting. - ’ o : '

s

Coding this simple simuletion in Basic. would be very essy. Sincs
we are now in tha 3-D world we .. would "use ‘the XROT (XROTX) .and YRQT
“(YROT$) arrays, which wers  zesrosd qut in the 2-D ‘Lupar.:Lander. Every
drawing technique carriss over'directly ‘from the 2-D to the 3-D cass.

. Soma’ final comments: The 3-D package has. no ‘perspective or hidden=
lins capabflity, two fsaturss of the real world that humens uss to undsr—
stand .coaplex scsnes.. This mesns that many orientations of objects will
have two interpretations, as in an ‘opticisl illusfon; ‘this could make & game
confusing. . Anather limitation 'has to do with the limited number of paddles
on the average Appls II, It §s difficult tp create a 3-D game thet allows
the player to - control a ‘space ship [or whatever) without .some kayboard

commands. Thess are simost alweys hard to master. Thess comments are not

n-an«on:.ooc_..-o-«o:.u:.n _.-n:-.ano n:n:nzn-wocno creats a first class
J~dimsnsional geas, . : ; . ' C :

‘30

A} .
contains .al

h par

tnformation about. eac

s spare and orderly manner 3

of -tha system :5-..“ v

{. .You shou

“u“oﬂnﬁ ‘specific .ncnﬂn._oamuc-_”wum nnum
. gystam, It will be & et

.w”“n.wn least 8 _part of the .acaol.:
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APPEND. — Adds to _She current  grephics dats. bass, There are
‘Shres. modss of sppandingi. £/0INT, L/INE, and O/BJECT. A .dats bass
-¢an’ have » maximum' of 255 points, 253 lines, and. 16 objacts, Any
attemnt_ go sppand $0 .8 part of ‘ths dsts base that is full will
rssult in an error messags, . . ) ’ :

I/NSERT .= 1Inssrts into ths data biss. As with asppsnd there are
thres bodes: P/QINT, L/INE, and O/BUECT.. When points are inserted,

_8amy_ Llines may be chsnged so0 as to refsr to their original points,

Inserting points or iines never changss objects. Msks surs to
changs objact dascriptions  when you insert points or Llines. Any

attempt to insert {i pert -of the dats bass that is full will cesult -

in an error message. - . !

VELETE — Dsletss from the data bass, . Again, thare are thres
modes: P/QINT, L/INE, snd O/BJECT. When points are delst , soms
Unas may ‘changs s An insart. Objects sre never modified whan
¢3Ints or. lines ars delsted, . Maks surs to changs object descript—
fons whin deleting points or lines,

_C/HANGE '~ Changes P/0INTS, L/INES, and 0/BJECTS, Requires & range
which - spesifiss how many to changs, A . _IX" . means
- éhange only point, lins or ‘object X, 3 pgir "X, Y* means. ..u..-:o.o
points, linss aor objects X through Y, and 3 <cr> nsans change all
of the points, tinss or, objects in the data basa, Old points, lines
or .objects are displayed on the Scrssn s prompts, . : o

LIST — Lists the current data bass, a rengs’ ia' required. as in
C/HANGE.* The -data base is listad starting with all of the objects,
ﬁo:b-n. by a range of point§ sod. Unes. - : o )

R/EAD '— BLOAD's » !.-ioc.a—« dafined dats bass fros the E-.., into
the deta base ares.. The standard ‘Apple DOE (not copy-protected 3-
D 00S} §s used for the read. - :

WARITE- — BSAVE's "the current data bsse to the disk, You are
prompted for a filename’ which is sppended to the string Y“SHAPE.”
t0 get the asctual file ni.me; Lunar Lander becomes SHAPE.LUNAR
. LANDER in -ths disk €itilog. The .standard Apple DOS is usad for

the wpite, -

WESSAGE — Sends o message ‘through ths. Apple II DOS. This {s
ussful for CATALOG'Ing the disk while in the editor. Just typa
‘CATALOS' when the flashing cursor sppsars. -Any DOS command can
be entsrsd, but the effacts of LOAD's and SAYE's are'unpradictable,

SHOW - Cisplays the dsta basa. This Sa-r.a..- ....-:« three
F . Esch one.
Prempts for an. objact number. - Position will move the specified

different commands: P/OSITION, T/RANSFORM, and S/PIN,

‘ .

. _ _..‘,. .-,vo:n-ﬂon:..
‘ v ori ths graphics scresn thet corr . .
Sorein ,.nu*.w"“-“".‘-oh. v-na.h-..n Transfora will v._.?-iam-w_.. o«o nnﬂn. b1
setting tions .on the object. ‘In. this. mods, v-.N. s 0 ang
aq!.a«o...ixﬂ. and Y-sxis rotation, respectively, the 2%— oneroL
8”“.%“: "around the . Z-axis, and' the nc....ﬂ. mﬂ.«u___.um“u. ol scaing;
Finally,. #piF : jely -ratate sn objatt . :
.mwuu-«mw-““un ..:%:-8 Wn.u:.._ﬂ.c.-n_..«n ...oN. keys control rotation sround the
a on e . . e . - . .

X=, Y= and Z-sxis respectively. | o
, ‘ higher comsand level, If.it £ ]
(whers numbsrs are entersd},

<s80)" —— n ‘sny .-on-p..-o-n-. to. |
to a higher command .leval.

_ A lin
he' st. charsctar of an input Llin
.«M.a—ﬂu‘o.. o-:o..-—- ths command .-an sscapes.

_...o... n.o,..-....:_..o_.-mﬁo... sbout Editor no_q__:..:nu...mo- >vu-=n._x.o. )




! [

EQITOR ERROR MESSAGES

- BAD POINT, REENT .
ER — P :
ated by two ofnts must have : ‘tag
127]. 0 commas, Each coordinate must nhh.eﬂs nnu_..ou_.n“::um.n separ—
' ) : ’ : -rangs [-17

BAD LIN TER Th L8 ’
defined vw:,.nn. : . 'he endpaints ¢ line must be’
. n ) of » . | currently

BAD OBJECT, ‘REENTER.— The.

object must K
and objects, be’ within the ran

point and Llins ran
1 ges describi
ge of n:_..n.:mc defined uﬂ:«-.:ﬂ:um

BAD INDEX, TRY
.A.zn:.nc-.m be AGAI
or objects.,

N o= When uﬂﬂﬂ_‘K:_ﬂ .} uo—_.ﬂ F—:. af OU-.ﬂ"- an
’ f
'-nﬂ_:: the _D_—c. O‘ nﬁ__I:ﬂPg Q.‘ insd ﬂﬂ—:ﬂﬂq lines

BAD RANGE, TRY :

N ' AGAIN = R

or objscts g when spacifyin a .

ranges. » the index ‘or indices. acnn<u-o ﬂ: _.no:_..omnncoh..v.ﬂ.p::.. lines
: ently defined

NOT A COMMAND, T .
y TRY AGAIN — . e -
. to any of the possible oonaaaa&oc ..in [} x.«. that didn't ‘na.....uuuan

NOT A GOOD HOOE. ._
- f0DE, REENTER =~ -
_and BJ ! Yo

.aon-..o\ ect madss. u have threes choices:

A : P/ .
Ngta: the I/NSERT command :-\own._..O\rm\LHMMm

POINT "SPACE FULL -~
can bs entered. The n.m- base contains 255 ,2.::«. N
. - . « NQ MmOrs

LINE SPACE FULL —

“Th o ‘ :
anv mofs, — The dats bass containg. 255 lines. It can't h E.
. 83, ho

" 'OBJECT SPACE FULL. —

= ULL. _
the limit. H The data base contains 16 objects. That's
. ' - : . cts. at's

CANNOT DELETE - _ A
, TE SOME POINTS — ;

which R S = Y ! ,

. 8r¢ @ part of sane line n.",n.:-uﬂo“"n..nvn:m to delste points

. Tha first part of .n:-.n...uuznr .,u:.ux-u- is ﬁ.: iine erssing anc
drawing ‘program. Thers - are two veraions of this. prograaj., onse draws by
by storing 8088, This

pRing the -graphiés memory with bitmasks, ond grasss
{3 not necessary to  read _s_.

" makes the erasing function faster, _gincs 1% !
mn.ﬁ.-u_...n_.o,:- and erasss by

The othar version of the drawing .
The mua-.-cu_.ocﬂso; used for draw~

r than.the OR varsion since it aust
corresponding advantage of teaving the
h draw-srass cycls. - . :

gerasn. ]
XORing the scresn with . ths bitmesk.

ing end srasing. "It ‘o,.,-n_,nswp< slows
resd mamory to erass, but it has the
scresn in jts originst stats after 2ac

e works with s -standard coordinats systea and
ons with the afd of tables. The

s but has the disadvantags that
cesan size 18

The drawing’ sofswer
doss the mapping to.ths actupl memory tocati
table ‘sshame® .osn_.o:n.:..a:- fastest unu.ﬂ.g . !
‘not "atl-of- ths hirss.  scrsen is availsbls, Th3 gffective 8
256x192, whils the actual scfssn dimensions ar3 230x192.

with both scres 8,
Usually, tha srasing .’
you can never’

. ¢f tha drawing goftaara work.-
though only ond scraan will pe active at 2ny ons time.
and drawing {3 dona 'on n:n..,._=<*u*w—-|un_,on=“:nZu. is why
actusily ses any’ line$ being drawn during Bn- animation. = ) . .

. * Both <¢._.12._u_.,

e is the 3-0 Anaw:uao...ann,_.ma. .u_.ow_.-u.m
4 scaling-of line drawings, thoughr

- “The a,-no.nn;vum«. of the packag
imposed. The first

This. progrea parforms trus 3-D rotation an

4n the interssts. of .-u-ncanh. speed somd Limitations are
‘transform 18’ rotation argund ths Z-8xis. Thare are 28 nnmﬂ.c_.uh_.._nan-«._on-.

around the Z-sxis = plenty - for g3m3 ‘applicatipns, The nzxt trensform- is
rotation around the’ y-axis; it 18 appliad to tha  result. af the ,E.S:oc-.
transform. Again thers sre 28 differant oﬁ-:.nmno;m.ﬂ._.oc:n this axis. " The
last * rotation is around the ' X—axis; 'this is applisd to the result of  the
previous rotations. There are 28 n._ﬁo_.o:ﬂ.o_.,,.an-ﬁo:,- around the “Xr-x:..

ted rotaticns, the pragram .uo..«o..ad s
for an object -ranging
‘This - should be ade~

_Aftar carrying out the raques
scaling’ n_.usu«n_.a-ﬁoa.‘.qnn..u are 16 possitle sizes
from full scale .to 4/16 scals, .in incremenis of 1AM6.,

.quate. -far gams spplications. .

oo The final ‘transyormatian is uom.:._mi:u_. The .n._.nzm.?_.ann uo.*s.n..u arse
given an absolute offsac. af 0-255 _.61,8325. ‘and 0-181 yertically. The 0,0
point 1s. the left 0P carnar of the screen. : :

‘It ;m;svoﬂnr:n =3 re=alize that this E.on.nma ‘doss not clip ;_..:...n.
that sre partiatly or entirely off 'thy 35Teeh. In fact, it cannot _eyen

detact those lines, end this sometimes giv3d cnzu:..m.a. Fesults. It .is necass™
assolute positions that kasef

‘ary for. the. spplication progrem to give cbjacts 3t !
poundaris3. A “similar . though subtldp

them suitably: fer from the screen
can gn off the screen Af they ure far.

problem is that when rotated, points
‘points should be defined to ‘bs close

encugh from the origin. If possible, ]
t fall.off the .mm_..nu:,.,; ‘any possiblé’

‘enough to the oln*a,%-nas: nn:.
-erientation, o s




.

T The high lavel .‘ ' CL .

and from the .3-0 ntarface concept 1s simple - .

The arrays: must be v%-ow...“_nnu, through fixed —onnnoﬂr -..nn_.nau..-..‘.!.n:a.:: to
. ! 8t the bsginning of the _u..ou_..ﬂ .c:na.n-h*o. ..:.-i.

. -..-:on

a 8 -o:... —0.. o“F.k-"F—ﬂ< at -Pr :—. arrs
. . R . ‘_ °<‘u’. ﬂ:. ‘OPE:—Q
*:ﬂ.ﬁﬁ. . . . . s

.v.ﬂ—“.. ths b—.v—d&ﬂ- Db._-ﬂ—onﬂ that are ] v. ﬂ.—uO—’ d f ) -n:
t [ ]
. Q

D- Cv to ua ﬂU&‘ﬂﬂ.c —:. -number :-ﬂ of 0”&.0“. .:- "-—D .n‘ﬂﬂ_

correspands to -th
¢ .0 -the numbsring of - ’
his array may take on the «w_.po:._an%-.‘mm_w%-m. .2._.-«..4 o tlenent of
. 0 — do nothin \ o | |
- C g with ths obj
; object,
transform the object snd draw ft,

.ml:..s. .
ou-n
3 — srase the o&.nnn”.nn-:-wo_.- 1t and redraw it,

~ 'CODE antries f x , .
dons  for for non—existen p , - o
N8 JOF you when s.module is ‘3...:_.‘“.“.._._.-_3- must be 0, This s

'X XX) — An ar _ _ .
offsst ray. of 18 integers which ' 'y Lo
arigin oﬂ. h.:.u. nuu%:-.. af ssch 8._.2...... n“.nwﬂ.-.n 9«- Porizontal
-8 codrdinats system exactly o:.n:n Fm.«mcn-,..nz..
. acraen

coc:n...«:_..zo
. -.
scresn uw::n-_.«.. :.. ow?-n of 255 -puts : the abiect on..the pight

;- array of 1 y .
offsat, in pixetl 1§ integers which Specifies th
] pasitions, of , Pecifi s
origin , » sach objsct. - An- vertical
8in "of -an object's coordinate .-hn. wﬂo..rncwu...-nn.:ﬂw no n erem
. Op screen

boundary, whila an ! ,
screen boundary. - ,law-....n Of 191 puts the object on, tha botton.

SCALE — An afray of
each oﬁﬁmmw.w.mw&.o:w:::h.: of 16 integers which
0 (116th" normel -én"-oca -be drewn.” Array valuss ca
the effect. of n:..:.:n.osﬂu n"_u Inoraal size). Any onm.-_....,unmm «mos
usaf s ¢ sca , e
L whan apend 18 orieieus kS faraorastion, " Thts' cun e
. . red.,

specifies how big .

'XROT (XROTX) — inte,
=~ An array of 16 intagers which rv.n.::-.- how ac.n:. -

sach of ‘the objects
. : hould & :
coordinate system, A s 8 rotated around the.
27 {rotated . o  Array ‘valuss can ran X-dxis of its
ed almost. 360 degraes). Any onnn.-“_..ocnorw- :h.o-..oun:-:o:. o
e effect

of turning off .the -X-
spead 1s critical, . .-.onuzw:_ transforastion, This . is. ussful whan

mn-an.- how much
. Yoy r
Array 1-.._:.- can. range from 0 (nd _-.“Hnnuﬂa ,M“

YROT (YAOTX) — An 4 o
. h arrsy of 1 X
“nnw&o,. the objects. should be a...“.a_.n.u:.- which
ordinata. systea. sted around

-

" CODE (CODEX) — ‘tager ored.0 tp
QDEX) An srray of 1§ integers. (numbered 0 tp 15) ‘which’

. @7 (rotated -almost 3680 degress). Any other- velus has the effect
of turning off the Y-rotation transformation. This s useful when
spsed .is criticsl : o
ZROT {ZROT%) — An array’ of 16 integers which spscifies how much
‘sach of ths objects should be rotstad sround the Z-exis of .its
"coordinste systam, . Arrsy valuss can rangs from 0 (ng rotation} %o
27 (rotated slmost 360 degrees), Any. othsr valus has ths sffsct
of turning off the Z-rotation transformation, This {s useful when

‘spead is critical.
s -which ars filled in by the

SCRNX (SXX) — An’ srray of 16 intsger
holds the horizontsl position”

‘transformation progrem, Each entry
of sn objsct's last point (as numbersd in the dates bass). on thse

screen, Veluss returnsd renge from 0 to 255, This is useful for’
determining when ‘two ssparats objects touch. .

SCRNY (SY%) — ‘An .array of 18 integsrs which ars filled in by ths
. transformetion program. Esch sntry holds ths vertical position of
' ' an cbject's last paint (ss numbsred fin the data bass). on ths
scresn. Vslugs returnsd rsngs from 0 to 491. This is useful for

dstarmining when two sepsrats objects touch.

S

The set of grephics ou-_.-.m..o:- svsilabls wo n_..,-,. spplication is ,.;2
t it should be adequate. Three dimen=

.-urn::u-n. though for game dsvslopmsn
‘sionel \ina drawing 18 well supportsd, with the following functions: L

RESET (RESET%) — Initializes the gr
the. CODE srray and setting up addr
. cods. The scrasn is then clearsg and

‘pags) turned on. . .

sphics module by u!.ﬁ.:n out
ssses in some sslf-modifying
hi-res graphics mods (primsry

CLEAR (CLR%) — Clesars both hi=res graphics -2..‘. sns and turns on

hi-res graphics (primary pagsl.
:Hmmm.a.xunmm.ﬁ — Turns on hi~res greplics (primary pagel.

(CANCHY) — Creetes 8 new .frams ‘of _animation on the
) invisible hi-res screan, ‘The graphics operations vnl.o_.n_an. depend
N ’ on the CODE entriss for sach of the existing graphics objects.

vihen .the nsw frams is complets, CRUNCH flips the display to that
tocate, the arrsys,

hi-res page. In Applesoft, CRNCH%. must also .
since they sre not absolutsly fixsd in memory. This must happen on
. every call of CANCHZ since locations cen changs at run-time. .

CRUNCH.

soms very specisl purposs festurss that
The most unusual facility is the nmissile

gsnarstor. Missiles are n‘svmk\h__.n. tsd points, wiwn "spsad .and direction
ettributas, This allows ‘the-Ussr to firs nissiles without having to worry
1dout wheare va:ufu:oc..n bs plottad and whan they havs -gone off ths "scrsan.
Becauss of tha added bverhead in the CRNCHZX routinel Apptesoft uscrs cannot
use migsiles, In Intager Basic the missile interface is similar to the 3-0

‘The .Game Tool provides
should be very useful in games.

B o




- antriss are definsd:

grephics interfsce. The following arravs previde for transfsr of E.u.:___.a.:nm"

MCODE — An arrey o1 16 integers which spscifies what cperatisng
are to' bs performed on- each of 16 aissilss, - The following ‘arpray

0 — {inactive) do nothing with the =issilae, ) .

-1 = (active] animats missile and .wrep et screen bound—

- aries, . . o

2 — (unassigned) i A . : )

3 — (active) snimete missile and clip at scrasen bound-
. aries. . o

The MCODE array entries are written into by ths

-~ missile utility ss well as read from. In clip’

. mode, when a missile goss off an adge :‘of the.

: screan, its MCODE entry is -set to .0, ‘This is’ Appendix
quite simpla ta test for., Putting undefined val- '
ues into the array entries has undefined sff- .
ects. Befora using ths missile utility, -it s
necessary to zero out the MCOQOE array. 8ESET |

does not do this for you.
MX == An arrsy of 16 integers which &pecifies the horizontal
position of - each of 16 missiles. .The entries may range from O
(left screwn -edge) to- 255 (right screen edge), The arrsy entry is
given the missile's starting position at the time of activation, but
the missile utility maintains it from then on. o

g

MY =~ An array-of 16 .:,_namm_.m which specifies the <ow«,._n..m...uoﬂ.2o:

of each of 16 missiles,

The entries ma

y range from O (top screen

edgs} to 181 (bottom scresn edge),
missile's starting position at ths
. missile utility maintains it from than

KDX — -An !..:* of 16 Snnua_.u.:inm.mn-n‘an.n the :.olno:nm—

componant of the missile's velocity,

every time the missile utility is called. -Array entries-.may have

The array entry is given the
time. of ectivetion, but the
on,-

This amount 18 added %o MX

any: value ‘in the range =127 ... 127. Suggested values. lie in tha- 9 .

range =7 .. 7. :

MDY — An array of 16 integers which specifies the <m3._nm~ ‘com=

ponent of the missile's velocity.
time the missile utility {s cal

_This smount {s edded to MY every’
led.- Array -entries may have any’

value in’ the range =127 .. 127. . Suggested values lié in the range
*7 e 70 . - -

One utility. hendles all the missile. functions:

MISSILE —. This subroutine attempts. to update the MX and MY ‘arreys

. by the .values in ths MDX and MDY arrays, respsctively, for every
. currently ‘acti{ve missile. MCUDE antriss are .chscked 'to determine '
if s missile should wrap. or be clipped when a screen. boundary is

3B

its ,:noom entry is set back

.o:non:nc..ua. If a atssile fs clipeed, ries wili be 128 more

to zero. - During normsl animation, MCODE ent

"than the valus originslly storsd there by the user. o

The Gams ._.oop. has full hi=res text capability:

-gtatament will send
Any subsequent print ‘sta _
text onto ths hires scrsen. The charscter sst sits on the primary

ing 1
destroysd if gny print ’
1024 to 2047) and will be de . a1
M““” ﬂ-nnﬂ-.”: the time that nnm aouww“_.imaa—omu“u_. unumhxﬁmm e
T rovides . a5 well
nniﬂu.-n._“.m- umnnw-mw“no_.uhn :m:n:ru to Christopher mmn.._nouo for. ths

text generator and character set).

TXTGEN — Turns on text.

n about the text generator, ses the '‘notes in

For mors informstic ing. MISSILE and TXTGEN, see )unu:n_.x F.

‘E. For a_ sample prograsm us
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v

HIGH LEVEL INTERFACE Fop AS ° AG) s
v mmmm._.k LANGUAGE PROGAAMS :

8l30 available to tha .assembly languags pro g

sthiler too., Howaver, mmer, Th !
. the arrs . e intarface is quj
st thi e ed Y$ &re more cc: . Quite
D AT S e el
. D wi cr

¢ how to sat

up the assemd .
ly :ancun. interfacs, Consult the pravious section for  th
vious " the

beh
8havior of  the .graphics functions.) - Herg are the’

this level;

CODE. —- 16 nosaumcn?,u bytes stafting

.8t address $6000, containing

. the command 1
n bytes, for- up to 16 objects,- The follewing commands

ire defined:
$00

. $02

. i erase the object, tran

8Tass the object,
- X — 18 consecuti \Pting |
tLive bytes st
woluo:n:. positicns of the “wn._au o
rom $00 to SFF, BTN .?nn-.

Y — 48 consecutive bytes starting at:

$00 -to $BF,

$00 — do nothing with' the: abject.
) _ g "object.,
.$01 = transform’ the cbject u.“ann..u: it,

sform 1t snd redraw i,

address .umﬁ.:o n.uanm*ia |
S8 th
.vou.:upn array valygs ..wgnm

address $65020 containing . the

vertica
L positions .o« the opjects, Possible array values réngs from

SCALE — 1§ consecutive 3«.- -n-_..ﬁan

at address $6030 containing

the si ! :
Zes of ths oE.-nn.-. m~asible array valuss range from $00 to

- SOF, g

8t address 38040 containin
.n:- X-axis, Possible .-_...um

YROT — 1 j - |
] consecutive bytes 6tarting. at address $6050 no:nui;m

SCANX — 18 ‘consscutive
Bl [ ve bytes st
3-D  transformation prograa n_zun_‘.“*:w

the Tntu.. Possible array

8t address $5070 ,:Za,_ th
ith the absolute :oluo:nmﬂ

screen -position c..a the last point tr, nsformed for each object
Pt r ect

SCANY' — 16 consscutiva bytas -
- 88 Stur
_ 3-p transformation u..on:wa. q‘_.ﬂ.wm“nn.
scresn position’ of -the last ‘point transf.

4p

at ‘address S5080 which

: 080 the
with  the absolute vertical
o-..soa for esch object,

T

array descriptions for)

" The following source

MCODE = .16 consecutive bytes :-3:6. st .address $60S0 which
) [ form for sach missils, Possible

spacify  which operations to per
arrsy sntriss are: ‘ . ,
$00 — [inactiva)-do nothing with tha missile. : .
$01 = (sctive) enimsts the missile, wrep st scraen bound=
) aries,: _ )
$02' — [(unassigned) ..
$03 — (activa) snimate
aries,

the. missils, clip st scresn bound-

tha_srray sntries witl'

During normal snimation,
o . fr 'and from 303 to $83. -

changs from uB to 381 an

!..a,:n "at sddress $60A0 which specify
h missile.” Array’ entriss may range

MX =~ 16 consecutive bytss
the horizontal position of esc
from 800 to SFF. . .

MY ‘— 18, n,on,-.nc«:.. bytes ‘starting. at .address $5080 :Z.m: spacify
ths vertical position of each missils.  Arrsy entriss may. range

from 300 to $6F.
spac~

MDX -— 418 nomu-ncn:- ‘uﬁ- ,-n!..n..:n st sddress -$60C0 which h
rray

ify .the horizontal camponent of wsach missil velocity. Arre)
entriss may rengs from 300 to SFF though suggestad <-E-.. Lis 1N

ths range $F9 .. O ... 307.. -

‘

...xu« - 18 consscutive u<.n-. starting at sddress. $6000° which spsc—

1fy the vsrtical componsnt of each missile's velocity, Array en—
triss msy ranga from 300 to SFF though suggestsd values :m in the

.-.:Q. ﬂmﬂ e 0 e $07. ) )
.?._..n....-nin,r cpsrations have the following addressss:

. . RESET — '($1EFC)
: . CLEAR = {$4FOF)
HIRES — (81F2F)
.CRUNCH = ($1E38) : _
. | MISSILE — [($1F38) E
- TXTGEN .— ($300) R '

might ssrve as s headsr for sssembly lengusge

spplication programs: - . ) : .

) ‘ORg #8000
1 setlup n.:-. srreys. . . .
Bope . | DS ' #$10° . . 3 Set saide 16 bytes
X ps 310 SRR
'y’ . DS 810 ]
SCALE ~ DS’ $10
“




XROT - 340 .

YROT DS
ZROT - DS. _ "““.
SCANX DS ‘10
*SCRANY. DS $10
NCODE 08§ $10 -
MX 08 310 .
. MY .. D& $10
MDX DS . 810
MDY DS %10
?
; Osfins subrou: . S
Ly - ‘u._.ocn:_.- in tha graphics packaga
RESET  EQU ™ ‘$1EFC
CLEAR -EQU = $1FOF .
HIRES  EQu $1F2F . .
CRUNCH EQu . $1E39 -
MISSILE EQU = 31F38
. TXTGEN EQU . ° 3300

Your u_.om_..n_.u follows -.n address S$SGEOEQ

- oo we

. i) —Lﬁ.:.-n an ‘appli .

much Llika writin pplication program in. assemb

arogran. iting ons in Basic. The final _.o.cS..a nw..-_ﬂ__.ucu_mﬂ:. :“_m_. ‘u-w. very
, . ' a faster’

n Cogrdinate System K .

>oou=n;.>, — The GCartesia
nsl "spaces" without:

=. 2 and u. dimensio
and unambiguous. The

To talk about locations

pointing, we nasd soms schems that is both easy to use
f wae Bre conversing with 8 computsr, If Fw0
ers will.

lstter condition 1s -vital A A
locations ars. different, they must have 8. diffsrent description or 'th
be confusion. The Cartesian Coordinats System .i8 8 schems for talking about
locations that is both sesy to0 use and unambigucus. ' o

Here is how it works in 2 dimsnsions. First superimposs t¥C
ng 8s in Figure A, The horizontal scale is called the

.-nu—- o<!.<.oc_. n..n.:
X-axis and the vertical scale is called 9-.4..-1-.

S | . nwﬁ_

ot




"Now, to tatk

thes Ju sbout o S .
Incm :w:g of the two axes moh:n P, draw a rectangle. with onp carnan o
.noo__d“:.-nm. o_u#“ measurs of g :_“Inn%_un o—nnn.x- cornar at u”:. M”ﬂ -corner at
P, whi ’ al .sids ; e nt P as i
..._w-m.n..olnno:._wa v.“- nqn.- ﬂ--..:.- of » .i.annﬂ -J_,n- o randte. is the e
n-...n%nh*.g»m. the Xnooo_.&aun,-l,wwg_.u&“.‘n“ and . fts .<lno.“..n..ﬂ_-.,wwc .M-..ncn_.&:-nu.
18 thus (-10, 3) 8 ~10, while 1ts Y-coorgsnae. . 21 0PPLe
. s . lnwown;-n.. is 3 !

There

is no simpler schems,

. . . N

Its -

g s A b Rt A i+ B eyt e

¢

o With a few -additions {t. works Just.ass wall §n s 3-D world., Ve
nssd anbthar scale, catled ths Z-sxis, and . for sach point P, instaad of
drawing in a rectangle, we draw in ‘8 rectangular solid es in Figurs A3, 'The
X=-coordinate {is ths measurs of & sids parallsl’ to the X-axis, ths Y-
coprdinate s the measurs of @ side parallsl to the Y-sx ,-and ths 2=
_ coordinats is the msssure of. s sids paratlsl to the Z-axis. Putting thess
thres coordinstas togather. gives ths description of point. P, which in, Figurs

A3 s (=10, 3. 20).~

. . [] )
- .\\dl-lclll.l\'\. R s

-

-

‘Figurs A3' © . o L

\

Drawing in the ....-326_.- or solid ‘fa restly Just-en .xu::-,aol
Once you get used to ‘coordinates, you will parform the whole
process {n- your-hsad, '(Or, after reading’ this, you may want :to write your

own editor. :in..,. intarfaces to -”n..-vZn- tablat' or light psn. See Appendix
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. : ! _

The Gans Tool was dasigned to. ba usad in certain standard
You da havs considsrable control cver. the drawing software,
which ellows all kinds of spacial affects.
and hints which

will hslp you to go bsyond what.was coversd in the tutortal,

-Flickaring Flames

Jamss seem to requirs a rocket thrust cons, If
you draw this Just ({ke any other objsct, though,
flane. Ons’solutian s to drew the thrust cone on overy other frame of the
animation. To implament this, make surs to introduce ths  cons~shaps on only
one of tha hi-res pages, and during ths animation ‘set ths CODE of the cone

to 0 evary othar tias through the loop, To pull this off rsquires, closs
sttention to which ‘scrasn is which. . ’

"Most outsr-spacs

Orbiting o

: be moved in a circular or eliptical path,
This can be implamentsd by using a table op actuslly computing the path, but
thare is an easfar way, First you must creats s dummy object -that consists
of but one point, Pick a point that is far sway from the origin, but not so
far that it will go off ths screen when it's rotated. (A point like (80, O,
0l is 2 good chaice.), Supposs ‘wes dafined poiat 11 in that nay. Then wae
would entar the following object using the sditor: - . i,

moa.ny,Ln an objesct must

0:11,11, 1, O

This talls the aditop that ' the. object has only a single point, and no lines
2t all. Now when we rotats this object around the z-sxis, we will ‘find that:
its SCANX and SCRNY array entries cantain ‘the X- gand: Y-~coordinates of a
circular orbit, To maka -any other object follow ‘thisg path, we simply take
the SCRANX and SCRNY. values for our ..no.:,.\..iov._unn...d:n put them in the X and
Y entries for the other object. To get: slliptical orbits, simply rotate
eround the X~ or Y-axis, ‘Experiment to get it right, o . o

Dynsmic Objects T . v )

Some games requirs cbjects to change their shape. Scaling is often
all that .is required, but what dg you do when an object ]
actual form whils - your program 18 running? It 1s possibls to change the
deta bass "gn the . fly", and while this 1is tricky, it will altow  you to
achigve sli kinds of specisl affects, Changing the dats base is ths best way.
to {mplement explosions whers ths object comes apart, Lleser beams and
enything elss that requires an obJect to change radically,

The data you want to get at {s in the grephics data Bass; the

memory me&p of this. part of the module fs described in Appendix C. From
Basic, you can use POKES to change thinas: sssambly .language programmers can

46

nevertheless,
Here is o collection of tricks-

‘1t. dossn't look Like. s

g e

. " the old " Once you
: ! top ‘of the old ones. .
vaana._aan-:“"-:uﬂw:o..- Hw:..:c.w—.:oun an object later, copy
t sta . f :
‘ fe nﬂunu before you change it.

.m: the ‘dats by
Mnrnnw s data base,
its dsscription to 23 2..

-Solid 2-D Objects ; e & lan't
solt . .op is limited to vector graphics, out that shou
o \

_ _ . sen. ALl you have
The m-a-n:.,_. other kinds of graphics on nsnpun__.\:..-. For example,
keop you ﬂom..m__“:w Sow to draw your shape ﬂamw. *Souca - Inveder cresturss
‘to do is fig ‘ tc draw one Of - On + lot, so
5 small lines These lines overlap a8 "
it takes about 1 . and arcade game. N his technique.
from S-M ﬂﬂd_n_.m«_.o wnu._%?m_..u:;n your graphics ‘to execute I
you almos .. . . .
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AoPandx C — Writing Your Qun Edizor

You cen thipk of ths editor as » funny game that {s missing. 1ts

siaulation part.,

It uses & ‘moduls.to do itg graphics,-just tike any program

You writs., The editor module containg OR-drawing, grephics, ‘and ths asssmbly

languags interfacs, This masns that "you can
Sssembly langusge that doas. sverything ths

o

writs s Program in Basic . or
¢ Tool Edigor doss, snd mgrs.

(3344)

: . : : int PLU
of ths highest poir .
Mw-.nh”n“ﬂ_-on-m in ‘8-bit unsigned 3..._,'

§ 1, ..ﬁo_-. Jr

in ’ . n:-.
The dndex. of ~the lowest Llins far !._., 2.
oc.ﬂ-nn-.\ :m.o..u:. unsigned .3:..

If you are ‘creating a lot of ‘complicated shapss, ' {t might bs. & good 1idea - to

first writs. a cus
follows ars some h

>=<..n$o_. nust r.-.-u._.-.no create
graphics softwa

standard form,

a8 ths. 3-D

$tandard data base. has the

$7F0 (20458) , Lot o
‘ .ao:.n-*:-.“n:-. number of objscts in the data .base,
87FE (2048) - - . . : A
. no:n::r.na-;:c-u-w of uo:.nu. in the data base.
. S7FF - (2087) o S
‘ Contains, the. number of linss in the d
8800 - (2pag) .
- to 8BFF (2apga) , : S , .
‘ " 77 The X~coordinstes for all of. the ‘Points, in EB-bit,
2's compliment form, ' . :
8800. .[2304) '
to- $OFF .(2558) . o - : . ..
o . . Tha. Y-coordinstss for ati of the -points, in §-bit
) -l compliment 3..-.. : :
- 3ADD"  [2860).. .
to SAFF.-  [2818) C . L
: .._.....‘.Nlnoo..n._:-n.- for all of -thd points, in 8-bit,
m..-” compiinent fora, . ’ i : :
8800 (281g) : .
to SBFF  (3071) o R .
: " The first sndpofnts for all of the lines, in g~
. bit unzigned form, . ‘
" scoo (3072)
to SCFF {3327) . ' : : L S
. . : The sscond sndpoints for stl.of the tlines, in g~
' bit unsigned form, o ’ _
‘s000  (3326) o

to S$DOF

(3343) .

no_....-ﬁnow.n:-n.z.:..r-r- ~the whals thing essier, What
ints on hqw to ‘writa your sditor, L : :

nare.-won't. gctept anything slse. . A
following .mampry -.um.. . . . :

,v-ro.

The index .of the (owest point for all of the

objects, 1n 6~bit unsignad form,
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‘ang modify "data basas in their

_the differsnt arrays.. Objscts are
‘change those arrs

: $D040 T
‘to $D1F .uuam.
3020 (33801
to SDEF (3375) .
"{3378) L
$039 (3394) -

.u_.u.um. The

..Hn 4s {mportant to ‘nots uv.

you ‘mey gst. som

int array. msy m8 g
nnﬂz%ouuauép.. in these -::.n.‘_o.:-

o

the objects, in B-bit ‘unsigned fors,

xof the us 1, of
;a: of the highest lins PLUS 1, for .all

: some .nou.:n-.:o: W
_nr._..ow-_ﬁo;: and tines, do0 if “”c
, *%.:a ‘objects. Similarly, 3..8_, "y
..amn. “Your--sditor -As.oea‘% so

ke soms Lines inv . o
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v The Gams Tool m&n o A
and Dog 3.3 systems the 3oy 2220 upgradad to | :
i . :ﬁ.go“wo .mwﬂo diak s uooﬁn.o“.mowxw_.wﬁ”nwnhwauco”:.m.m
h2ngs varsions at any tims {n nzwnmn_,;- corrasponding Dos. ' The user a_.M
or tha fat tor command mode by Pressing the ..m«

key for' .0
used by tha y for Das 33 i:nig wity atso be ths versign

3-0 Graphics M
will b ) cdule Msker), Ces
e nﬁu..u«cn.s the top center of t -,_._,.mn&mt.u._om of Dos currantly in .use
YD GRAPHICS EDITOR (33) Juty oy eped® |
- E. ’ d

The Editop iyt

Apple from 3-D Graphics, cammand can by

. For ex - Very ‘ussful for n.o:nz::.
et e 'ata' drive far loading end s, T & Second drive may select

the command .n>q>-vombm.. Al mcamncw:um::u shapes by typing 'M' agd typing

th g h
8 sscond drive {the system will ..Q.Za reads and writes will be *done with

Gane  Tool disk), T use th
. . he ! } e first drf . ;
files on.the data disk, ‘' command can 50 -be_ used ..n.o<nannwn_.:annnmw_”m:mn”M
- If the computar has 3 pris . I .
turned. on f . F 3§ 3 printip gp = -
nimber of nwon_- nn.ﬂmomn:ﬁ. w« typing 'ty .uanﬁwmwuwn.ucn 8.:2” it .may be
example, t . urn offr 670 Q . y where n [ .ﬂﬁn slot
’ .x%Lmnnwv«zn datsbase to a printr- 32“,.0%". Jype A and PRIOL For
Hicer> . - feurn an the prioter) type the following:
MPR#0<cr> (list thy databasg) . ;
A [turn of f tha printer) E
Soms printaprs ¢ - : o o
shapa has tesn displ an. dump’ tha Appla's hy , L :
. a . . - res r , -
, type the followin Played o:‘:.. 0 do this wigh 8 %_Enm screen after s
. WPRH <0 vc commands: S 8 h Apple's Silentype printer,
, T NCTRL@<ers mun”qnnvos. printer) : -
A q - P
NPREOCCr> (turn a,..n.nm”n._ww..“”“...ﬁ "6¢ hirea soréen)
Usars who are interasted in . . -
know whare sh re. interasted 1n writing thaip - s . :
deseribeg o u>nu“wi.u=n nodules, ars stopaq .:m a..nmww oxn_editors may need o
consists ppendix C and- occupizs hax (ocatien . Lo Tha shape databasa is
of this deta and the ocations $7FD to SD3F. The module

When . 3-D"'safe iy
'en BSAVEing shapes and modules, use the nare, n“nn occupies $7FD ta S1FFF,
. g ranges:

BSAVE SHAPE.NAME-
) 1APE.NAME- ,A375D
~ "BSAVE MODULE.NAME sA37FD ,L31803

y To convert a |

in immediate mods in m,m.aﬂﬂn“:; .umor inta -4 shape,’ ong may - type the wo:oia,m.
BLOAD ‘MODULZ.NANE L T

BSAVE SHAFEIANE ,A37FD ,Lsseq - -

"+ character,

TSN e T T AN, 5T A e e A 8.

Appendix € =~ Notes on the TXTGEN Hires Text Utility

. Ths taxt gensrator allows the user to place text “on -the hires
graphics screans along with 3-D Graphics. shapes, To uss {t, the user must
spacify - text when.creating the moduls.. When such a module is saved to or
loadad from disk, the text scrsen. will fill with strange charactsrs - this is
the TXTGEN character table, which- contains “the shapes of the text char—
acters, A program which is gotng to use the text genarator must not arase
or prirt on the taxt screen, Otherwise the character table will be damaged
‘or destroyed, snd the text characters will not print correctly.

language progrem should call the TXTGEN
routine befors sny printing is dons, Then, any characters printed will be
sent to the hires graphics pages {nstead of the text screen. The herizongal
and vertical tab functions of Integer .Bssic and Applesoft will work as usual,
but the ‘screan will not scrolt. To clear the scresn, call CLEAR (CLRX) - do
not use HOME or CALL =838, as thsse will deamage ‘the character tabls. See
Appendix -F for sn Integer -Basic progrem using TXTGEN. .

o The Bazic or sssembly

The text generator can print upper and lower cass charactars as
well as 'spscial graphics symbols. ‘A 'shift': facility is available to allow
essy access to charscters thet aren't svailable on ths Apple keyboard = tha
JSollowing  control. chesracters, if printed as part of a string, will shift any
subsequent letters as shown (spaces and punctustion ars not sffectad):

CHARACTER =~ CHRS EUNCTION ASCII RANGE
CTRL=R - CHRS(0) Shift to upper cass - 64 to 85
CTRL-A CHRs({1) Shift to Lower case 86 to 127
CTRL-B. - CHR$(2) Shift to graphics symbols 0 to 31
CTRL-C : CHR${3) Shift to digits/punctuation. .32 to 63 .

The only other control charactsr recognized by TXTGEN {s the carriage return
character (ascii 13). " All other control codas. will pring as graphics symbols.

. To wse the text .generstor from an essembly language program, first
activate it with a JSR TXTGEN ({or JSR $300 from the mini~sssembler), 7
print s charscter, ‘the program should place {ts ascii- cods {n the A registar .
and csll ths Monitor routine COUT (JSR 'SFDED)., Tha character will be printed
.on the screen st the current ‘cursor’ location. Tha only register affected
is the A register ~ it is ~ANDed with S$7F to remove- bit 7 ‘from the

Other monitor routines which call COUT -may also be used.. To position’
the cursor, store the. column number in $24°and the row number in 325, .To-
_clear ths scresen, use JSR CLEAR (JSR' $1FOF), For- printing long strings of
" taxt, the user may wish to create s subroutine that calls COUT rspeatedly,
.for esch character in ths string until a tarminator (such es $00) 1s reached.
For those wishing to experiment ‘with changing the charscter table, it s
locatsd betwesn $400 and $7F7 in memory —- the TXTGEN.'progrém itss(f is at

$300 to $3BF. e . .
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The w.o.._.o._:.u program: .-.:.EE help ta {llustrats the uss o«.-:.::-. -,:nv.,.
"TXTGEN. Befora attempting to run this program, you should first creste ()
moduls with ths missils and text utilities in place. Use the moduls -maker

-angnmn-o.mgnnf -:-u-n-».i:-_.a spacify OR drawing.” Now you can
run the following program: - ) T '

0 POXE 74,0: POKE 75,98: POKE 204,0; POKE 205,88 - - -
1 DIN Bom:e.x:e.:armn:.m:s.§3:a.§3:s. :
ZROT(15) , SCANX(15) +SCRNY(185) o .
. 2 DIM MCODE(15) ..R:E.:«:S.-Bx:&.xg:m_
- 3 RESET=7332: oguwﬂ.u HIRES=7983 CRUNCH=7737
MISSILE=7883: TXTGEMm7E8 ’
‘4 D3=""3 ppy DS=CTRL~-p . .
§ PRINT D$;"BLDAD. MODULE.SPACE SHUTTLE®
7 POKE B51,209: POKE 862,208: AEX Fix ovaerwrite .
- 10 CALL RESET . . .
20 CALL TXTSEN : REM Tumn on the text gensrator
Sﬁgmuvzuz._.-quQﬁ.m:a » _—
50 xﬂ!z.qno ¢ REM Inftialize the snimation ‘frass counter
.80 REM ' : L. :
100 CODE(D)~y ~ .- -
110 X(0)=127:Y[0}=86 . .
120 SCALE[D)w15: XROT(0)=p: YROT(0}=8: ZROT(0)ad
130 CALL CRUNCH: :
140 CALL cRUNCH
150 CODE(D)=2. . ‘
160 REM 5o far, hothing new - . ’ : :
170 FOR I=g T0-15: MCUDE(I)=0;s NEXT It REM Zarg the MCODE  array
180 REM Now introduce -4 sissiles . L L
180 MCODE(0)=1; MCODE(1)=1; MCOOE(2) =1 2 KCOOE(3)=1: REM Mrap missilss]
200 REK. Set up positions. and speeds . . . -
- '210 FOR I=0 TO 83 MXEX)=127: MY(I)083 MEXT 1 . .
220 MOX(0)=8: MOX([1)m0: MOX(2)=-8: MDX[3)m0
230 MDY(0)=0: MDY(1)=@: WOY(2)=0: HOY(3)=8 -
.240 REM Start ths main snimstion loop - - -
250 ZROT(0)=(ZROTIO}M1) MOD 28 <
* 280 CALL CRUNCH - - -
280 REM Mow print the frame nuabdr in the uppér right corner
280 VTAB .2: TAB 30: PRINT * "IREN. Erass the.old count
. 285 COUNT={COUNT+1) MOD 10000 : 0 g
300 VTAB 2: TAB 30: PRINT COUNT
310 ‘500 o 3




