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Network programming for beginner learners using Basic Graphics
Kenneth James MACKIN™

Abstract: When teaching network programming, it is ideal to start with the basics using socket
programming, yet socket programming requires various steps in creating the socket connection between the
server and client, as well as understanding threading within the server and various error handling. This can be
a drawback for beginners when starting socket programming. This paper introduces the network features of
Basic Graphics, a Java programming library designed for beginner programmers, aimed at simplifying socket
programming. Basic Graphics purposely only supports integer data types for data transfers, so that users can
focus on designing the network protocols between client and server. By using Basic Graphics, learners are
relieved from the technical details of setting up and maintaining socket connections, enabling the users to
quickly get to the heart of network programming, to improve both understanding and learning motivation of

the learners.
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import jp.ac.tuis.basic.*;
public class Server {

public static void main(String args[]){

BasicGraphics g = new BasicGraphics();
int port = 50001;
g.println("Waiting for connection to

port:"+port);
g.connect(null,port);

/17547 v MEfiR D

g.println("Connected!");

int data = g.receiveint(); //7T—% %%(5
g.println("Received:"+data);
data=data+10;
g.println("Sent:"+data);
g.send(data);
g.println("End");
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import jp.ac.tuis.basic.*;
public class Client {
public static void main(String[] args){
BasicGraphics g = new BasicGraphics();
String host = "localhost";
int port = 50001;

g.println("Connecting to "+host+":"+port);
g.connect(host, port); //W—/ 3~BEki

g.println("Connected!");

int data=10;

g.println("Sent:"+data);

g.send(10); /T —H wiklE
data = g.receiveint(); //T—¥%%ME
g.println("Received: "+data);
g.println("End");
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javac -cp .;basic.jar Server.java
javac -cp .;basic.jar Client.java
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Figure 1 Result of the Server program.
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End
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Figure 2 Result of the Client program.
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import jp.ac.tuis.basic.*;
public class AnimationServer{
public static void main(String[] args){
BasicGraphics g = new BasicGraphics();
g.console(false);

int x=30;

int y=10;

int remotex=10;
int remotey=10;
char key=0;

char remotekey=0;
long SLEEP=10;

e PR NARTE: 7

int port = 50001;

g.println("Waiting for connection to
port:"+port);

g.connect(null, port);

/ /e

g.cls();

.locate(x,y);
.color(g.BLUE);
.print("B");
.locate(remotex, remotey);
.color(g.CYAN);
.print("A");

0Q 0Q 0a 0a 0a 0Q

[/ A A N—T
while(true){
g.sleep(SLEEP);// A '— Rii#&

//2—FF— AT
key = g.inkey();

/TR %

remotekey = (char)g.receiveint(); //T—X %%
g.send(key); //T—Z k%D

/17 VA —HdE
g.locate(x,y);
g.print((char)e);

if(key == 'a' && x > @) x--;
if(key == 'd' && X < 39) X++;
if(key == 'w' && 'y > 0) y--;
if(key == 's' && y < 19) y++;
g.locate(x,y);
g.color(g.BLUE);
g.print("B");

/IR L— Y — DR
g.locate(remotex,remotey);

g.print((char)o);

if(remotekey == 'a' && remotex > @) remotex-

)
if(remotekey == 'd' && remotex < 39)
remotex++;
if(remotekey == 'w' && remotey > @) remotey-

)
if(remotekey == 's' && remotey < 19)
remotey++;
g.locate(remotex, remotey);
g.color(g.CYAN);
g.print("A");
}//end while(true)
}//end main
}//end class AnimationServer

RIZIZIAT N TA I8 —Aa2—FK%1) A
M4IRY. I CALEE 7228, send () & receiveint ()
DNEFEANE D .
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import jp.ac.tuis.basic.*;
public class AnimationClient{
public static void main(String[] args){
BasicGraphics g = new BasicGraphics();
g.console(false);

E:s <iEiia
int remotex=30;
int remotey=10;

J/FTT LA r—x JEAE
JIFHFT VA vy AR

int x=10; 117 VA X —x JERE
int y=10; /17 VA —y JERE
char key=0; /17 VA Y —F— AT

char remotekey=0; //fAF7LAY¥Y—F%—AJ)
long SLEEP=10; //FFBIREH (millisec)

ES A NARTE: 74

String servername="localhost";

int port=50001;

g.println("Connecting to
"+servername+":"+port);

g.connect(servername, port); //W—/NCHEH

/ /T

g.cls(); / /TEE A H
g.locate(x,y); //IEAERIE
g.color(g.CYAN); //fakiE
g.print("A"); /1 3CFFRR
g.locate(remotex,remotey); //JEEEE
g.color(g.BLUE); /1R E
g.print("B"); /13 FERR

[/ A A N—T

while(true){
g.sleep(SLEEP);// A ' — Rk
key = g.inkey();//a—H%F—AJ

/IR A& LD )
g.send(key); //T—F&ikD
remotekey = (char)g.receiveint(); //T—%¥ %%

il

/X L— Y —

g.locate(remotex,remotey);

g.print((char)e); //XFaHT

if(remotekey == 'a' && remotex > ©) remotex-
-

if(remotekey == 'd' && remotex < 39)
remotex++;

if(remotekey == 'w' && remotey > @) remotey-

if(remotekey == 's' && remotey < 19)
remotey++;

g.locate(remotex, remotey);
g.color(g.BLUE);
g.print("B");

/17 v A Y —RfE
g.locate(x,y);
g.print((char)@); //XF%ET

if(key == 'a' && x > 9) x--;
if(key == 'd' && X < 39) X++;
if(key == 'w' & y > 0) y--;
if(key == 's' && y < 19) y++;

g.locate(x,y);
g.color(g.CYAN);
g.print("A");
}//end while(true)
}//end main
}//end class AnimationClient

LSEOFRY NI =2 Ta TS5 LDY—7r v AN
(M5) #mxR7.
DFPNVIALNTZA—Yarviry V)= 7ars

7 LADFEATHETH (K 6) %7R"7. AnimationServer
& AnimationClient D Wi [iiZ/R 1 F - 72 { [{ U729,
AnimationServer D A7R8T.

CORy NI=2 773507 T r—a v
JEwfE 7 a b avix, HOAEC2I I Z TS
RZ252&8T, BEVWOMEFHRZFEN S, FHUT
W2 3EAT L ENHKL LI ITRoTVA. £
72, BHWHPKHE I receiveint () THIT @15 LA
ZROZET VTN A LORMERIEL TW5.

Animation
Server
riconne ct{host.port]

sendf key,

send(key) o
- sendi key) ]
Iisend[w;»l

§EHEL

i
5 7AXA—=y370J5LhV—45VAF
Figure 5 Sequence diagram for the network

animation program.

6 AnimationServer 7O 5 LADERITHER
Figure 6 Result of the ServerServer program.
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K1 TPUr—bhE&EEHER
Table 1 Student survey results
B O R ELHEHFERRN R R S} ) At
Bl 8 35% 13 57% 1 4% 0 0% 1 4% 23 100%
B2 30% 13 57% 2 9% 0 0% 1 4% 23 100%
B3 11 48% 10 43% 1 4% 0 0% 1 4% 23 100%
B 4 10 43% 11 48% 0 0% 0 0% 2 9% 23 100%
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TELOLDRETAHY, LHICEREL L0, @
fE7—% OitEt & % 5. ARIEFED Basic Graphics L5k
TlE, »ACintHOBEOARICHIRT 22 LT, H
AT =7 DY) TIWLIBE &b HHHEET L0
ENHY, TOIETT TV r—va VEg#EE 7T e
FNIVOBREEZFHD LI LD BHEIIBVYTWS

WET— VSO MEBE LT, 77— =
VB OWERT — & O O@ERRETIE, RO
7 — Z BRI (35)%11\ IT—FHE), v
¥ A X, ZORIZT— 5 HiHe<.

Z % P15k L 72 Basic Graphics T %%@" %Y,
AT Zint B CTEEL, RIZT—FH A
X (intB7F—O%) #intMTERFBL, TOHT—
A XA CTIRE LD Int BT — 5 2 %55 5.

RIS T —

WEBZERELLEEIX, —XFET DO char B % int
WAL TEME L, ZEM Tchar B3 ALH %

4 =

179
Pk L 72 Basic Graphics TOFEEB|Z ) XA+ 5, 6
7N
UX RS XFIXERATOT5 A

String s = "Hello";

send(1); /11 1 FSCFRNT — 2 DOE(E

send(s.length()); /13T wED

for(int i=0; i<s.length(); i++){
send(s.charAt(i)); // X552 int M TS

}

UZA K6 XFIRERATOISL

int data = receiveint();

i (data==1){ I11 EXERIF 5 D%

—
patll

int len = receiveint(); //XF¥%E

for(int i=0; i<len; i++){
System.out.print((char)receiveint());
//—3XFF > char Bl LT
}

}

ERETIE, TR — 7 R dlfE T B2 R L7228,

EEWEZEMNTED L) T — I B EDNHAFEF T

SN HHHEFICHT > TR, H5W B HEEE
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