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Overview and Objectives

e Remember that addictive
Nokia game from the
'90s?

e Remake it on an FPGA,

but do it better:

o better graphics
multiple players
nes controllers!
power-ups
obstacles
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Design Architecture
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Design Architecture

NES Controller Protocol

Latch

Pulse




Design Architecture

Writing to hardware
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sprite select \
which x coordinate
unused snake

segment y coordinate

increment add/remove
flag



Game Software

4 )

void updatasoake(struct snake snakell, nt scoord, ot ycool
ruct Tnfo = info){
J/printt (“Uptating snaken

17 Remove tail firs
FenovesnakePisce(ptayer, snskelinfo-staill.xCoord,

x = snake [info->t;
Ty = snake[info->tail-1]

xCoore
Iycoord;
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int ta
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/7Then update snake
updateBoay (snake, into);

Snake 0] ycoard = yoard;
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_new_x = snake[info->t:
Cnew’y = snake(info->tail-

int tatlsprite -
it
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llist.h

writeToHW

oid draw_winner(int winner_id){

short i;
short y = 10;
for(i = 15; i < 25; i ++){

removeSnakePiece(PLAYERL, i, y);
removeSnakePiece(PLAYER2, i, y);
removeTilePiece(i, y);

¥
if(winner_id == 1 && PLAYERL == 1){
raw_P1_wins();

Yelse if(winner_id 1 && PLAYER1
draw_P2_wins();

Yelse if(winner_id 2 && PLAYER2 == 2){
draw_P2_wins();

Yelse if(winner_id 2 && PLAYER2 == 1){
draw_P1_wins();

Yelse if(winner_id 3
draw_tie(

¥
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}

void initPowUps(){
initFood();
initSpeed();
1n1tFreeze().
initEdwards();

main.c

) N\
/ food_index++;

food_count++;
return 1;
¥

void removeFood(int index){
//printf("Removing fnud\r\"?.
food [index].enable =
removeTilePiece( fannunuexl xCoord,
food_count——;

}

void shuffle_food(int n){

+)

int index = PRNG(n);

struct Food temp = food [index
food[index] = food[il;

food[i] = temp;

" food.h
.

/t remove_at = \
if(edwards_index == 0){

remove_at = MAX_POWERUP_SIZE-

Yelse{
¥

remove_at = edwards_index - 1;

if (edwards [remove_at]. type "
setBrickTile(snake, 1nfo—>ta111v
Jelse 17 (eduards [remove.at].type o
if(PLAYERL == 1 && PLAYERZ
PLAYER
PLAYER2

Yelse{
updateBorder();

“edwards.h
\

b

05§ < MAX_F
itspeed 1], enab

POWERUP_SIZE; j++){
te)
sn

ke [0].xCoord == speed[j].xCaord &

Conakelo] yeoo speed(j].ycoord) {
J/printt("Eating Speedin®);
removespeed(;);
info->speed_enabled = 1;

R1){
PLAVERS SLEEP CYCLES = SPEED_S SLEEP_CYCLE /

SLEEP_TI!
Yelse{
PLAYER2_SLEEP_CYCLES = SPEED_SLEEP_CYCLE /
SLEEP_TIME;
¥
break;

speed.h

//mnm"mmmmg freeze\n");

i+

=05 3 < Y_LEN; jeel
1f(board i) [§] == 1){
reeze[count] .enable
freeze [count] . xCoord
freezelcount].yCoord
counts+:

¥

shuffle_freeze(freeze, AX_POWERUP_SIZE) ;

freeze.

" brickh
V powboard.h
V audio.h




Gameplay

Edibles

o food (rabbits + mice)
speed power-up
freeze power-up
edwards power-up

o O O

Obstacles

o bricks + walls
o your own tail
o other players




Controlling Your Snake

N

move your snake

—

use freeze
start power-up

use edwards
power-up

pause



Connecting NES controllers

o Using universal I/O pins

o Have their own serial-bit protocol
Tracking snakes' locations

o Snakes are just linked lists

o Software knows where everything is
m Hardware just draws it

Efficient storage of sprites
o Binary encodings, broken up by color

VGA Raster

o Unexpected colorings



Lessons Learned:

e Working with embedded systems is tricky,

yet rewarding

o Lots of possibilities and methods of
implementation

o ..Which means a lot of learning from your own
mistakes

Completed Game:

e Brought Snake into the 21st century
o Added in idea of NES controllers
o Two players (or more)!



Thanks For Listening!




