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1 Assembly assignment

Your task is to implement a playable nibbles (“masken”) gamié-32 assembly in an UNIX environment.
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Figure 1: A typical nibbles game

1.1 Game requirements

The requirements for the game are listed below.
e The nibbles game must be playable.

— You must support a configurable number of apples (more than 1)

— The worm should grow when eating an apple.

— The worm should die if it hits itself.

— If the worm hits the end of the field (above, below, right ot)l@&should either:
x Die, or

x Wrap around to the other side (i.e. if it exited above the h&tzauld reappear at the
bottom).

— Apples should be placed at random positions on the screewbherd an apple is eaten, a new
apple should reappear. You do not need to handle the situatien the apple appears on the
worm (i.e. only the head eats).

e The size of the playfield is not specified, but should be ptessibdisplay on the screen.
e The worm should start at the middle of the playfield.

e The game must be implementeaimpletely in IA-32 assembly.



e The game must be compilable withU as or GNU GCC, i.e. you should use AT&T-style assembly.
e The source code should be well-commented.
¢ |tshould be possible to start the game from either asseni@y Bor this, your game must implement
the interface specified below.
1.2 Non-requirements
e You do not need to implement:

— Score.
— Printouts (e.g. when the worm dies).
— Multiple levels, multiplayer operation etc.

e You are allowed to use tricks, hardcoding etc in the game.

2 Specification

2.1 Provided functionality

You are provided with a number of C functions which you car ftam your game implementation. The
functions perform initialising, getting keyboard inputdhprinting characters on the screen.

2.1.1 nib_init

void nib_init(void): Thenib_init function sets up the graphics, initialises the randomiser €his
functionmust be called before any of the other provided functions areedall

2.1.2 nib_end

voi d ni b_end(void): Thenib_end function cleans up after the program and exits to the shiethduld
be called when the game ends (if the worm dies).

2.1.3 nib_poll_kbd

int nib_poll kbd(void): Thenib_poll _kbd function checks for keyboard input non-blockingly, i.e. if
the user did not press any key the function just returns. Tos& important return values are shown below.

-1 There was no keyboard input
'a’.’z7  Aletter key was pressed.
258 Down was pressed

259 Up was pressed
260 Left was pressed
261 Right was pressed

2.1.4 nib_put_scr

void nib_put_scr(int x, int y, int ch): Thenib_put_scr function prints a character on the screen
at a specified position.

The charactech is just a normal ASCII character code. The coordinates fips@ position from left
to right and top to bottom (i.e. 0,0 is the top left corner).



2.2 Useful libc functions

There are also a few useful functions in libc. The most obwiones arént rand(void) andvoid
usl eep(unsi gned | ong usec). See the manpagesi@nd andusleepfor a description of these.

2.3 Files

You are provided with a number of files for the game. Theséa@alrper s. ¢ which contains the implemen-
tation of the files abovexai n. ¢ which is a small C program which calls your game.

A Makefi | e is also provided which should be easy to customise to youtsi€éou compile the game
by runningmake.

You are expected to implememitbbl es. S andst art . S by yourselves.

Makefile

Figure 2: Files in the project

2.4 Interface

Your game must implement the following interface:

void start_game(int len, int n_apples): Startthe nibbles game with an initial worm length of
len andn_applesapples on the screen. Note that this function will be caltedhfC, so that you have to
comply with the C calling convention.

void _start(void): The _start symbol, i.e. the entry point of the program. Thistion should in
turn call the start_game function with reasonable pararsete

You should also note that these two functions (i.e. glohalElsin assembly) must be implemented in
different files (i.e. nibbles.S and start.S) since the gamoeilsl be possible to start from C. This is because
the C-program will be linked witler t 0. S which already contains thestart-symbol (and would therefore
cause a collision if linked with the file containing youstart-symbol).

3 Inofficial competition

There is also a competition associated with the assignniv&82 assembly (along with VAX and CISCs
in general) is particularly well-suited for producing coagp executables since instructions are not fixed
in length and the many possibilities in the assembly languagu will therefore take part in an inofficial
competition for the smallest nibbles implementation palssi

3.1 Specification

The size measured in the competition will be the size of tieelpced machine code, i.e. not the number of
source lines.
The rules are the following:

1. The object-file of the game (i.eni bbl es. o, the file containing thetart_game symbol) will be
examined.

2. The code will run on a P-II (or higher). You are allowed t@ @&l available instructions on that
architecture.



3. The size is defined as the size of the text (i.e. the exeleutalde) and the data (i.e. initialised global
variables) segments. Note that the BSS (uninitialised)d&igment is not counted.

4. The results will be presented outside my door after thigiaseent deadline.
5. The winners will receive a secret symbolic price.

You can check the size of your game with:
readel f -S nibbles.o
Add together the sizes of théext and. dat a sections (the values are shown as hexadecimal numbers).

4 Examination

The examination of this lab works the same way as for the ddier. You should send in the lab, with
complete source code and a report in PDF format, before tmimation deadline. Thereafter, you should
book a time for exmination by sending a mailska@bth.se

4.1 Report

You are expected to hand in a report on your nibbles impleatiemt. The report should contain the
following things:

1. Implementation: A description of your general implementation. I.e. youwdalescribe the datas-
tructures used etc. This part should also contain a primbiite pseudo-code used for your game.

2. Assembly-related How your assembly implementation differs from an (possjiliinplementation
in a higher-level language.

3. Optimisation: How you optimised your implementation size. This shouldali#ve special instruc-
tions used, special data structures etc.

4. Source code A listing of your well-commented source code forbbl es. S.

5 Tips

5.1 General guidelines

e Make the game simple, i.e. don't add any extra features yott deed.
e Make the game working before you start optimising it for tbenpetition.

e It can be a good idea to implement the game in C first beforegaiog with the assembly im-
plementation. This will help you find errors in your algorith etc. You should at least produce
pseudo-code before you start implementing the game in ddgem

e start_gamedoes not need to return (it should calb_end() when the worm dies andib_end()
exits the application).

e Run the game in a terminal with square (or almost square) forthe size of the playfield. For
instance, you can start (assuming your playfield is 80x5tamm with
xterm-fn 6x9 -geonetry 80x50
Otherwise the worm will seem to move much faster verticadlbrt horizontally.



6 Debugging tools

There are a number of useful debugging tools. See the massgdag the tools for how to use them.
Information on how to use these be found on my web page:
http://ww. i pd. bt h. se/ ska/ uni x_pr ogr mani ng. ht m



