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Abstract:

Video games have been around for about 40 yearsmavonline gaming has only
recently risen in popularity. This project aimgrigplement a low level form of network gaming
using only two TS-7250 boards and two computettse droject consists of creating a program
that allows two users to play a simple pong-likéea game on two different computers across a

network.

Problem Statement and Technical Background:

The problem of this project is to allow two peofueplay a game of pong against each
other on two different computers. The users comiti®paddles of the game by pressing buttons
on the 1/0O board we used in the labs this seme#teorder for the two computers to
communicate with one another, they must use sackamunication. There are two popular
forms of socket communication: TCP and UDP. TGds$ for transmission control protocol.

In this form of communication, all outgoing packats sent along the same path ensuring that
they arrive at their destination in the same otlat they were sent. UDP stands for user
datagram protocol. In this form of communicationtgoing packets are not necessarily received
in the same order that they are sent. Howevergdost or late packets are not waited for, UDP
is usually a faster form of communication than TG®though not as fast as UDP, TCP is

considered to be more reliable. Since, video gawlgon fast graphics refresh rates, and low



levels of lost packets are rarely noticed, | chiosese UDP in my socket communication for this
project. In order to easily transmit all of théekent information between the two computers, |
created a structure named message to send anderdoeiugh the socket. A structure can
contain variables of different data types and helggnize information for easy transmission.
Another programming feature used in this projethéreal time task. Real time tasks allow
programmers to ensure that certain parts of the eoel executed at exact time intervals. In the
case of this program, | used real time tasks tarenhat the screens of both computers were
refreshed at a constant and nearly synchronoustdi® Hz. Another feature | used is a
pthread. When a pthread is created, the compullespht computing time between the main
and the thread. There is no practical reasonl tfadse to use a thread in this program other
than to make sure | could use one correctly andalldayer of complexity to the project. | also

used memory mapping to map the buttons of the ¢&dthe memory on the board.

Proposed Approach:

In order to implement this project, | created &lecfor each computer. While not
exactly the same, these files are very similam&uee that the graphics behave the same way on
both computers. In both files, | define a struetnamed message. Message contains the
positions the paddles, x and y positions of thé bald the score of both players. The main
function of both programs is the same. A pthreathed threadl is defined and created using the
function pthread_create. This function creatdwe@ad that enters a function named
checkButton. The next line of code calls a funtii@amed pthread_join. This function forces
the main to pause its execution until the threaifimshed its execution. After the thread ends

its execution, the main is finished, and the progemds. Next, we enter the checkButton



function that is associated with the thread trdistussed earlier. In both files, mmap is needed
to map the 1/0O boards to memory. This is needethaiothe buttons on the board can be used as
a controller for the game. After the memory is pegh a pointer named portbir is set to the
value of 0x00 in order to configure all of the lout$ as inputs.

Next, the socket has to be configured and creatdabth files. The file named
‘Project.c’ serves as the server and ‘ProjectZzcrss as the client. On the server side, there are
to two sockaddr_in structures; one named serveparthamed send. Server.sin_port and
send.sin_port are set to 3333 in order for the ebitkuse port 3333. Send.sin_addr.s_addr is set
to “10.3.52.255.” The 255 in the IP address allthesserver to broadcast to all members. The
client side of the socket contains a sockaddr rircsire named server_addr and a hostent
structure named host. Host is hardcoded to thed tRe server. Server_addr.sin_port is set to
3333 to use the same port as the server. Sendirsed addr is set to host.h_addr. On both the
server and the client sides, socket(AF_INET,SOCKRA®!,0) is called to create a UDP
socket. On the server side, the bind functioriss aalled to bind the socket to port predefined
port.

After the socket is created, both programs ing&the variables used in the creation of
the graphics. In this program, the graphics aeated by constantly updated a 2D character
array and outputting the entire array to a maxichizensole screen. Playerl and player2 are
variables representing the top y coordinate ofolager paddles. The initial value for both of
these variables is set to 35 as it is roughly exdénter of the screen. The x coordinates of the
paddles are locked at 10 and 11 for playerl andabh8200 for player2. BallX and ballY are
the x and y coordinates for the pong ball, repreeskan the screen by a ‘0.” Scorel and score2

are variables representing the score for each plajeey are initialized as 48 as this is the



ASCII code for the number zero. SlopeX and sloped variables representing how many
spaces the ball will move with each screen refrédie value of these numbers changes
depending on where on the paddle the pong bait.isShopeX is initialized to 2 and slopeY is
initialized to 1. BalllsRight is a variable to doml the direction that the ball is moving. When
this variable is one, the ball moves to the righthen the variable is 0, the ball moves to the left
The 2D character array is given dimensions of 7Qx&hkich is roughly the size of a maximized
console screen. Each member of the array islizgito * *. An integer array named doPrint is
also created. This array contains 70 members, @acbsponding to a row of the 2D character
array. A value of 1 in this array means that theesponding character row will be printed. If
the member of doPrint is O, then the correspondivagacter row will be skipped and \n’ will be
printed in its place. This practice cuts down lo& éxecution time of the program by skipping
the rows on the screen that do not need to begpkint

After all of the variables are initialized, the ser calls a receive command and the client
calls a send command. This ensures that neitlogrrgzm will continue until a socket connection
is established a message is sent across the sagtketl time task is then created in both of the
files. The task is then made periodic with a pgeba tenth of a second. After the task is
created, both programs enter a while loop thatu@esountil a player scores five times and wins
the game. The first thing done in the while logphe positions of the 2D array that contained
the paddles and the ball are cleared. Next, psrthecked to see if the up or down buttons are
pushed on the 1/0O board. If the up button is prdsthe value of the program’s corresponding
player is decremented, moving the paddle up os¢heen. If the down button is pressed, the

value of the player is incremented, moving the paddwn on the screen. The server side



calculates the position of playerl’'s paddle, arddirent handles the position of player2’s
paddle.

Next, the client side calculates the next positbthe ball based on the current position,
slopeX, slopeY, and balllsRight. Also, the valo¢shese variables are updated if necessary. If
the ball is at the top or bottom of the screempaiois multiplied by negative one, effectively
reversing the vertical direction of the ball. Hetball hits a paddle, the value of balllsRight is
switched. If the ball is at the far right or faft of the screen and misses the paddle, theescor
of the scoring player is incremented, the ball ®/ed to the center of the screen and the
direction of the ball is changed. The server sides not calculate the position of the ball as this
would be redundant and a waste of computing tidier the ball and paddle positions have
been calculated, the client sends the values tedheer, and the server sends the value of player
one’s paddle to the client. The 2D character areag updated, and the old output on the
console screens are cleared. The lines contamangvhitespace characters are then printed to
the console screens and the real time tasks walitli next period.

After a player has scored 5 times, the while loogise and the name of the player is

printed on the screen. The thread ends its exatatd joins back with the main.

Results:

The biggest problem | had with creating this pcojgas getting the 2D graphic array to
output correctly. At first, the screen would béefl with unintelligible garbage characters. This
was because | was printing the array line by liné @ot ending each line with a null character.
After I fixed this problem, the graphics printedetly, but the screen was sometimes slow to

update and flashed often. This was because | watsng every character of the 2D array during



each iteration of the loop. Once | started prigptimly the lines that contained non whitespace
characters, the output became much more fluid.

| tested the final version of my programs by phay80 games of pong across the
network. The games behaved exactly like manyticadil games of pong do, and at no point of
the testing did | notice any discernable bugs.o®ak a screen shot of the output on the console,
and attached with this report is a video showirgggame in action. In the video, only one
paddle is moving because | could only find onehbfard in the laboratory when | made the

video.
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Conclusion:

From this project, | learned that socket prograngms a viable way to facilitate online
gaming. However, | am not sure how well this boaaild perform under the demands of a
more complex game that did not use text based gmpince | had some latency issues using
print statements to output my graphics in the eaghgion of the program, | can predict that the

TS-7250 boards might have problems with more deingrnarograms.



