New ColecoVision Programming

Programming a new ColecoVision
game using Windows and DOS



Step by Step
D
Start with an 1dea
Figure out how it can be done
Graphics and sounds
Program structure
Algorithm
Programming in C

Compile and Test



Start with an idea

—

Which new Coleco project to do?



Start with an idea

e
‘D » Use your imagination.
._  Inspire yourself by
looking around you.
* Do something which

already exists to gain
experience.



Example: Smash game

A ball

A paddle

A rebound effect

Two sounds: rebound and lost
A way to check if the ball is lost



Figure out how it could be done

-

Hardware possibilities



Approach

-
If you’ve read the * Avoid using too much
ColecoVision RAM
specifications, you  Limit of four (4)
know the possibilities sprites in the same
of this great game scanline
system. » Use screen mode 2 to

do colorful graphics
and a cool title screen

* No scrolling effects



Example: Smash game

D
 Ball: character graphics

» Paddle: character graphics

* Sounds: tone generator + noise



Graphics and sound

e

Basic information about graphics

and tools you can use



Graphics

There are four screen modes available:

* Mode 0: 32x24 characters, two colors per 8
characters, sprites active

 Mode 1: 40x24 characters (6x8), 2 colors
(forecolor and backcolor), sprites inactive

* Mode 2: 32x24 characters, 2 colors per 8 pixels,
sprites active

* Mode 3: 64x48 pixels (4x4), sprites active



Color Palette

—

* There are 15 colors plus a transparent color
in the color palette.
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Graphics

There are two kinds of graphics:

» Characters (tile graphics): They are useful to fill
up the screen and are used to do bitmap title
screens.

* Sprites (floating graphics): They can be anywhere
on the screen but they use only one color. We can
use more than one sprite (one per color) or a
combination of sprites and characters to simulate a
multicolor sprite.
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Characters are 8x8 pixel
graphics (except for
screen mode 1 and 3)

In screen mode O the
characters are
monochrome.

In screen mode 2 the
characters can be
multi-color.
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Character Graphics

The characters on screen are the result of three
tables: NAME, PATTERN and COLOR.

NAME: characters on screen (where they are
placed on screen). A character can be duplicated
on screen.

PATTERN: character pattern
COLOR: character color(s)



Sprite Graphics
-
Sprites are 8x8 or 16x16
+ 1xel hics (except
pixel graphics p
E - for screen mode 1).

Sprites can be magnified
to look bigger (sprites
pixels 2x2).




Sprites Graphics

The sprites on screen are the result of two tables:
PATTERN and TABLE.

PATTERN: sprite pattern

TABLE: Y, X coordinate plus sprite pattern
number and color. If the sprites are 16x16, the
sprite pattern number must be 4x the real pattern
number.

Two sprites on screen can use the same
pattern but it 1s not necessary for them to be
the same color.



Character graphic: Ball
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Example: Smash game

-

Color
40
40
47
47
40
40
40
40

Pattern
3C
TE
9F
9F
FF
FF
TE
3C

* We use transparent,

blue and cyan for the
ball.



		Character graphic: Ball
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Example: Smash game

o
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		Paddle graphic: left

		Color

		Pattern
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		Paddle graphic: block

		Color

		Pattern
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		Paddle graphic: right

		Color

		Pattern
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Graphics tools

BMP2PP
by Marcel de Kogel

* Convert BMP files
into PP (PowerPaint)
files.

* (Can use clipboard.
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Graphics tools

PP2C

reescreen | by Daniel Bienvenu

* Convert PP files into
an array of HEX codes

with compression
(RLE).

 Generate a C file.
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[.C.V.G.M.
by Daniel Bienvenu

 (Create and edit a
character set and
sprites.

Graphics tools
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Graphics tools

-

CVPAINT (beta)

by Daniel Bienvenu
* Load & Save PP files.

* Import ZX Spectrum
pictures.

« Edit pixels within the
limits of screen mode 2.

nt\gachi.pp

 (Generate a C file.
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Sounds

There are four sound channels

3 tone channels: frequency + attenuation

] noise channel: control + attenuation



Sounds

Tone channels

* The frequency is encoded 1n two bytes with the
control registers

* Frenquency (in Hz) =3 579 545 Hz /n
* 1 1s the encoded value 1n two bytes

* The attenuation 1s encoded 1n 4 bits:
* (0000) =1oud, (1111) = silence



Sounds

Noise channel

* There are only three frequencies available.

* To play more frequencies, the noise channel can
use the tone channel 3 output.

* There are two modes to play noise: white and
periodic.

 The attenuation works the same as the one for the
tone channels (in 4 bits).



Sound tools

WAV > OV v3.04 M=l B

WAV2CV

by Daniel Bienvenu

e Convert mono WAV
files into hex codes for
the sound routines in

the Coleco library. | el wde
* This tool uses the Fast e

Fourrier Transform
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Sound tools

»WAY > CV DigitalS ound ¥1.0

WAV2CVDS

by Daniel Bienvenu

e Convert mono WAV
files into digital sound

T to be used with

Sound Size Lirit DSound hbrary

Step length:
Arnplification: ¢ Generate a C ﬁle.
100z «f | v | 500

Generate YW awv File Conwert to Coleco

Deztination File Format:
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Program Structure

—

How to organize your program



How to organise your program.:
-

» Before starting to write your code, you can
use paper to write and to draw what your
game project will be.

* To help you, the following slides will show
you a few things you can do to organize
your 1dea on paper.



Storyboard

* Necessary for big videogame projects, a
storyboard 1s a set of pictures you draw on

paper to get an 1dea of what your game will
be.

* For simple videogames, a storyboard might
be only one picture to represent the authors ’
vision of the game.



Videogame parts

* A videogame 1s divided into three (3) parts:
opening, game engine, ending.

* Sometimes, a videogame has a story or a
small animation to introduce the game.

* Sometimes, a game can show different
endings.



Screens

* A videogame project 1s divided into many
screens: company logo(s), opening, title
screen, menu, options, game screen(s),
ending(s) and credits.

» The most important screens are: title screen,
menu and game screen(s).



Important Screens
- D

* The title screen 1s the main entrance of the
game: 1t should be professional.

* The menu screen 1s the best way to let the
player modify the game parameters. It must
be simple to use and undertstand.

» The game screens are what the gamer will
use and remember most. To make a good
impression, make them attractive.



Modules

A module 1s only a term I personally use to
designate « a section of code » to do « a
particular job » 1n the program.

A module may need external data.
A module can be 1n another C file.

Generaly, a module 1s coded 1n a single
routine.



Modules Sample Diaimm

Coleco VideoGame Modules

T -
— I
I S —




Flow Charts

* A flow chart 1s a diagram which represents
the normal execution of (a part of ) your
code.

» This particular diagram uses a specific
formalism with symbols like rectangles,
rounded rectangles, circles and more.

» Using flow charts to represent the modules
of your code 1s a good 1dea.



Flow Charts

In the past, we used this kind of stencil to facilitate
drawing flow charts on paper.

‘m®

-c: commoadore
i

LOMPUTER

Now, with the computers, we use software to do
exactly the same thing.



INIT
GRAPHICS

Flow Charts

These symbols are the
most common ones.

They are simple
geometric graphics
with text.

To see the execution
path, the convention 1s
to use arrows between
symbols.



Flow Chart Symbols

* This symbol is used to
specity where your
code starts and
finishes.

START/END



Flow Chart Symbols

* This symbol is used to
do a mathematical
operation or to
initialize a variable.




Flow Chart symbols

* This symbol is used to
avoid using too many
symbols 1n your
diagram. It can
represent a module

you call.
INIT

GRAPHICS




Flow Chart Symbols

* This symbol 1s used
for the output
instructions. It may
represent one or more
lines of code 1n your

pmgm E




Flow Chart Symbols

* This symbol 1s used
for conditions. After
this symbol, two

arrows most be added:
one for « YES », the

other for « NO ».

NO




Flow Chart Symbols

* And this little symbol
represents a label. You
can use labels to mark
where a jump 1s
possible.

Label Go to Label



List of variables

» Before doing a detailed flow chart, you
must do a list of variables the game needs.

» Example: the variables for a bouncing ball
on screen could be its coordinate and its
orientation + speed (simply the
incrementation in X and Y axes).

* A list of variables helps you to not omit
important variables.



Algorithm

-

Between the 1dea and the code



What is an algorithm?

* It ’s a representation of your code in a
natural language.

* [t uses keywords called « pseudo-code » to
refer to the instructions you will need to
write 1n the code.

» A flow chart is a graphical version of an
algorithm.



Algorithm

* An algorithm 1s a series of orders you give
to the computer to be executed.

* To help your imagination, this 1s a sample
algorithm to order a robot to buy apples at
the market.

« Go outside. Turn Left. Walk to next corner.
Turn left again. Walk 10 feet. Open door.
Walk 3 feet. Buy apples. Come back. »



Pseudo-Code

» There 1s no convention for pseudo-code but
it must be something in natural language
which represents instructions.

Ex.: « for each y position from 0 to 10 »

* When the time comes to write your code
based on the algorithm, converting
keywords to instructions 1s easy.

EX.: « for (y=0;y<=10;y++) »



Programming in C

General information about the

C programming language



Warning!
- D

» First of all, I need to specify that the C
language I *m talking here 1s not the C++ or
C# language but the standard ANSI C.

* The following slides are only a very small
introduction to the C programming. For
more information, read books about C
language.



C programming

» A C file structure 1s stmple if you understand this:
what you need must be previously given. That 1s
to say, no forward declarations

* At the top, you have the libraries, the constants,
the headers of external routines, tables and global
variables.

* At the bottom, you have routines and then routines
who need others routines to run.



C programming

Hinclude<coleco.h> e Libraries are included
in your C file with the
Instruction

« #include »

* The constants are
byte numbers[]={1,2,3}; defined in your C file
with the instruction

« #define »

byte numbers[3];




C programming
)
#include<coleco.h> * The tables which are
in another C file are

included with the
Instruction « extern »

byte numbers[]={1,2,3};

byte numbers[3];




C programming

Hinclude<coleco.h> * The first array of bthS
named ‘numbers’ here,

1s a typical example of
a ROM table.

* The second array of
bytes named
‘numbers’ here 1s a

hyte numbers[3]; typical example of a
RAM table.

byte numbers[]={1,2,3};




Data types

char : character or signed short integer in
one byte.

byte : unsigned short integer in one byte.
int : signed integer 1n two bytes.
unsigned : unsigned integer 1n two bytes.
[] : array

char [] : array of char or string



Operators

D

Arithmetic operators: +, -, *, /, % (modulus)
Increment ++ and Decrement --

Bitewise operators: << (shift left), >> (shift
right), & (and), | (or), * (x-or), ! (not)
Combined operators: <variable> =
<variable><operator><expression> become

<variable><operator>=<expression>. EX.:
a=a+2 become a+=2



Operators

» Relational operators: > (greater than), <
(less than), == (equal), >= (greater than or
equal), <= (less than or equal), != (not
equal)

» Logical operators: && (and), || (or), ! (not)



If Statement

D
o Simple 1f
if (value) statementl;
 1f... else
if (value) statementl;

else statement2;
A statement can be inside brakets: { and }



Loops

There are many kinds of loops.
 for loop

for (x=0;x<10;x++)

* while loop

while (x<10) {}

* do... while loop

do {} while (x<10)



Functions
)

A function may return a value or not (void).
* A function may need parameters to execute.
* A function header syntax is:

<return type> function name (<data type>
parameter#1, <data type> parameter#2, ...)

int substract (int a, int b)

void main(void)



Functions

A function core 1s written in braces: { and }

At the top we have the temporary variables
used within the scope of a particular
function.

After the temporary variables, we add
instructions (operations and command lines)

When needed, we use braces again to group
many instructions together.



Function Sample

I
yte sum(byte I) e This routine needs a
byte value and returns

Eﬁ: Jk a byte value.

* The temporary
variables j and k are
declared at the top of

k+=7J; the routine.

* And finally, the
operations.

k=0;

for(j=1;<=L;j++)
d

b

return k;

;




I know ...

It ’s not enough information to start
programming in C. You ’ll have to read
books to learn C language.

Now, let ’s talk about Coleco programming



Coleco programmingin C

What you need to do a new Coleco project:

the coleco library

an nmi routine (empty or not)

a main routine

and a lot of routines for your own purposes
You can use more libraries

You can use more than one C file



Coleco programmingin C

The execution steps must be something like:

 Initialize the video display (VDP registers
and Video memory)

 Initialize global variables

» Start doing operations and commands

» Use a loop for the game engine

» Use variables to output things on screen

» Use a delay to slowdown the execution



Libraries

)
The Coleco library by Marcel de Kogel 1s the SDK
to program new Coleco projects in C.

Getputl library 1s a toolbox with a lot of useful
routines. This library uses coleco library routines.

But, because we have no time, I suggest to read the
Coleco programming documentation to find more
information about these libraries.



Compile and Test

-

How to use CCI software 1n the

Coleco development kit?



Step by step

Create a project directory as a sub-directory
of the compiler.

Save all your C files 1n your project
directory.

Copy CCI software 1n your project
directory.

Run CCI to compile and link your project.



Example

We will do now a new Coleco project
together.

Follow the 1nstructions in the next slides to
experience the joy of compiling a new
Coleco project.

I hope you have un-archived the Coleco
development kit on your PC.

Open Notepad. Good luck!



Sample code: « Hello World »

* This code 1s the
starting point for all
new ColecoVision
projects 1n C.

 #include <coleco.h>1s  The nmi routine is needed to
the command to use the Coleco library...
include the Coleco even if you don’t use 1it.
library by Marcel de
Kogel in your project.

The main routine 1s the
starting point of the program.



Sample code: « Hello World »

* Getputl library i1s a
toolkit with a lot of
graphic routines and
more.

* This library helps you
to simplify code by
grouping commonly
used functions.

* You must use it.



Sample code: « Hello World »

* You need to mnitialize
the VDP registers to
setup the screen.

* Fortunately, Getputl
helps us. This library
contains a routine
named
screen mode 2 text.



Sample code: « Hello World »

* Now, you need to
initialize the
characters set 1n video
memory.

* Again, the Getputl
library helps with
another routine named
upload default ascii.



Sample code: « Hello World »

* Now, you are ready to
print on screen.

 Use cls to clear screen

» Use center_string to
center a string on
screen.

* Use print_at to print
on screen at a
particular coordinate.



Sample code: « Hello World »

 Finaly, you must suspend
normal execution to let
the user see the messages.

» Use delay to suspend
normal execution for a
specified amount of time.

» Use pause to wait for a
fire button.

» Use an infinite loop



Sample code: « Hello World »

-
-
e . S| . Create a sub-directory
Eichier Edition  Affichage ”m . .
| Morton Antiins E‘, - 1n the Comp ller
Adresse [T C:4z804hello diI‘GCtOI‘y. This new

directory 1s your
project directory.

* Save your code as a C
file 1n your project
directory and add the
CClI software.




Sample code: « Hello World »

-
I ColecoCompiler ° CheCk Getputl
- frp"ﬂj checkbox to let CCI
e use this library.
LB » Select your C file in

the filelist box and
click on Compile.

[ French'Windows NT

" Complle Compile & Lirik, \ Run \




Sample code: « Hello World »

V2 ¢ - 22NICE M=l B3

= Liie) £ 5 * A popup DOS window
This is an urregistered copy of 22MICE for evalustion OHLY. appear With 22NICE

Make sure your printer iz ONLINE
Press 'R’ {a registration form will print}

L]
Fill the registration form out
Drop it into an_enuelupe with your P.0. or check I l I I I I lll lg.

Stamp and zend it to -

LI I

P 0 Box 5760

Eugene, OR 97485 o After preSSing Space

Within about 2 weeks, you will receive your registered copy of
22NICE <without this display? and complete documentation.

bar, the compiler will

1f you have guestionz, give us a call at (5@3> £83-6833
Press the Space Bar to continue... Start
L]

22NICE resident loaded wsing interrupts 144 and 145 ° °
22Nice Uersion 1.42, Copyright 1985-1994 hy Sydex. Inc. A1l Rights Reserved. [ er CO[ [ l 1 1[ I O' II’
Fichier introuwvahle — G:\z8B@\hello“*.h

A fichier{s) copié(s>

HI-TECH é tf:(i)ﬁﬁf.ﬁsch)oﬁigg)ua a9 h

= /M- -

Copyright (C> 1984-87 HI —-TECH SOFTWARE COde t e DOS
@:CPP -DCPM -DHI_TECH_C -D=8@ -1 HELLO.C $CTMP1.5%% 9

B:P1 $CTHP1.54% 5CTMPZ. $$$ $CTHP 555
@:CGEN 5CTMP2.555 SCTMPL

b S window waits. Close
ERA SCTMP2 335

ERA $CIMP3.§5%

Egguiifxgﬁ;sﬁﬁe touche pour continuer . . . thls WlndOWo




Sample code: « Hello World »

D
e L — S = « CCI created a batch
Fichier  Edition  Affichage }}m
»| Morton Antivinus L] - file named « c.bat »

* The compiler
generated an object
file named
« hello.obj »




Sample code: « Hello World »

-

Propriétés de hello.obj EE3

Giénéral |

i hello.obj

Type : fichier OB
Emplacement :  C:hz80%helo

Taillz : 512 octets [512 octetz], 8 192 octets utilizés

Mom k5-005:  HELLO.OBJ
Crée le:

b odifié :

Accédé e

Attributs

Before using the
linker, you must verify
the filesize of the
objets files.

512 bytes... it ’s very
small but 1t ’s not zero.



Sample code: « Hello World »

R oleGOL R * Now, it ’s time to use
[ Dizound

[V Getput] the linker.

e e Click on the Link
LA button of the CCI
software.

[ French'Windows NT

Compile Compile Al




Sample code: « Hello World »
e

22NICE starts again.

* The linker 1s waiting
for instructions.

T » CCI will have copied
E?ﬁ?i}ﬁ:gg:ﬁ;‘;&g:e::;i:t:jl)va,data,hss=7aaah/ crtecv.obj hello.ohj GETPUT1.LIB th e in St ru Cti O n S tO the

1 fichier(s> copié{s)

L]
PRISE EN CHARGE DE PROGRAMMES FOP-UP MICROSOFT WINDOUWS Cll b O ard
Uotre gt xécuté. L aurez d

programne pop—up est prét a re exécuteé. Lorsque vous
fini. appuyez sur Ctrl+C pour fermer et retourner a Windows.

* Do a « paste » 1n the
DOS window.




Sample code: « Hello World »

D
i — S—=| « CCI created a batch
Fichier  Edtion  Affichage  Abteindre  Favor ”n
IV Norton Aivie 5 - file named « l.bat »

* The linker generated
two files: « map.txt »
with the memory map
information, and
« result.rom » which 1s
the rom file we wanted
to create.




Sample code: « Hello World »

-

 If Windows closed
G ek your DOS window,

Tupe: fichier ROM you may nOt See if the

Emplacement :  C:hz80%helo

Taille: 1.12 Kol 152 octetz], 8 132 octets utilizéz linker Was able tO link
Mom M3-DOS:  RESULT.ROM I'l ght the Obj eCt ﬁles
Crée le: 2 aodt, 2003 11:37:.57

libraries.

* To be sure, check the
filesize of the rom file.




Sample code: « Hello World »
| —

 [If you didn ’t close the
DOS windows, do it
now.

 Click on the « Run »
button to start
VirtualColeco.

* Well, 1t looks like you
did 1t! )

[=] Virtual ColecoVision [Win%) M=

File  Emulation Help

HELLO HOELD

2883




It s working! .)

* Now, you know how
to use CCI. It ’s time

‘ ' for you to program a
bigger project.
* Note: A good way to
do a project 1s to
compile and link your

code each time you
update 1it.




To be continued

Be prepared for the next:
New ColecoVision Programming

presentation



New ColecoVision Programming

Programming a new ColecoVision
game using Windows and DOS



Step by Step
D
Start with an 1dea
Figure out how it can be done
Graphics and sounds
Program structure
Algorithm
Programming in C

Compile and Test



Start with an idea

—

Which new Coleco project to do?



Start with an idea

e
‘D » Use your imagination.
._  Inspire yourself by
looking around you.
* Do something which

already exists to gain
experience.



Example: Smash game

A ball

A paddle

A rebound effect

Two sounds: rebound and lost
A way to check if the ball is lost



Figure out how it could be done

-

Hardware possibilities



Approach

-
If you’ve read the * Avoid using too much
ColecoVision RAM
specifications, you  Limit of four (4)
know the possibilities sprites in the same
of this great game scanline
system. » Use screen mode 2 to

do colorful graphics
and a cool title screen

* No scrolling effects



Example: Smash game

D
 Ball: character graphics

» Paddle: character graphics

* Sounds: tone generator + noise



Graphics and sound

e

Basic information about graphics

and tools you can use



Graphics

There are four screen modes available:

* Mode 0: 32x24 characters, two colors per 8
characters, sprites active

 Mode 1: 40x24 characters (6x8), 2 colors
(forecolor and backcolor), sprites inactive

* Mode 2: 32x24 characters, 2 colors per 8 pixels,
sprites active

* Mode 3: 64x48 pixels (4x4), sprites active



Color Palette

—

* There are 15 colors plus a transparent color
in the color palette.



[image: image1.png]






Graphics

There are two kinds of graphics:

» Characters (tile graphics): They are useful to fill
up the screen and are used to do bitmap title
screens.

* Sprites (floating graphics): They can be anywhere
on the screen but they use only one color. We can
use more than one sprite (one per color) or a
combination of sprites and characters to simulate a
multicolor sprite.
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Character Graphics

N
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0 0

—

Characters are 8x8 pixel
graphics (except for
screen mode 1 and 3)

In screen mode O the
characters are
monochrome.

In screen mode 2 the
characters can be
multi-color.
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Character Graphics

The characters on screen are the result of three
tables: NAME, PATTERN and COLOR.

NAME: characters on screen (where they are
placed on screen). A character can be duplicated
on screen.

PATTERN: character pattern
COLOR: character color(s)



Sprite Graphics
-
Sprites are 8x8 or 16x16
+ 1xel hics (except
pixel graphics p
E - for screen mode 1).

Sprites can be magnified
to look bigger (sprites
pixels 2x2).




Sprites Graphics

The sprites on screen are the result of two tables:
PATTERN and TABLE.

PATTERN: sprite pattern

TABLE: Y, X coordinate plus sprite pattern
number and color. If the sprites are 16x16, the
sprite pattern number must be 4x the real pattern
number.

Two sprites on screen can use the same
pattern but it 1s not necessary for them to be
the same color.



Character graphic: Ball

0011110
o [NINININIRE
I 111
N | [
[ fit i |
[ o i i
o NI
0011110

O O /= === OO

Example: Smash game

-

Color
40
40
47
47
40
40
40
40

Pattern
3C
TE
9F
9F
FF
FF
TE
3C

* We use transparent,

blue and cyan for the
ball.



		Character graphic: Ball
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Example: Smash game

o

(I;ad(llle %raplhic:1 lef‘i = Cg})or Pa;t;:m °® We us e pink and re d
1 10000 1 1 8 c3

AR o for the extreme left
11 1 1 1101 86 FD .

W0 0 00 oW %  Ci and right of the

o1 1 1 /1 1 [1 1 80 7F

Paddle graphic: block Cl(:ji)or Pa;t;rn p addle .

EF 01

BB * We use grey, white

E7 D8

B br and cyan for the

EO FF

Paddle graphic: right Color  Pattern ddl I’t f th
HEEEEEE 80 FE mil C pa O C
1 00000 11 89 83

1 el 1 1 1 1 89 9F addle

1 Bl 11 1 11 89 BF p .

T T 1T T o 86 FD

o o o B 86 F1

1100 0 011 1 86 C3

T T T 80 FE



		Paddle graphic: left

		Color

		Pattern
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		Paddle graphic: block

		Color

		Pattern



		1

		1

		1

		1

		1

		1

		1

		1

		E0

		FF



		0

		0

		0

		0

		0

		0

		0

		1

		EF

		01



		1

		1

		1

		1

		1

		0

		1

		1

		E7

		FB



		1

		0

		0

		0

		0

		0

		1

		0

		E7

		82



		1

		1

		0

		1

		1

		0

		0

		0

		E7

		D8



		0

		0

		0

		0

		1

		0

		1

		0

		E7

		0A



		1

		1

		0

		1

		1

		1

		1

		1

		E7

		DF



		1

		1

		1

		1

		1

		1

		1

		1

		E0

		FF






		Paddle graphic: right

		Color
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Graphics tools

BMP2PP
by Marcel de Kogel

* Convert BMP files
into PP (PowerPaint)
files.

* (Can use clipboard.
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Graphics tools

PP2C

reescreen | by Daniel Bienvenu

* Convert PP files into
an array of HEX codes

with compression
(RLE).

 Generate a C file.
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[.C.V.G.M.
by Daniel Bienvenu

 (Create and edit a
character set and
sprites.

Graphics tools
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Graphics tools

-

CVPAINT (beta)

by Daniel Bienvenu
* Load & Save PP files.

* Import ZX Spectrum
pictures.

« Edit pixels within the
limits of screen mode 2.

nt\gachi.pp

 (Generate a C file.
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Sounds

There are four sound channels

3 tone channels: frequency + attenuation

] noise channel: control + attenuation



Sounds

Tone channels

* The frequency is encoded 1n two bytes with the
control registers

* Frenquency (in Hz) =3 579 545 Hz /n
* 1 1s the encoded value 1n two bytes

* The attenuation 1s encoded 1n 4 bits:
* (0000) =1oud, (1111) = silence



Sounds

Noise channel

* There are only three frequencies available.

* To play more frequencies, the noise channel can
use the tone channel 3 output.

* There are two modes to play noise: white and
periodic.

 The attenuation works the same as the one for the
tone channels (in 4 bits).



Sound tools

WAV > OV v3.04 M=l B

WAV2CV

by Daniel Bienvenu

e Convert mono WAV
files into hex codes for
the sound routines in

the Coleco library. | el wde
* This tool uses the Fast e

Fourrier Transform
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Sound tools

»WAY > CV DigitalS ound ¥1.0

WAV2CVDS

by Daniel Bienvenu

e Convert mono WAV
files into digital sound

T to be used with

Sound Size Lirit DSound hbrary

Step length:
Arnplification: ¢ Generate a C ﬁle.
100z «f | v | 500

Generate YW awv File Conwert to Coleco

Deztination File Format:
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Program Structure

—

How to organize your program



How to organise your program.:
-

» Before starting to write your code, you can
use paper to write and to draw what your
game project will be.

* To help you, the following slides will show
you a few things you can do to organize
your 1dea on paper.



Storyboard

* Necessary for big videogame projects, a
storyboard 1s a set of pictures you draw on

paper to get an 1dea of what your game will
be.

* For simple videogames, a storyboard might
be only one picture to represent the authors ’
vision of the game.



Videogame parts

* A videogame 1s divided into three (3) parts:
opening, game engine, ending.

* Sometimes, a videogame has a story or a
small animation to introduce the game.

* Sometimes, a game can show different
endings.



Screens

* A videogame project 1s divided into many
screens: company logo(s), opening, title
screen, menu, options, game screen(s),
ending(s) and credits.

» The most important screens are: title screen,
menu and game screen(s).



Important Screens
- D

* The title screen 1s the main entrance of the
game: 1t should be professional.

* The menu screen 1s the best way to let the
player modify the game parameters. It must
be simple to use and undertstand.

» The game screens are what the gamer will
use and remember most. To make a good
impression, make them attractive.



Modules

A module 1s only a term I personally use to
designate « a section of code » to do « a
particular job » 1n the program.

A module may need external data.
A module can be 1n another C file.

Generaly, a module 1s coded 1n a single
routine.



Modules Sample Diaimm

Coleco VideoGame Modules

T -
— I
I S —




Flow Charts

* A flow chart 1s a diagram which represents
the normal execution of (a part of ) your
code.

» This particular diagram uses a specific
formalism with symbols like rectangles,
rounded rectangles, circles and more.

» Using flow charts to represent the modules
of your code 1s a good 1dea.



Flow Charts

In the past, we used this kind of stencil to facilitate
drawing flow charts on paper.

‘m®

-c: commoadore
i

LOMPUTER

Now, with the computers, we use software to do
exactly the same thing.



INIT
GRAPHICS

Flow Charts

These symbols are the
most common ones.

They are simple
geometric graphics
with text.

To see the execution
path, the convention 1s
to use arrows between
symbols.



Flow Chart Symbols

* This symbol is used to
specity where your
code starts and
finishes.

START/END



Flow Chart Symbols

* This symbol is used to
do a mathematical
operation or to
initialize a variable.




Flow Chart symbols

* This symbol is used to
avoid using too many
symbols 1n your
diagram. It can
represent a module

you call.
INIT

GRAPHICS




Flow Chart Symbols

* This symbol 1s used
for the output
instructions. It may
represent one or more
lines of code 1n your

pmgm E




Flow Chart Symbols

* This symbol 1s used
for conditions. After
this symbol, two

arrows most be added:
one for « YES », the

other for « NO ».

NO




Flow Chart Symbols

* And this little symbol
represents a label. You
can use labels to mark
where a jump 1s
possible.

Label Go to Label



List of variables

» Before doing a detailed flow chart, you
must do a list of variables the game needs.

» Example: the variables for a bouncing ball
on screen could be its coordinate and its
orientation + speed (simply the
incrementation in X and Y axes).

* A list of variables helps you to not omit
important variables.



Algorithm

-

Between the 1dea and the code



What is an algorithm?

* It ’s a representation of your code in a
natural language.

* [t uses keywords called « pseudo-code » to
refer to the instructions you will need to
write 1n the code.

» A flow chart is a graphical version of an
algorithm.



Algorithm

* An algorithm 1s a series of orders you give
to the computer to be executed.

* To help your imagination, this 1s a sample
algorithm to order a robot to buy apples at
the market.

« Go outside. Turn Left. Walk to next corner.
Turn left again. Walk 10 feet. Open door.
Walk 3 feet. Buy apples. Come back. »



Pseudo-Code

» There 1s no convention for pseudo-code but
it must be something in natural language
which represents instructions.

Ex.: « for each y position from 0 to 10 »

* When the time comes to write your code
based on the algorithm, converting
keywords to instructions 1s easy.

EX.: « for (y=0;y<=10;y++) »



Programming in C

General information about the

C programming language



Warning!
- D

» First of all, I need to specify that the C
language I *m talking here 1s not the C++ or
C# language but the standard ANSI C.

* The following slides are only a very small
introduction to the C programming. For
more information, read books about C
language.



C programming

» A C file structure 1s stmple if you understand this:
what you need must be previously given. That 1s
to say, no forward declarations

* At the top, you have the libraries, the constants,
the headers of external routines, tables and global
variables.

* At the bottom, you have routines and then routines
who need others routines to run.



C programming

Hinclude<coleco.h> e Libraries are included
in your C file with the
Instruction

« #include »

* The constants are
byte numbers[]={1,2,3}; defined in your C file
with the instruction

« #define »

byte numbers[3];




C programming
)
#include<coleco.h> * The tables which are
in another C file are

included with the
Instruction « extern »

byte numbers[]={1,2,3};

byte numbers[3];




C programming

Hinclude<coleco.h> * The first array of bthS
named ‘numbers’ here,

1s a typical example of
a ROM table.

* The second array of
bytes named
‘numbers’ here 1s a

hyte numbers[3]; typical example of a
RAM table.

byte numbers[]={1,2,3};




Data types

char : character or signed short integer in
one byte.

byte : unsigned short integer in one byte.
int : signed integer 1n two bytes.
unsigned : unsigned integer 1n two bytes.
[] : array

char [] : array of char or string



Operators

D

Arithmetic operators: +, -, *, /, % (modulus)
Increment ++ and Decrement --

Bitewise operators: << (shift left), >> (shift
right), & (and), | (or), * (x-or), ! (not)
Combined operators: <variable> =
<variable><operator><expression> become

<variable><operator>=<expression>. EX.:
a=a+2 become a+=2



Operators

» Relational operators: > (greater than), <
(less than), == (equal), >= (greater than or
equal), <= (less than or equal), != (not
equal)

» Logical operators: && (and), || (or), ! (not)



If Statement

D
o Simple 1f
if (value) statementl;
 1f... else
if (value) statementl;

else statement2;
A statement can be inside brakets: { and }



Loops

There are many kinds of loops.
 for loop

for (x=0;x<10;x++)

* while loop

while (x<10) {}

* do... while loop

do {} while (x<10)



Functions
)

A function may return a value or not (void).
* A function may need parameters to execute.
* A function header syntax is:

<return type> function name (<data type>
parameter#1, <data type> parameter#2, ...)

int substract (int a, int b)

void main(void)



Functions

A function core 1s written in braces: { and }

At the top we have the temporary variables
used within the scope of a particular
function.

After the temporary variables, we add
instructions (operations and command lines)

When needed, we use braces again to group
many instructions together.



Function Sample

I
yte sum(byte I) e This routine needs a
byte value and returns

Eﬁ: Jk a byte value.

* The temporary
variables j and k are
declared at the top of

k+=7J; the routine.

* And finally, the
operations.

k=0;

for(j=1;<=L;j++)
d

b

return k;

;




I know ...

It ’s not enough information to start
programming in C. You ’ll have to read
books to learn C language.

Now, let ’s talk about Coleco programming



Coleco programmingin C

What you need to do a new Coleco project:

the coleco library

an nmi routine (empty or not)

a main routine

and a lot of routines for your own purposes
You can use more libraries

You can use more than one C file



Coleco programmingin C

The execution steps must be something like:

 Initialize the video display (VDP registers
and Video memory)

 Initialize global variables

» Start doing operations and commands

» Use a loop for the game engine

» Use variables to output things on screen

» Use a delay to slowdown the execution



Libraries

)
The Coleco library by Marcel de Kogel 1s the SDK
to program new Coleco projects in C.

Getputl library 1s a toolbox with a lot of useful
routines. This library uses coleco library routines.

But, because we have no time, I suggest to read the
Coleco programming documentation to find more
information about these libraries.



Compile and Test

-

How to use CCI software 1n the

Coleco development kit?



Step by step

Create a project directory as a sub-directory
of the compiler.

Save all your C files 1n your project
directory.

Copy CCI software 1n your project
directory.

Run CCI to compile and link your project.



Example

We will do now a new Coleco project
together.

Follow the 1nstructions in the next slides to
experience the joy of compiling a new
Coleco project.

I hope you have un-archived the Coleco
development kit on your PC.

Open Notepad. Good luck!



Sample code: « Hello World »

* This code 1s the
starting point for all
new ColecoVision
projects 1n C.

 #include <coleco.h>1s  The nmi routine is needed to
the command to use the Coleco library...
include the Coleco even if you don’t use 1it.
library by Marcel de
Kogel in your project.

The main routine 1s the
starting point of the program.



Sample code: « Hello World »

* Getputl library i1s a
toolkit with a lot of
graphic routines and
more.

* This library helps you
to simplify code by
grouping commonly
used functions.

* You must use it.



Sample code: « Hello World »

* You need to mnitialize
the VDP registers to
setup the screen.

* Fortunately, Getputl
helps us. This library
contains a routine
named
screen mode 2 text.



Sample code: « Hello World »

* Now, you need to
initialize the
characters set 1n video
memory.

* Again, the Getputl
library helps with
another routine named
upload default ascii.



Sample code: « Hello World »

* Now, you are ready to
print on screen.

 Use cls to clear screen

» Use center_string to
center a string on
screen.

* Use print_at to print
on screen at a
particular coordinate.



Sample code: « Hello World »

 Finaly, you must suspend
normal execution to let
the user see the messages.

» Use delay to suspend
normal execution for a
specified amount of time.

» Use pause to wait for a
fire button.

» Use an infinite loop



Sample code: « Hello World »

-
-
e . S| . Create a sub-directory
Eichier Edition  Affichage ”m . .
| Morton Antiins E‘, - 1n the Comp ller
Adresse [T C:4z804hello diI‘GCtOI‘y. This new

directory 1s your
project directory.

* Save your code as a C
file 1n your project
directory and add the
CClI software.




Sample code: « Hello World »

-
I ColecoCompiler ° CheCk Getputl
- frp"ﬂj checkbox to let CCI
e use this library.
LB » Select your C file in

the filelist box and
click on Compile.

[ French'Windows NT

" Complle Compile & Lirik, \ Run \




Sample code: « Hello World »

V2 ¢ - 22NICE M=l B3

= Liie) £ 5 * A popup DOS window
This is an urregistered copy of 22MICE for evalustion OHLY. appear With 22NICE

Make sure your printer iz ONLINE
Press 'R’ {a registration form will print}

L]
Fill the registration form out
Drop it into an_enuelupe with your P.0. or check I l I I I I lll lg.

Stamp and zend it to -

LI I

P 0 Box 5760

Eugene, OR 97485 o After preSSing Space

Within about 2 weeks, you will receive your registered copy of
22NICE <without this display? and complete documentation.

bar, the compiler will

1f you have guestionz, give us a call at (5@3> £83-6833
Press the Space Bar to continue... Start
L]

22NICE resident loaded wsing interrupts 144 and 145 ° °
22Nice Uersion 1.42, Copyright 1985-1994 hy Sydex. Inc. A1l Rights Reserved. [ er CO[ [ l 1 1[ I O' II’
Fichier introuwvahle — G:\z8B@\hello“*.h

A fichier{s) copié(s>

HI-TECH é tf:(i)ﬁﬁf.ﬁsch)oﬁigg)ua a9 h

= /M- -

Copyright (C> 1984-87 HI —-TECH SOFTWARE COde t e DOS
@:CPP -DCPM -DHI_TECH_C -D=8@ -1 HELLO.C $CTMP1.5%% 9

B:P1 $CTHP1.54% 5CTMPZ. $$$ $CTHP 555
@:CGEN 5CTMP2.555 SCTMPL

b S window waits. Close
ERA SCTMP2 335

ERA $CIMP3.§5%

Egguiifxgﬁ;sﬁﬁe touche pour continuer . . . thls WlndOWo




Sample code: « Hello World »

D
e L — S = « CCI created a batch
Fichier  Edition  Affichage }}m
»| Morton Antivinus L] - file named « c.bat »

* The compiler
generated an object
file named
« hello.obj »




Sample code: « Hello World »

-

Propriétés de hello.obj EE3

Giénéral |

i hello.obj

Type : fichier OB
Emplacement :  C:hz80%helo

Taillz : 512 octets [512 octetz], 8 192 octets utilizés

Mom k5-005:  HELLO.OBJ
Crée le:

b odifié :

Accédé e

Attributs

Before using the
linker, you must verify
the filesize of the
objets files.

512 bytes... it ’s very
small but 1t ’s not zero.



Sample code: « Hello World »

R oleGOL R * Now, it ’s time to use
[ Dizound

[V Getput] the linker.

e e Click on the Link
LA button of the CCI
software.

[ French'Windows NT

Compile Compile Al




Sample code: « Hello World »
e

22NICE starts again.

* The linker 1s waiting
for instructions.

T » CCI will have copied
E?ﬁ?i}ﬁ:gg:ﬁ;‘;&g:e::;i:t:jl)va,data,hss=7aaah/ crtecv.obj hello.ohj GETPUT1.LIB th e in St ru Cti O n S tO the

1 fichier(s> copié{s)

L]
PRISE EN CHARGE DE PROGRAMMES FOP-UP MICROSOFT WINDOUWS Cll b O ard
Uotre gt xécuté. L aurez d

programne pop—up est prét a re exécuteé. Lorsque vous
fini. appuyez sur Ctrl+C pour fermer et retourner a Windows.

* Do a « paste » 1n the
DOS window.




Sample code: « Hello World »

D
i — S—=| « CCI created a batch
Fichier  Edtion  Affichage  Abteindre  Favor ”n
IV Norton Aivie 5 - file named « l.bat »

* The linker generated
two files: « map.txt »
with the memory map
information, and
« result.rom » which 1s
the rom file we wanted
to create.




Sample code: « Hello World »

-

 If Windows closed
G ek your DOS window,

Tupe: fichier ROM you may nOt See if the

Emplacement :  C:hz80%helo

Taille: 1.12 Kol 152 octetz], 8 132 octets utilizéz linker Was able tO link
Mom M3-DOS:  RESULT.ROM I'l ght the Obj eCt ﬁles
Crée le: 2 aodt, 2003 11:37:.57

libraries.

* To be sure, check the
filesize of the rom file.




Sample code: « Hello World »
| —

 [If you didn ’t close the
DOS windows, do it
now.

 Click on the « Run »
button to start
VirtualColeco.

* Well, 1t looks like you
did 1t! )

[=] Virtual ColecoVision [Win%) M=

File  Emulation Help

HELLO HOELD

2883




It s working! .)

* Now, you know how
to use CCI. It ’s time

‘ ' for you to program a
bigger project.
* Note: A good way to
do a project 1s to
compile and link your

code each time you
update 1it.




To be continued

Be prepared for the next:
New ColecoVision Programming

presentation
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