Homework-2

Error and Flow Control
Simulation
on Point-to-Point Link



Simulation Program Example

One-way Go-Back-N + Sliding-Window

e Success: ACK
 Failure: Timeout

* Assumption:
— no processing time
— no ACK error



Event-driven Simulation
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Simulation Parameters
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° Input Parameters e M = x, which is a random
.. . . number between 0 and 1
— Sliding-Window Size: W —At=log, (X)
. . . — 1
— Packet arrival process: Poisson with rate / t = — - log, (random())

packet inter-arrival time: exponential distribution
: % In(x), where x is a random number between 0 and 1.

— Packet transmission time: t_pk
— Packet(i.e., frame) transmission error probability: p
— Ratio of link propagation time to packet transmission time: a
(Link propagation delay: t pro = a X t_pk)
— Under load condition: W < 2a+1
* Performance Measures (Outputs)
— Packet transmission delay
— Utilization



Simulation Flow Chart
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Data-Packet Queue Structure

sn | gentm | t out | link

* sn: sequence number
e gentm: generation (arrival ) time of a packet
* t_out: timeout
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struct pk_list{
long sn;
double gentm;
double t out;
struct pk_list *link;
}
typedef struct pk_list DataQue;
DataQue WQ front, WQ _rear;
DataQue TransitQ front, TransitQ rear;

ACK Queue Structure

sn ack_rtm | link

sn: sequence number
ack_rtm: reception time of an ACK at sender
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struct ack_list{
long sn;

double ack rtm;

struct ack_list *link;
}
typedef struct ack_list AckQue;
AckQue AQ front, AQ rear;



#include <sidio.h>
#include <std.lib>
#include <math.h>

struct pk_list{

long sn;

double gentm, timeout;

struct pk_list *link;
}
typedef struct pk_list DataQue;
DataQue WQ front, WQ rear;
DataQue TranitQ front, TransitQ rear

struct ack_list{
long sn;
double ack rtm;
struct ack_list *link;

}

typedef struct ack_list AckQue;
AckQue AQ front, AQ rear;

long seq_n=0; transit_pknum=0;

long next_acksn=0;

double cur_tm, next_pk_gentm;

double t_pknum=0, t_delay=0;
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long N;

double timeout len;

int W;

float a, t_pk, t_pro;

float lamba, p;

Input
Parameters

float random(void);

void pk_gen(double);

void suc_transmission(long);

void re_transmit(void);

void transmit_pk(void);

void receive_pk(long, double);

void enque_Ack(long)

void cur_tm_update(void);

void print_performance_measure(void);



( start )

Initialization
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void main(void)

/[* input parameter setting */

WQ front = WQ _rear = NULL;
TransitQ_front=TransitQ rear=NULL;

AQ_ front = AQ rear = NULL,;

cur_tm = -log(random())/lambda;
pk_gen(cur_tm);

next_pk_gentm = cur_tm -log(random())/lambda;

packet inter-generation time

while (t_pknum<=N) {

while (AQ_front '= NULL)
iIf (AQ_front->ack_rtm <=cur_tm)
suc_tranmission(AQ_front->sn)
else break;
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if (TransitQ_front 1= NULL)
if (TransitQ_front->t_out <= cur_tm)
re_transmit();

while (next_pk_gentm <= cur_tm) {
pk_gen(next_pk_gentm);
next_pk_gentm += -log(random())/lambda,;

}

if (WQ _front = NULL) && (transit_pknum <W)) {
transmit_pk();
receive_pk(TransitQ rear->sn, TransitQ_rear->gentm);

}

cur_tm_update();

} /* simulation loop */

print_performance_measure();



void pk_gen(double tm)

{
DataQue *ptr;

ptr = malloc(sizeof(DataQue));
ptr->sn = seq_n;

ptr->gentm = tm;

ptr->link = NULL,;

seq_n++;

if (WQ _front == NULL)
WQ front = ptr

else WQ_rear->link = ptr;

WQ_rear = ptr;

sn gentm t out link

ptr
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void suc_transmission(long sn)
{

DataQue *ptr;

AckQue *aptr;

ptr = TransitQ _front;

if (ptr->sn ==sn) {

TransitQ_front = TransitQ_front->link;

if (TransitQ_front == NULL)
TransitQ_rear = NULL,;

free(ptr);

y transit_pknum--;

aptr = AQ_front;

AQ_front=aptr->link;

If (AQ_front == NULL) AQ_rear = NULL,;

free(aptr);

}
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void re_transmit(void)
{
TransitQ _rear->link=WQ _front;
iIf (WQ_front==NULL)
WQ rear=TransitQ_rear;
WQ _front=TransitQ _front;
TransitQ_front = TransitQ_rear=NULL,;

transit_pknum=0;
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void transmit_pk(void)

{
DataQue ptr;

cur_tm+=t_pk;
WQ_front->t_out=cur_tm-+timeout_len;

ptr=WQ_front;

WQ _front = WQ_front->link;

if (WQ _front==NULL) WQ rear=NULL,;

if (TransitQ_front==NULL)
TransitQ_front=ptr

else TransitQ _rear->link=ptr;

ptr->link=NULL;

TransitQ_rear=ptr;

transit_pknum++;
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void receive_pk(long seqn, double gtm)
{
if (random() >p) // H&E83?
If (next_acksn ==seqn) {
t delay += cur_tm+t_pro —gtm;
t pknum++;
next_acksn++;
enque_Ack(seqgn);
b
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void enque_Ack(long segn)

{
AckQue *ack ptr;

ack_ptr = malloc(sizeof(AckQue));
ack_ptr->sn = seqgn;

ack_ptr->ack_rtm = cur_tm + 2*t_pro;
ack_ptr->link = NULL,;

if (AQ_front == NULL)

AQ_front = ack_ptr;
else AQ_rear->link = ack_ptr;
AQ_rear = ack_ptr;

sn ack rtm link
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void cur_tm_update(void)
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if (WQ->front I=NULL) &&| (transit_pknum<W)) return;
else

{

iIf (AQ_front == NULL)
tm=next_pk gentm

else if (AQ_front->ack_rtm<next_pk_gentm)
tm=AQ_front->ack_rtm

else tm=next_pk_gentm;

iIf (TransitQ_front '= NULL)
if (TransitQ_front->t_out<tm)
tm=TransitQ_front->t_out;

if (tm>cur_tm) cur_tm=tm;
by
} A T b

_______________
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void print_performance_measure(void)

{

double util;
double m_delay;

m_delay =t _delay/t pknum;
util = (t_pknum*t_pk)/simul_tm;

[* print input parameters and
performance measures */

float random(void)

{
float rn;
[* random number generation
betweenOand 1 */
return(rn);
¥
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Homework 2

Performance comparison between
Go-back-N and Selective Repeat
by simulation

When successfully receiving a data frame, the receiver
sends ACK (nothing for erroneous data frame)

Transmission failure of data frame or ACK frame: the
sender does not receive ACK until the timer expires
Assumption:

— NOo processing time
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Homework-2

 Report
— Introduction
— Scheme description
— Performance parameters (W, a, A, Pyaar Pack)

— Performance comparison
= performance tables
= discussion

° 7|'5'|'

L =
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Performance Tables

- For load conditions (low, medium, heavy)

Packet delay

channel utilization

Go-back-N

Selective Repeat
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SR (ACK error) Example

I sender eccter (e
01234567 send dO in_sequenceQ
0123/4567 send dl1
01234567 send d2 rcv dO, send ackO
01234567 send d3 rcv d1, send ackl

(wait) error detection, discard

rcv d3, buffer, send ack3
012345567 rcv ackO, send d4

rcv d4, buffer, send ack4

01234567 record ack3 arrived
012345567 d1l timeout send d1
01234567 d2 timeout send d2-

send ackl, discard d1

01234567 record ack4 arrived rcv d2; deliver d2, d3, d4;

send ack?2

01234567 rcv ackl, send d5

01234567 rcv ack2, send d6 rcv d5, send acks

01234567 send d7

rcv d6, send ack6
01234567 send dO
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