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APENDIX A-1

/*

A diode circuit

A Programto generate and show the characteristic of sem conductor
circuit.

This program proves that for any negative voltage, a very smal
negative current will flow, while for positive voltages the current
wi Il be positive and increase rapidly with v. W use the rangel and
range2 vari abl es represent the voltage domains.

1. rangel m ni num vol t age
2. range2 maxi mum vol t age

(taken from [ Exanple 2.13], MATLAB5 for Engi neers, page 104)

C/ C++ Programwitten by:
Tan Kee Leong (GS 3656)
ATM and Br oadband Research G oup
Dept. of Conputer and Communi cation System
Engi neering Faculty, Universiti Putra Ml aysia
*/

#i ncl ude <i ostream h>
#i ncl ude <fstream h>
#i ncl ude <mmat h. h>

#i ncl ude <stdlib. h>

int main(int argc, char *argv[])
{ double io, v, i, rangel, rangez,

if (argc !'= 3)
{ cout << "Usage: diode [rangel] [range2]\nExanple: fr 1.0
2.0 0.001";
exit(0);

of stream fo("output.txt");
rangel = atof (argv[1]);
range2 = atof (argv[2]);

io = 1. 0Oe-6;
for (v=rangel; v<=range2; v+=0.005)

{ i = io*(exp(40*v)-1);
fo << v << "\t" << | << endl;
}

fo.close();
return O;



APENDIX A-2

/*
Fourier Series
A Programto generate a truncated Fourier series given:
1. A anplitude of wave
2. f angul ar frequency, where w = f * pi
3. p increnent points
(taken from Exanple 2.5, MATLAB5 for Engi neers, page 90)
C/ C++ Programwitten by:
Tan Kee Leong (GS 3656)
ATM and Br oadband Research G oup
Dept. of Computer and Conmmuni cation System
Engi neering Faculty, Universiti Putra Ml aysia
*/

#i ncl ude <i ostream h>
#i ncl ude <fstream h>
#i ncl ude <mat h. h>

#i ncl ude <stdlib. h>

#define pi 3.142

int main(int argc, char *argv[])
{ double p, A f, t, x, x1, x2, x3, omnega,

11 to convert a string to fl oat
/1 A=1.0; f=2.0; p = 0.001;

if (argc !'= 4)

{ cout << "Usage: fourier [anplitude] [frequency]
[ poi nts]\ nExanple: fr 1.0 2.0 0.001";
exit(0);

of stream fo("output.txt");

A = atof(argv[1]); [ amplitude of wave
f = atof (argv[2]); /I angul ar frequency
p = atof(argv[3]); /I no of points

onmega = f * pi;

for (t=-2; t<=2; t+=p)

x1 = cos (onega*t);
X2 = -cos (3*onmega*t)/3;
x3 = cos (5*onega*t)/5;

X = 4* A*(x1+x2+x3)/ pi
fo <<t << "\t" << X << endl;

}

fo.close();
return O;

}



APENDIX A-3

/* A Programto find the effect of timeout on GBN throughput given:
1. percentage of packet |osses

2. percentage of check-sumerror; and

3

ti meout range

A Master Thesis simulation programentitled

"Data Link Control Layer Performance for Wrel ess ATM Net wor k"
by Sliman KA. A. Yakl af (UPM 2000),

ATM and Broadband Research G oup

Dept. of Conputer and Communication System

Engi neering Faculty, Universiti Putra Ml aysia

Simulation programin C witten by Dr. Veeraraghavan Prakash (Nov, 1999).
Modi fied to support Websim by Tan Kee Leong (August, 2000).
*/

#i ncl ude<stdi o. h>

#i nclude<tine.h> /*for giving the tinme as the the random seed */
#i ncl ude<stdlib. h> /*for rand() */

#i ncl ude<mat h. h>

int main(int argc, char *argv[])
{
FI LE *fp, *f pl;
fl oat ave=0;
int run;
i nt badpacket, badpacket si ze;
fl oat avebadpacket, avebadpacketsi ze, avegood,;
avegood=0;
avebadpacket =0;
avebadpacket si ze=0;

/1 Added by websim
int given_timeout 2;

fp = fopen("output.txt", "w');
/1 f p=f open("gbnfi xed. txt","a");
/1 f pl=fopen("gbnfixedl.txt","a");
i nt

ti meout,resend, i, max_seq, total packet _generated,j,tenp, tenpl;
i nt ack, good_packet generated, payl oad, rq, tiner;
int given_timeout, check_sum packet| oss;
float effective_packet, effective_packet | oss,
ef fective_check _sum
struct packet{
int size;
int type;
b
struct packet sq[8]; /* transmitter queue with 2*n-1 el enents
*/
/1 Added by websim
given_timeout2 = atoi(argv[1]);
packetl oss = atoi(argv[2]);
check_sum = atoi (argv[3]);

/* Input fromthe User */

/* prl ntf("\n*******************************************\n");

printf("* pl ease input the follow ng data *\n");
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pl’l ntf("*******************************************\n");

printf("\'n Tinmeout in nsec:");
scanf ("9%d", &given_tinmeout?2);
printf("\'n Packet loss in percentage:");
scanf ("%", &packetl oss);
printf("\n Check-sumerror in percentage:")
scanf ("%d", &check_sum;
srand((unsigned)time(NULL)); /* random zing the generator*/
/*end of input fromthe user
printf("\n Sinulation has started........ \n");
*/

for (given_tinmeout=0; given_tinmeout<=given_tineout2; given_tinmeout++)

{

for(run=1; run<=20; run++)
{
/* Intitialization steps */

ack=0; /* no ack received */
rg=1; /* no packet at the receive buffer */
good_packet _generated=0; /* no good packets yet */
total packet _generated=0; /* no packets genetated yet */
payl oad=0; /* no payl oad accepted yet */
timeout=0; /* tinmer has started yet */
resend=0; /* not in the resend node */
max_seq=0; /* initially sq is enpty */
timer=0; /*clock is at rest */
badpacket =0;/ *count for bad packet */
badpacket si ze=0;/ *si ze count for bad packets */

for (i=0; i <=7; i++)
{
sq[i]. size=54;
sq[i].type=1;

whi | e(t ot al _packet _generated <= 50)
{
/* trasmtter thread */
i f(ack==1) /* received an acknow edgement */

/ *debug node*/

/1 printf("\nAn Ack received");
good_packet _gener at ed=good_packet _gener at ed+1
payl oad=payl oad+sq[ 0] . si ze
/* pushing the rest if there are nmany*/

i f(max_seq > 1)

{
for(i=0;i<=max_seq-2;i++)
sq[i]=sq[i+1];
ack=0; /*renpving the ack */
ti mer =0;
if(resend == 1)j 5 -1;
max_seq = max_seq - 1;
}
el se
{
/* to generate the payload */
/1 printf("\'n Generating the packet");

tenp = 54;
sq[ 0] .size = tenp;
/1 printf("size=%", sq[O0].size);
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ef fective_packet=(int)(tenp/54);
ef fective_packet | oss=effective_packet *packet| oss;
ef fective_check_sunreffective_packet*check_sum
/ *desi di ng good or bad */
t emp=rand() %01;
templ = rand() %01,

i f((tenmp<=effective_packet | oss)|]|(tenpl<=effective_check_sum)
sq[ 0] . type=1;

el se sq[0].type=0;

/1 printf("type=%\n",sq[0].type);

total _packet _generated=total packet _generated+1

if (sq[0].type == 1) {
badpacket = badpacket +1
badpacket si ze=badpacket si ze+sq[ 0] . si ze;

}
rq = sq[0].type;
ack = 0;
timer = O;
ti meout = O;
max_seq = 1
goto ti;
}

}

/* If an timeout has occured */
if (timeout==1) {
/* enter into retransm ssion node */
/ *deguggi ng */
printf("\nTi meout has occured ");
resend = 1;
j =0
/* regenerate the packet type (good or bad) */
ef fective_packet=(int)( sq[0].sizel/54);
ef fective_packet | oss=effective_packet*packet!| oss;
ef fective_check_sunmceffective_packet*check_sum
/* desi ding good or bad */
t enp=r and() %401,
tenmpl = rand() %01,

i f((tenmp<=effective_packet | oss)|]|(tenpl<=effective_check _sum)

sq[ 0] . type=1;
el se sq[0].type=0;
ack=0;

rq=sq[ 0] .type; /*retransm ssion*/

if (sq[0].type == 1) {

badpacket = badpacket +1

badpacket si ze=badpacket si ze+sq[ 0] . si ze;
}
/ *debug i nf o*/
printf("\nregenerating the packet of size=%l,
type=%l",sq[0].size,sq[0].type);
t ot al _packet _gener at ed=t ot al _packet _generated+1
j=i+L
ti meout =0;
ti mer =0;

{
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if (resend==1) {
/* regenerate the packet type (good or bad) */
effective_packet=int( sq[j].sizel/54);
ef fective_packet | oss=effective_packet *packet!| oss;
ef fective_check_sumreffective_packet*check _sum
/* desiding good or bad packet */
t emp=rand() %d01;
templ = rand() %101,

i f((temp<=effective_packet |l oss)|]|(tenpl<=effective_check_sum)

sq[j].type=1;
el se sq[j].type=0

if (sa[j].type == 1) {
badpacket = badpacket +1
badpacket si ze=badpacket si ze+sq[j]. si ze;
}
/ *debuggi ng info */
printf("\nregenerating packet of
size=%l, type=%",sq[j].size,sq[j] -type);

t ot al _packet generated=total packet_generated+1

if (j==0) |
rg=sqlj].type;
ack=0;
ti mer =0;
ti meout =0;
}
i =+
if (j >= max_seq) resend=0;
goto ti; /* force to go to tiner*/

}

if (max_seq <= 6) /* transnmitter queue not full */

{
/* to generate the payload */
printf("\n Generating the packet");
tenp = 54;
sg[ max_seq].size = tenp;
printf("size=%", sq[ max_seq]. si ze);
/* to generate whether this is a good or a bad packet */
ef fective_packet=(int)(tenp/54);
ef fective_packet | oss=effective_packet *packet!| oss;
ef fective_check_sunmeeffective_packet*check_sum
/*desi di ng good or bad */
t emp=r and() %401,
templ = rand() %01,

i f((temp<=effective_packet_|loss)||(tenpl<=effective_check_sun))
sq[ max_seq] . type=1
el se sq[ max_seq] .type=0

if (sq[max_seq].type == 1) {
badpacket = badpacket +1
badpacket si ze=badpacket si ze+sq[ max_seq] . si ze;

}
/1 printf("type=%\n", sq[ max_seq].type);

total _packet _generat ed=total packet _generated+1
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if (max_seq == 0) {
rg=sq[ mex_seq].type
ti mer =0;
ack = 0;
ti meout =0;

}

max_seq = max_seq + 1,
}el se goto ti;
} /*end of transmitter part */

/* timer nodule */

ti:timer = timer + 1;

if (timer >= given_tineout+1) {
ti meout =1;
timer=0;

}

/* receiver nodule */

if ((rg == 0)&&(tineout==0)) {
ack = 1;

el se {ack = 0;}
} /*end of while*/

/* receiving the packets in transit */
for(i=0;i<=max_seq;i++)

{
if(sq[i].type==1) break
/1 printf("\nAck received");
payl oad=payl oad+sq[i]. si ze
good_packet generated = good_packet generat ed+1

}
/! Modi fied by Websim
/1 printf("\'n Nunber of Good packets
Gener ated: %d", good_packet _gener at ed) ;
/1 printf("\n Payload in bytes: %", payl oad);
/1 printf("\n Total packet %", total _packet_generated-1);
/1 fprintf(fp,"\n¥%d %0d %d %d %d %10d

%0d", gi ven_ti meout, packet| oss, check_sum good_packet _gener at ed, payl oad, badp
acket, badpacket si ze) ;
ave=ave+payl oad;
avebadpacket =avebadpacket +badpacket ;
avebadpacket si ze=avebadpacket si ze+badpacket si ze;
avegood=avegood+good_packet _gener at ed;

}

ave=(int)ave/ 20;
avebadpacket =(i nt) avebadpacket/ 20;
avebadpacket si ze=(i nt) avebadpacket si ze/ 20;
avegood=(i nt)avegood/ 20;

/1 Added by Websim

[Ifprintf(fpl,"\n¥%d %0d %d %.0f %.O0f 9%.Of

%.0f ", gi ven_ti meout, packet| oss, check_sum avegood, ave, avebadpacket , avebadpa
cketsi ze);

fprintf(fp,"\n¥%d %.0f", gi ven_ti nmeout, avegood*54);

return O;

}
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