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Vision of the Institute 

To emerge as a Center of Excellence for producing professionals who shall be the 

leaders in technology innovation, entrepreneurship, management and in turn contribute 

for advancement of society and human kind. 

 

Mission of the Institute 

• To provide an environment of learning in emerging technologies. 

• To nurture a state of art teaching learning process and R&D culture. 

• To foster networking with Alumni, Industry, Institutes of repute and other 

stakeholders for effective interaction. 

• To practice and promote high standards of ethical values through societal 

commitment. 
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Course Objectives   
➢ To understand the working principle of various communication protocols. 
➢ To understand the network simulator environment and visualize a network topology 

and observe its performance   
➢ To analyze the traffic flow and the contents of protocol frames 

Course Outcomes   
➢ Implement data link layer farming methods 
➢ Analyze error detection and error correction codes. 
➢ Implement and analyze routing and congestion issues in network design. 
➢ Implement Encoding and Decoding techniques used in presentation layer 
➢ To be able to work with different network tools 

List of Experiments  
1. Implement the data link layer framing methods such as character, character-stuffing and 

bit stuffing.  
2. Write a program to compute CRC code for the polynomials CRC-12, CRC-16 and CRC 

CCIP  
3. Develop a simple data link layer that performs the flow control using the sliding 

window protocol, and loss recovery using the Go-Back-N mechanism.  
4. Implement Dijsktra’s algorithm to compute the shortest path through a network  
5. Take an example subnet of hosts and obtain a broadcast tree for the subnet.  
6. Implement distance vector routing algorithm for obtaining routing tables at each node.  
7. Implement data encryption and data decryption  
8. Write a program for congestion control using Leaky bucket algorithm.  
9. Write a program for frame sorting techniques used in buffers.  
10. Wireshark  

i. Packet Capture Using Wire shark  

ii. Starting Wire shark  

iii. Viewing Captured Traffic  

iv. Analysis and Statistics & Filters.  
11. How to run Nmap scan  
12. Operating System Detection using Nmap  
13. Do the following using NS2 Simulator  

i. NS2 Simulator-Introduction  

ii. Simulate to Find the Number of Packets Dropped  

iii. Simulate to Find the Number of Packets Dropped by TCP/UDP  

iv. Simulate to Find the Number of Packets Dropped due to Congestion  

v. Simulate to Compare Data Rate & Throughput.  

vi. Simulate to Plot Congestion for Different Source/Destination  

vii. Simulate to Determine the Performance with respect to Transmission of Packets  
TEXT BOOK:  

1. Computer Networks, Andrew S Tanenbaum, David. j. Wetherall, 5th Edition. Pearson 
Education/PHI.  

REFERENCE BOOKS:  

1. An Engineering Approach to Computer Networks, S. Keshav, 2nd Edition, Pearson 
Education.  

2. Data Communications and Networking – Behrouz A. Forouzan. 3rd Edition, TMH. 
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1.(a) IMPLEMENTATION OF DATA LINK LAYER FRAMING METHOD 

BIT STUFFING 

AIM 

To implement BIT STUFFING - the data link layer framing method. 

ALGORITHM 

1. Read the string (0’s and 1’s). 

2. Add 0 if consecutive five bits containing 1’s. 

3. Add the flag bits 01111110 in starting and end of the input string. 

4. Print the stuffing string. 

PROGRAM 

#include <stdio.h>  

#include <string.h>  

#include <conio.h> 

int main() 

{ 

 char ch, arr[50], fs[50]="", t[50]="";  

 int count=0, i=0, j=0; 

 clrscr(); 

 printf("Enter the bit srting : \t");  

 scanf("%s",arr); 

 strcat(fs,"01111110-");  

 if(strlen(arr)<5) 

 { 

  strcat(fs,arr);  

  strcat(fs,"-01111110"); 

  printf("The bits after stuffing are \n %s",fs); 

  } 

 else 

 { 

  while((ch=arr[j]) !='\0') 

  { 

   if(ch=='1')  

++count;  

   else  

count=0;  

   t[i++]=ch;  

   if(count==5) 

   { 

    t[i++]='0'; 

    count=0; 
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    } 

   j++; 

  } 

  t[i]='\0'; 

  strcat(t,"-01111110");  

  strcat(fs,t); 

  printf("The bits after bit stuffing are\n %s", fs); 

  } 

 getch(); 

 return 0; 

 } 

SAMPLE OUTPUT -1 

Enter the bit srting : 111111  

The bits after bit stuffing are 

01111110-1111101-01111110 

SAMPLE OUTPUT -2 

Enter the bit srting : 1111111111111111111111  

The bits after bit stuffing are 

01111110-11111011111011111011111011-01111110 

SAMPLE OUTPUT -3  

Enter the bit srting : 111  

The bits after stuffing are 

01111110-111-01111110 

 

 

 

RESULT 

Thus the program was executed and verified successfully for BIT STUFFING. 
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1.(b) IMPLEMENTATION OF DATA LINK LAYER FRAMING METHOD 

CHARACTER (OR) BYTE STUFFING 

AIM 

To implement BYTE STUFFING or CHARACTER STUFFING - the data link layer 

framing method. 

ALGORITHM 

1. Read the string (Character string). 

2. Convert the input string into capital letters by using ASCII. 

3. Add the flag DLESTX (Start of Text) at starting and DLEETX (End of Text) at end of the 

input string. 

4. Add DLE if the input string contains DLE. 

5. Print the string after stuffing. 

PROGRAM 

#include <stdio.h> 

#include <string.h>  

#include <conio.h>  

int main() 

{ 

 char sdel[]="DLESTX", data[50]="", sdata[50]="";  

 int i=0, j=0, k; 

 clrscr(); 

 printf("Enter the message \t\t: ");  

 scanf("%s",data); 

 for ( k=0; data [k]!='\0'; k++) 

    if(data[k]>='a' && data[k]<='z')  

        data[k]=data[k]-32; 

  

 printf("Original Message is \t: %s \n",data);  

 if(strlen(data)<3) 

 { 

  strcat(sdel, data);  

  strcat(sdel,"DLEETX"); 

  printf("Message after character stuffing is \t: %s",sdel); 

  } 

 else 

 { 

  while(data[i] != '\0') 

  { 

   if(data[i] == 'D' && data[i+1] == 'L' && data[i+2] == 'E') 

   { 

    strcat(sdata, "DLEDLE");  

    i=i+3; 
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    j=j+6;  

    continue; 

    } 

   sdata[j]=data[i]; 

   j++; 

   i++; 

  } 

  strcat(sdel, sdata);  

  strcat(sdel,"DLEETX"); 

  printf("Message after stuffing is \t : %s",sdel); 

  } 

 getch(); 

 return 0; 

 } 

 

 

SAMPLE OUTPUT -1 

Enter the message  : hai  

Original Message is  : HAI 

Message after stuffing is    : DLESTXHAIDLEETX 

SAMPLE OUTPUT -2 

Enter the message   : adle  

Original Message is : ADLE 

Message after stuffing is   : DLESTXADLEDLEDLEETX 

SAMPLE OUTPUT -3 

Enter the message  : adlestxadleetx  

Original Message is : ADLESTXADLEETX 

Message after stuffing is   : DLESTXADLEDLESTXADLEDLEETXDLEETX 

 

 

 

 

 

RESULT 

Thus the program was executed and verified successfully for CHARACTER 

STUFFING. 
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2. COMPUTATION OF CRC CODE FOR THE POLYNOMIALS  

CRC-12, CRC-16 and CRC CCIP 

AIM 

To write a program to compute CRC code for the polynomials – CRC-12, CRC-16, 

CRC-CCIP. 

DESCRIPTION 

 

1. Calculation of CRC at Sender Side 

• A string of n 0’s is appended to the data unit to be transmitted. 

• Here, n is one less than the number of bits in CRC generator. 

• Binary division is performed of the resultant string with the CRC generator. 

• After division, the remainder so obtained is called as CRC. 

• It may be noted that CRC also consists of n bits. 

2. Appending CRC to Data Unit 

• The CRC is obtained after the binary division. 

• The string of n 0’s appended to the data unit earlier is replaced by the CRC 

remainder.  

3. Transmission to Receiver 

• The newly formed code word (Original data + CRC) is transmitted to the 

receiver.  

4. Checking at Receiver Side 

• The transmitted code word is received. 

• The received code word is divided with the same CRC generator. 

• On division, the remainder so obtained is checked.  

 

The following two cases are possible now. 

Case-1: Remainder = 0  

• Receiver assumes that no error occurred in the data during the transmission. 

• Receiver accepts the data.  

Case-02: Remainder ≠ 0  

• Receiver assumes that some error occurred in the data during the 

transmission. 

• Receiver rejects the data and asks the sender for retransmission. 
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PROGRAM 

#include<stdio.h>   

#include<conio.h>   

int main(void)   

{   

 int data[50],div[16],rem[16];   

 int datalen, divlen, i,j,k;   

 int ch;   

 clrscr();   

 printf("Enter the data: ");   

 i = 0;   

 while((ch = fgetc(stdin)) != '\n')   

 {  

  if(ch == '1')   

    data[i] = 1;   

  else   

    data[i] = 0;   

  i++;   

  }   

 datalen = i;   

 printf("\nEnter the divisor: ");   

 i = 0;   

 while((ch = fgetc(stdin)) != '\n')   

 {   

  if(ch == '1')   

    div[i] = 1;   

  else   

    div[i] = 0;    

  i++;   

  }   

 divlen = i;   

 for(i = datalen ; i < datalen + divlen - 1 ; i++)   

    data[i] = 0;   

 datalen = datalen + divlen - 1;   

 for(i = 0 ; i < divlen ; i++)   

    rem[i] = data[i];   

 k = divlen-1;   

 while(k < datalen)   

    if(rem[0] == 1)   

    {   

     for(i = 0 ; i < divlen ; i++)   

        rem[i] = rem[i] ^ div[i];   

     }  

    else   
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    {   

     if(k == datalen-1)   

        break;   

     for(i = 0 ; i < divlen-1 ; i++)   

     {   

      rem[i] = rem[i+1];   

      printf("%d",rem[i]);   

     }   

    rem[i] = data[++k];   

    printf("%d\n",rem[i]);   

   }   

    

  j=1;   

  for(i = datalen - divlen + 1 ; i < datalen ; i++)   

        data[i] = rem[j++];   

  printf("\nThe data to be sent is\n");   

  for(i = 0 ; i < datalen ; i++)   

        printf("%d",data[i]);   

  getch();   

  return 0;   

  } 

 

SAMPLE OUTPUT  

Enter the data: 10101011 

Enter the divisor: 101 

000 

001 

010 

101 

001 

010 

100 

The data to be sent is 

1010101101 

RESULT 

Thus the program was executed and verified successfully for CRC code for the 

polynomials. 
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3.(a) FLOW CONTROL USING THE SLIDING WINDOW PROTOCOL  

 

AIM 

To develop a simple date link layer that performs the flow control using the sliding 

window protocol.  

DESCRIPTION 

1. Sliding window protocol is applied on the Data Link Layer of OSI model. At data link 

layer data is in the form of frames. 

2. Both sender and receiver agrees on some window size. If window size=w then after 

sending w frames sender waits for the acknowledgement (ack) of the first frame.  

3. As soon as sender receives the acknowledgement of a frame it is replaced by the next 

frames to be transmitted by the sender.  

4. If receiver sends a collective or cumulative acknowledgement to sender then it 

understands that more than one frames are properly received.  

 

PROGRAM 

#include<stdio.h>  

#include<conio.h> 

int main()  

{  

    int w,i,f,frames[50]; 

    clrscr();  

    printf("Enter window size: ");  

    scanf("%d",&w);  

    printf("\nEnter number of frames to transmit: ");  

    scanf("%d",&f);  

    printf("\nEnter %d frames: ",f);  

    for(i=1;i<=f;i++)  

      scanf("%d",&frames[i]);  

    printf("\nWith sliding window protocol the frames will be sent in the following  

manner (assuming no corruption of frames)\n\n");  

    printf("After sending %d frames at each stage sender waits for acknowledgement  

sent by the receiver\n\n",w);  

    for(i=1;i<=f;i++)  

    {  

        if(i%w==0)  

        {  

           printf("%d\n",frames[i]);  

           printf("Acknowledgement of above frames sent is received by sender\n\n");  

          }  

        else  

           printf("%d ",frames[i]);  
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       }  

    if(f%w!=0)  

        printf("\nAcknowledgement of above frames sent is received by sender\n");  

    getch(); 

    return 0;  

   } 

 

 

 

SAMPLE OUTPUT  

Enter window size: 3 

Enter number of frames to transmit: 5 

Enter 5 frames: 21 

25 

45 

65 

29 

With sliding window protocol the frames will be sent in the following manner (assuming 

no corruption of frames) 

 

After sending 3 frames at each stage sender waits for acknowledgement sent by the 

receiver 

 

21 25 45 

Acknowledgement of above frames sent is received by sender 

 

65 29  

Acknowledgement of above frames sent is received by sender 

 

 

 

 

 

RESULT 

Thus the program was executed and verified successfully for flow control using the 

sliding window protocol.  
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3.(b) LOSS RECOVERY USING THE GO-BACK-N MECHANISM 

AIM 

To develop a simple date link layer that performs the loss recovery using the                  

Go-Back-N Mechanism.  

 

DESCRIPTION 

1. The sender can transmit N frames before receiving the ACK frame. 

2. The size of the send sliding window is N. 

3. The copy of sent data is maintained in the sent buffer of the sender until all the sent 

packets are acknowledged. 

4. If the timeout timer runs out then the sender will resend all the packets. 

5. Once the data get acknowledged by the receiver then that particular data will be removed 

from the buffer. 

6. Whenever a valid acknowledgement arrives then the send window can slide one or more 

slots. 

 

PROGRAM 

#include<stdio.h> 

#include<contio.h> 

int main() 

{ 

  int windowsize, sent=0, ack, i; 

  clrscr(); 

  printf("enter window size\n"); 

  scanf("%d",&windowsize); 

  while(1) 

  { 

 for( i = 0; i < windowsize; i++) 

 { 

  printf("Frame %d has been transmitted.\n",sent); 

  sent++; 

  if(sent == windowsize) 

   break; 

  } 

 

 printf("\nPlease enter the last Acknowledgement received \t"); 

 scanf("%d",&ack); 

 

  

 

 

if(ack == windowsize) 

 { 
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  printf("All the frames transmitted successfully "); 

  break; 

          } 

 else 

  sent = ack; 

 } 

  getch(); 

  return 0; 

  } 

 

SAMPLE OUTPUT  

enter window size 

5 

Frame 0 has been transmitted. 

Frame 1 has been transmitted. 

Frame 2 has been transmitted. 

Frame 3 has been transmitted. 

Frame 4 has been transmitted. 

 

Please enter the last Acknowledgement received  4 

Frame 4 has been transmitted. 

 

Please enter the last Acknowledgement received  5 

All the frames transmitted successfully 

 

 

 

 

 

 

 

RESULT 

Thus the program was executed and verified successfully for Loss recovery using the go-

back-n mechanism.  
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4. DIJKSTRA’S ALGORITHM TO COMPUTE SHORTEST PATH THROUGH A 

NETWORK  

AIM 

To implement Dijkstra’s algorithm to compute shortest path through a network.  

 

DESCRIPTION 

 

1. Dijkstra's Algorithm basically starts at the node that you choose (the source node) and 

it analyzes the graph to find the shortest path between that node and all the other 

nodes in the graph. 

2. The algorithm keeps track of the currently known shortest distance from each node to 

the source node and it updates these values if it finds a shorter path. 

3. Once the algorithm has found the shortest path between the source node and another 

node, that node is marked as "visited" and added to the path. 

4. The process continues until all the nodes in the graph have been added to the path. 

This way, we have a path that connects the source node to all other nodes following 

the shortest path possible to reach each node. 

 

PROGRAM 

#include<stdio.h>  

#include<conio.h>  

#define INFINITY 9999 

#define MAX 10 

void dijkstra (int G[MAX][MAX], int n, int startnode);  

 

int main() 

{ 

 int G[MAX][MAX], i, j, n, u;  

 clrscr(); 

 printf("Enter no. of vertices :\t"); 

 scanf("%d",&n); 

 printf("\nEnter the adjacency matrix:\n");  

 for(i=0; i<n; i++) 

 for(j=0; j<n; j++)  

    scanf("%d",&G[i][j]); 

 printf("\nEnter the starting node :\t");  

 scanf("%d",&u); 

 dijkstra(G,n,u);  

 getch(); 

 return 0; 

 } 

void dijkstra(int G[MAX][MAX], int n, int startnode) 

{ 
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 int cost[MAX][MAX], distance[MAX], pred[MAX];  

 int visited[MAX], count, mindistance, nextnode, i, j; 

 //pred[] stores the predecessor of each node 

 //count gives the number of nodes seen so far 

 //create the cost matrix  

 for(i=0; i<n; i++) 

 for(j=0; j<n; j++)  

    if(G[i][j] == 0) 

        cost[i][j] = INFINITY;  

    else 

        cost[i][j] = G[i][j]; 

 //initialize pred[],distance[] and visited[]  

 for(i=0; i<n; i++) 

 { 

    distance[i] = cost[startnode][i];  

    pred[i] = startnode;  

    visited[i] = 0; 

  } 

 distance[startnode] = 0;  

 visited[startnode] = 1;  

 count = 1;  

 while(count < n-1) 

 { 

  mindistance = INFINITY; 

  //nextnode gives the node at minimum distance  

  for(i=0; i<n; i++) 

    if(distance[i] < mindistance && !visited[i]) 

    { 

     mindistance = distance[i];  

     nextnode = i; 

    } 

   

//check if a better path exists through nextnode  

  visited[nextnode] = 1; 

  for(i=0; i<n; i++)  

    if(!visited[i]) 

        if(mindistance + cost[nextnode][i] < distance[i]) 

        { 

         distance[i] = mindistance + cost[nextnode][i];  

         pred[i] = nextnode; 

        } 

  count++; 

 } 
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 //print the path and distance of each node  

 for(i=0; i<n; i++) 

    if(i != startnode) 

    { 

     printf("\n Distance of node%d = %d", i, distance[i]);  

     printf("\n\t Path = %d",i); 

     j = i;  

     do 

     { 

        j = pred[j];  

        printf(" <-- %d",j); 

      }while(j != startnode); 

    } 

 } 

 

SAMPLE OUTPUT  

Enter no. of vertices : 5 

Enter the adjacency matrix: 

0   10  0   30  100  

10  0   50  0   0    

0   50  0   20  10 

30  0   20  0   60 

100 0   10  60  0 

Enter the starting node : 0 

 Distance of node1 = 10 

Path = 1 <-- 0 

 Distance of node2 = 50 

Path = 2 <-- 3 <-- 0 

 Distance of node3 = 30 

Path = 3 <-- 0 

 Distance of node4 = 60 

Path = 4 <-- 2 <-- 3 <-- 0 

 

RESULT 

Thus the program was executed and verified successfully for shortest path through a 

network using Dijkstra’s algorithm. 
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5. BROADCAST TREE FOR THE SUBNET 

AIM 

To obtain broadcast tree for the subnet of host.  

 

DESCRIPTION 

➢ A router creates a data packet and then sends it to each host one by one. In this case, 

the router creates multiple copies of single data packet with different destination 

addresses.  

➢ All packets are sent as unicast but because they are sent to all, it simulates as if router 

is broadcasting.  

➢ This method consumes lots of bandwidth and router must destination address of each 

node. 

➢ Secondly, when router receives a packet that is to be broadcasted, it simply floods 

those packets out of all interfaces. All routers are configured in the same way. 

➢ This method is easy on router's CPU but may cause the problem of duplicate packets 

received from peer routers. 

 

PROGRAM 

#include<stdio.h>  

#include<conio.h> 

int a[10][10],n;  

 

void main() 

{ 

 int i,j,root;  

 clrscr(); 

 printf("Enter no.of nodes : ");  

 scanf("%d",&n); 

 printf("Enter adjacent matrix \n");  

 for(i=1;i<=n;i++)  

 for(j=1;j<=n;j++) 

{ 

printf("Enter connecting of %d --> %d :: ",i,j);  

scanf("%d",&a[i][j]); 

 } 

 

 printf("Enter root node : ");  

 scanf("%d",&root);  

 adj(root); 

 getch(); 

 } 
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adj(int k) 

{ 

 int i,j; 

 printf("Adjacent node of root node ::\n");  

 printf("%d\n",k); 

 for(j=1;j<=n;j++) 

{ 

  if(a[k][j]==1 || a[j][k]==1) 

printf("%d \t",j); 

 } 

printf("\n"); 

for(i=1;i<=n;i++) 

{ 

  if((a[k][j]==0) && (a[i][k]==0) && (i!=k))  

printf("%d \t",i); 

 } 

} 
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SAMPLE OUTPUT  

 

Enter no.of nodes : 5 

Enter adjacent matrix  

Enter connecting of 1 --> 1 :: 0 

Enter connecting of 1 --> 2 :: 1 

Enter connecting of 1 --> 3 :: 0 

Enter connecting of 1 --> 4 :: 0 

Enter connecting of 1 --> 5 :: 1 

Enter connecting of 2 --> 1 :: 1 

Enter connecting of 2 --> 2 :: 0 

Enter connecting of 2 --> 3 :: 1 

Enter connecting of 2 --> 4 :: 1 

Enter connecting of 2 --> 5 :: 0 

Enter connecting of 3 --> 1 :: 0 

Enter connecting of 3 --> 2 :: 1 

Enter connecting of 3 --> 3 :: 0 

Enter connecting of 3 --> 4 :: 0 

Enter connecting of 3 --> 5 :: 1 

Enter connecting of 4 --> 1 :: 0 

Enter connecting of 4 --> 2 :: 1 

Enter connecting of 4 --> 3 :: 0 

Enter connecting of 4 --> 4 :: 0 

Enter connecting of 4 --> 5 :: 0 

Enter connecting of 5 --> 1 :: 1 

Enter connecting of 5 --> 2 :: 0 

Enter connecting of 5 --> 3 :: 1 

Enter connecting of 5 --> 4 :: 0 

Enter connecting of 5 --> 5 :: 0 

Enter root node : 2 

Adjacent node of root node :: 

2 

1  3  4   

5   

 

RESULT 

Thus the program was executed and verified successfully for obtaining broadcast tree for 

the subnet of host.  
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6. IMPLEMENTATION OF DISTANCE VECTOR ROUTING ALGORITHM FOR 

OBTAINING ROUTING TABLES AT EACH NODE 

 

AIM 

To implement the distance vector routing algorithm for obtaining routing tables at each 

node.  

 

DESCRIPTION 

Let dx(y) be the cost of the least-cost path from node x to node y. The least costs are 

related by Bellman-Ford equation, 

   dx(y) = minv{c(x,v) + dv(y)} 

Where the minv is the equation taken for all x neighbors. After traveling from x to v, if 

we consider the least-cost path from v to y, the path cost will be c(x,v)+dv(y). The least cost from 

x to y is the minimum of c(x,v)+dv(y) taken over all neighbors. 

With the Distance Vector Routing algorithm, the node x contains the following 

routing information: 

➢ For each neighbor v, the cost c(x,v) is the path cost from x to directly attached neighbor, 

v. 

➢ The distance vector x, i.e., Dx = [ Dx(y) : y in N ], containing its cost to all destinations, y, 

in N. 

➢ The distance vector of each of its neighbors, i.e., Dv = [ Dv(y) : y in N ] for each neighbor 

v of x. 

Distance vector routing is an asynchronous algorithm in which node x sends the copy of 

its distance vector to all its neighbors. When node x receives the new distance vector from one of 

its neighboring vector, v, it saves the distance vector of v and uses the Bellman-Ford equation to 

update its own distance vector. The equation is given below: 

  dx(y) = minv{ c(x,v) + dv(y)}     for each node y in N 

The node x has updated its own distance vector table by using the above equation and 

sends its updated table to all its neighbors so that they can update their own distance vectors. 
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PROGRAM 

#include<stdio.h>  

#include<conio.h> 

 

struct node 

{ 

 unsigned dist[20]; 

 unsigned from[20]; 

 }rt[10]; 

 

int main() 

{ 

 int dmat[20][20]; 

 int n,i,j,k,count=0; 

 clrscr(); 

 printf("\nEnter the number of nodes : ");  

 scanf("%d",&n); 

 printf("\nEnter the cost matrix :\n");  

 for(i=0;i<n;i++) 

 for(j=0;j<n;j++) 

 { 

  scanf("%d",&dmat[i][j]); dmat[i][i]=0; 

  rt[i].dist[j]=dmat[i][j]; rt[i].from[j]=j; 

  } 

 

 do 

 { 

  count=0; 

  for(i=0;i<n;i++)  

  for(j=0;j<n;j++)  

  for(k=0;k<n;k++) 

if(rt[i].dist[j]>dmat[i][k]+rt[k].dist[j]) 

           { 

 rt[i].dist[j]=rt[i].dist[k]+rt[k].dist[j];  

 rt[i].from[j]=k; 

 count++; 

 } 

  }while(count!=0); 
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for(i=0;i<n;i++) 

{ 

 printf("\n\nState value for router %d is \n",i+1); 

 for(j=0;j<n;j++) 

 { 

  printf("\t\nnode %d via %d Distance is %d",j+1,rt[i].from[j]+1,rt[i].dist[j]); 

  } 

 } 

printf("\n\n"); 

getch(); 

return 1; 

} 

 

 

SAMPLE OUTPUT 

Enter the number of nodes : 3 

Enter the cost matrix : 

0   2   4 

2   0   5 

4   5   0 

State value for router 1 is  

  

node 1 via 1 Distance is 0  

node 2 via 2 Distance is 2  

node 3 via 3 Distance is 4 

 

State value for router 2 is  

  

node 1 via 1 Distance is 2  

node 2 via 2 Distance is 0  

node 3 via 3 Distance is 5 

 

State value for router 3 is  

  

node 1 via 1 Distance is 4  

node 2 via 2 Distance is 5  

node 3 via 3 Distance is 0 

 

RESULT 

Thus the program was executed and verified successfully for distance vector routing 

algorithm for obtaining routing tables at each node. 
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7. IMPLEMENTATION OF DATA ENCRYPTION AND DATA DECRYPTION 

 

AIM 

To implement encryption of data and decryption of data.  

 

ALGORITHM 

1. Start the program. 

2. Read the input string to encrypt. 

3. The key for encryption is 3 that is added to ASCII value and the encrypted message 

displayed. 

4. The key for encryption is 3 that is subtracted to ASCII value for the decryption 

and the decrypted message displayed. 

5. Stop the program.  

 

PROGRAM 

#include <stdio.h>  

#include<conio.h> 

int main()  

{  

   int i, x;  

   char str[100];  

   clrscr(); 

   printf("\nPlease enter a string:\t");  

   gets(str);  

  

   do 

   { 

    printf("\nPlease choose following options:\n");  

    printf("1 = Encrypt the string.\n");  

    printf("2 = Decrypt the string.\n");  

    scanf("%d", &x);  

  

    switch(x)  

    {  

     case 1:  

        for(i = 0; (i < 100 && str[i] != '\0'); i++)  

            str[i] = str[i] + 3;        //the key for encryption is 3 that is added to ASCII value  

        printf("\nEncrypted string: %s\n", str);  

        break;  

  

     case 2:  

        for(i = 0; (i < 100 && str[i] != '\0'); i++)  

            str[i] = str[i] - 3;        //the key for encryption is 3 that is subtracted to ASCII value  

        printf("\nDecrypted string: %s\n", str);  
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        break;  

      

     case 3: 

        exit(0); 

  

     default:  

        printf("\nError\n");  

     }  

    } while(x==1 || x==2); 

    getch(); 

   return 0;  

  } 

 

SAMPLE OUTPUT 

Please enter a string: welcome 

Please choose following options: 

1 = Encrypt the string. 

2 = Decrypt the string. 

1 

Encrypted string: zhofrph 

 

Please choose following options: 

1 = Encrypt the string. 

2 = Decrypt the string. 

2 

Decrypted string: welcome 

 

Please choose following options: 

1 = Encrypt the string. 

2 = Decrypt the string. 

6 

Error 

 

 

 

RESULT 

Thus the program was executed and verified successfully for encryption and decryption. 
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8. LEAKY BUCKET ALGORITHM FOR CONGESTION CONTROL 

 

AIM 

To implement Leaky Bucket Algorithm for Congestion Control.  

 

DESCRIPTION 

Each host is connected to the network by an interface containing a leaky bucket, that is, a 

finite internal queue.  

If a packet arrives at the queue when it is full, the packet is discarded. In other words, if 

one or more process are already queued, the new packet is unceremoniously discarded.  

This arrangement can be built into the hardware interface or simulated by the host 

operating system.  

The host is allowed to put one packet per clock tick onto the network.  

This mechanism turns an uneven flow of packet from the user process inside the host into 

an even flow of packet onto the network, smoothing out bursts and greatly reducing the chances 

of congestion. 
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PROGRAM 

 

#include<stdio.h>  

#include<conio.h> 

#define MAX 25  

#define min(x,y) ((x)<(y)? (x):(y))  

  

int main()  

{  

    int cap, oprt,nsec,cont,i=0,inp[MAX],ch;  

    clrscr();  

    printf("Enter the bucket size:\n");  

    scanf("%d",&cap);                        

    printf("Enter the accepted rate:\n");  

    scanf("%d",&oprt);                       

    do  

    {  

        printf("Enter the number of packets entering at %d seconds: ",i+1);  

        scanf("%d",&inp[i]);                 

        i++;  

        printf("Enter 1 to insert packets or 0 to quit\n");  

        scanf("%d",&ch);                     

     }while(ch);                               

     

 

    nsec=i;  

    printf("\n seconds  packets received    packets sent    packets left in bucket\n");  

    cont=0;  

     

    for(i = 0; i < nsec; i++)  

    {  

        cont += inp[i];  

        if(cont > cap)  

            cont = cap;  

        printf("  %d ",(i+1));  

        printf("\t\t %d ",inp[i]);  

        printf("\t\t\t\t %d ",min(cont,oprt));  

        cont=cont - min(cont,oprt);  

        printf("\t\t\t\t %d \n",cont);  

     }  
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 for( ; cont != 0; i++)  

    {  

  

        if(cont > cap)  

            cont = cap;  

        printf("  %d ",(i+1));  

        printf("\t\t 0 ");  

        printf("\t\t\t\t\t %d ",min(cont,oprt));  

        cont=cont - min(cont,oprt);  

        printf("\t\t\t\t\t %d \n",cont);  

     }  

    getch(); 

    return(0);  

} 

 

 

 

SAMPLE OUTPUT 

Enter the bucket size: 

20 

Enter the accepted rate: 

5 

Enter the number of packets entering at 1 seconds: 25 

Enter 1 to insert packets or 0 to quit 

1 

Enter the number of packets entering at 2 seconds: 5 

Enter 1 to insert packets or 0 to quit 

0 

seconds  packets received    packets sent    packets left in bucket 

  1    25     5     15  

  2    5     5     15  

  3    0     5    10  

  4    0     5    5  

  5    0     5    0 

 

 

 

 

RESULT 

Thus the program was executed and verified successfully for congestion control using 

leaky bucket algorithm. 
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9. FRAME SORTING TECHNIQUE USED IN BUFFERS 

AIM 

To implement Frame sorting technique used in buffers.  

 

DESCRIPTION 

A datagram may be fragmented several times before it reached the final destination and 

also, the datagrams referred to as (frames in Data link layer) may arrives out of order at 

destination.  

Hence sorting of frames need to be done at the destination to recover the original data. 

 

PROGRAM 

#include <stdio.h>  

#include<conio.h> 

#include <stdlib.h>  

#include <string.h>  

struct frame  

{  

    int sno;  

    char msg[15];  

    int flag;  

};  

 

int main()  

{  

    int i,j,n,r,k;  

    clrscr(); 

    printf("enter no of frames\n");  

    scanf("%d",&n);  

    struct frame fr[n];  

    int s[n];  

    for(i=0;i<n;i++)  

    {  

        s[i]=-1;  

        fr[i].sno=-1;  

     }  

    printf("enter the message \n");  

    for(i=0;i<n;i++)  

    {  

        scanf("%s",fr[i].msg);  

        fr[i].sno=i;  

     }  

    for(j=0;j<n;j++)  

    {  

        r=rand()%n;  
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        if(s[r]==-1)  

        {  

            fr[j].flag=r;  

            s[r]=1;  

         }  

        else if(s[r]==1)  

        {  

            for(k=0;k<n;k++) 

            {  

             r=k;  

             if(s[r]==-1)  

             {  

              fr[j].flag=r;  

              s[r]=1;  

              break;  

             }  

            }  

        }  

     }  

  

     printf("\narrived frame are:");  

     printf("\n sno \t msg  \n");  

     for(i=0;i<n;i++)  

     {  

      for(j=0;j<n;j++)  

        if(fr[j].flag==i)  

        {  

          printf("%d\t%s",fr[j].sno,fr[j].msg);  

          printf("\n");  

          }  

      }  

  

     for(i=0;i<n;i++)  

     {  

      for(j=0;j<n-1;j++)  

      {  

         if(fr[j].sno>fr[j+1].sno)  

         {  

           struct frame temp;  

           temp=fr[j];  

           fr[j]=fr[j+1];  

           fr[j+1]=temp;  

           }  

       }  
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     }  

     printf("\nafter sorting arrived frames are:");  

     printf("\n sno \t msg \n");  

     for(i=0;i<n;i++)  

     {  

      printf("%d\t%s",fr[i].sno,fr[i].msg);  

      printf("\n");  

      }  

     getch(); 

     return 0;  

    } 

 

SAMPLE OUTPUT 

enter no of frames 

5 

enter the message  

hai 

hello 

dear 

welcome 

morning 

 

arrived frame are: 

 sno   msg   

3 welcome 

1 hello 

2 dear 

0 hai 

4 morning 

 

after sorting arrived frames are 

 sno   msg  

0 hai 

1 hello 

2 dear 

3 welcome 

4 morning 

 

 

RESULT 

Thus the program was executed and verified successfully for frame sorting technique. 
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