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EC6611 COMPUTER NETWORKS LAB 
 
 

SYLLABUS 
 
1.  Transfer of files from PC to PC using Windows / Unix socket processing 

2.  Implementation and study of stop and wait protocol 

3. Implementation and study of Goback-N and selective repeat protocols 

4.  PC to PC Communication 
 Parallel Communication using 8 bit parallel cable  

5.  Implementation of distance vector routing algorithm 

6.  Implementation of Link state routing algorithm 

7.  Implementation of Data encryption and decryption 

8.  Token bus and token ring protocols 
 To create scenario and study the performance of token bus and token ring protocols 

through simulation. 
 
9.  Ethernet LAN protocol 
 To create scenario and study the performance of CSMA/CD protocol through simulation 
 
10. Wireless LAN protocols 
 To create scenario and study the performance of network with CSMA / CA protocol and 

compare with CSMA/CD protocols. 
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PROCEDURE TO RUN JAVA USING ECLIPSE 
File – new – project- javaproject- next 
Project name/next/finish 
New/class/name/finish 
Program 
Ctrlspace- to show template proposals 
Run 
Console screen\output 
 
 
PROCEDURE TO RUN JAVA USING COMMAND PROMPT: 
Start  run   notepad   
 
Procedure for server 
Cmd\ c: documents& settings\gkm> cd 
C:\>cd java 
C:\java>cd bin 
C:\java\bin>javac serverfilename.java 
C:\java\bin> java serverfilename 
Waiting for connection 
 
Procedure for client 
Cmd\ c: documents& settings\gkm> cd 
C:\>cd java 
C:\java>cd bin 
C:\java\bin>javac clientfilename.java 
C:\java\bin> java clientfilename 
o/p will be dispalyed 
 
 
 
PROCEDURE TO RUN SERIAL COMMUNICATION USING RS232 
Connect Rs232 cable between two pcs 
Ddrive \ bin\ turbo c 
Save filename.cpp 
Altx close 
Compile\run 
Esc to back to screen 
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MESSAGE TRANSFER FLOW CHART 
SERVER: 
 

  

 

DISPLAY WAITING FOR CONNECTION

INITIALIZE THE SOCKET

DISPLAY CONNECTED WITH CLIENT

INITIALIZE I/P STREAM

DISPLAY MESSAGE FROM CLIENT

CLOSE ALL OBJECTS

STOP

READ MESSAGE 

START

INITIALISE SERVER SOCKET
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IMPLEMENTATION AND STUDY OF MESSAGE TRANSFER 
AIM: 
 To study and implement the MESSAGE TRANSFER 
 
APPARATUS REQUIRED: 

1. PENTIUM – PC 
2. ECLIPSE 
3. JAVA 
 

ALGORITHM: 
  

SERVER SIDE 
 

1. Open socket with input address ,port 
2. Display the message server connected 
3. Initialize o/p stream 
4. Write message 
5. Display the message to client 
6. Close all objects 
7. Stop 

 
 

CLIENT SIDE 
 
1. Initialize server socket 
2. Display waiting for connection 
3. Initialize the socket and accept the client message 
4. Display connected with client 
5. Initialize i/p stream 
6. Read message 
7. Display message from client 
8. Close all objects 
9. Stop 
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MESSAGE TRANSFER PROGRAM 
SERVER 

import java.io.*; 
import java.net.*; 
 
public class mts 
{ 
 public static void main(String args[]) 
 { 
  try 
  {  
   
   System.out.println("==================== Server 
================); 
 
   //1. creating a server socket 
   ServerSocket ss = new ServerSocket(137); 
 
   //2. Wait for connection 
   System.out.println("Waiting for connection"); 
 
   Socket con = ss.accept(); 
   System.out.println("Connected with client - IP : " + 
con.getInetAddress().getHostAddress()); 
 
   //3. set Input streams 
   ObjectInputStream in = new ObjectInputStream(con.getInputStream()); 
 
   //4. Read message from input stream and print 
 
   String message = (String)in.readObject(); 
   System.out.println("Message Received from Client : " + message); 
 
   //5. Close all objects 
   in.close(); 
   ss.close(); 
 
    
  } 
  catch(Exception e) 
  { 
   System.out.println("error:"+e); 
  } 
   
 } 
 
} 
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MESSAGE TRANSFER PROGRAM 
CLIENT  
import java.io.*; 
import java.net.*; 
 
public class mtc 
{  
 public static void main(String args[]) 
 { 
  try 
  { 
   System.out.println("==================== Client 
================); 
   //1. creating a socket to connect to the server 
   Socket con = new Socket("localhost",137); 
   System.out.println("Connected with server - IP: "+ 
con.getInetAddress().getHostAddress()); 
 
   //2. set Output streams 
   ObjectOutputStream out = new 
ObjectOutputStream(con.getOutputStream()); 
    
    
   //3: Communicating with the server     
   String message = "Networks Lab"; 
   out.writeObject(message); 
   System.out.println("Message Sent to Server : " + message); 
    
   //4. Close all objects 
   out.close(); 
   con.close(); 
  } 
  catch(Exception e) 
  { 
   System.out.println("error:"+e); 
  } 
   
 } 
} 
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MESSAGE TRANSFERE FLOWCHART 

CLIENT: 

open socket with input address &port

initialie o/p stream

create sub frame

display message to client

close all object

write message

stop

start

display server connected
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OUTPUT 
 
CLIENT: 

==================== Client ================ 
Connected with server - IP: 127.0.0.1 
Message Sent to Server : Networks Lab 
 
 
SERVER: 

==================== Server ================ 
Waiting for connection 
Connected with client - IP : 127.0.0.1 
Message Received from Client : Networks Lab 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RESULT: 
 Thus the MESSAGE TRANSFER concept is programmed using java is implemented 
successfully. 
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FILE TRANSFER FLOW CHART 
SERVER 

DISPLAY WAITING FOR CONNECTION

INITIALISE THE SOCKET

DISPLAY CONNECTED WITH CLIENT

INITIALISE I/P STREAM

GET THE STRING

DISPLAY FILE TRANSFERRED

START

STOP

READ MESSAGE

DISPLAY MESSAGE FROM CLIENT

CLOSE ALL OBJECTS

WRITE MESSAGE
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IMPLEMENTATION AND STUDY OF FILE TRANSFER 
AIM: 

To study and implement the FILE TRANSFER 
 
 
APPARATUS REQUIRED: 

1. Pentium – PC 
2. ECLIPSE 
3. JAVA 

 
 
ALGORITHM: 
 
 CLIENT SIDE 
 

1. Open the file 
2. Initialize i/p stream 
3. Get the object of data input stream 
4. Initialize buffered reader 
5. Read the file 
6. Open socket with input address ,port 
7. Display the message server connected 
8. Initialize o/p stream 
9. Write message 
10. Display the message to client 
11. Close all objects 
12. Stop 

 
 
SERVER SIDE 
 

1. Initialize server socket 
2. Display waiting for connection 
3. Initialize the socket and accept the client message 
4. Display connected with client 
5. Initialize i/p stream 
6. Read message 
7. Display message from client 
8. Close all objects 
9. Get the string 
10. Write message 
11. Display the message your file has been transferred 
12. stop 
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FILE TRANSFER PROGRAM 
SERVER 
import java.io.*; 
import java.net.*; 
 

public class fts 
{ 
 public static void main(String[] args) 
 { 
  try 
  { 
   System.out.println("============= Server ==============); 
  

//****** Connect with client and read message - block ******** 
 
   //1. creating a server socket 
   ServerSocket ss = new ServerSocket(123); 
   //2. Wait for connection 
   System.out.println("Waiting for connection"); 
 
   Socket con = ss.accept(); 
   System.out.println("Connected with client - IP : " + 
con.getInetAddress().getHostAddress()); 
 
   //3. set Input streams 
   ObjectInputStream in = new ObjectInputStream(con.getInputStream()); 
 
   //4. Read message from input stream and print 
   String message = (String)in.readObject(); 
    
   //5. Close all objects 
   in.close(); 
   ss.close(); 
 
   //*******file write block*********** 
   //String text = "Network lab"; 
   File file = new File("serverfile.txt"); 
   Writer output = new BufferedWriter(new FileWriter(file)); 
   output.write(message); 
   output.close(); 
   System.out.println("Your file has been received");         
   
  } 
  catch(Exception e) 
  { 
   System.out.println("error:"+e); 
  } 

} 
}   
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FILE TRANSFER PROGRAM 
CLIENT 
import java.io.*; 
import java.net.*; 
 
public class ftc 
{  
 public static void main(String args[]) 
   { 
       try 
  { 

System.out.println("============= Client ===============”); 

   //**** File read block******** 
   // Open the file that is the first  
   FileInputStream fstream = new FileInputStream("clientfile.txt"); 
  
   // Get the object of DataInputStream 
   DataInputStream in = new DataInputStream(fstream); 
   BufferedReader br = new BufferedReader(new InputStreamReader(in)); 
   String strline = br.readLine(); 
    
   //*** connect with server and send the file - block******    
 
   //1. creating a socket to connect to the server 
   Socket con = new Socket("localhost",123); 
   System.out.println("Connected with server - IP: "+ 
con.getInetAddress().getHostAddress()); 
 
   //2. set Output streams 
   ObjectOutputStream out = new 
ObjectOutputStream(con.getOutputStream()); 
    
   //3: Communicating with the server     
   out.writeObject(strline); 
    
   //4. Close all objects 
   in.close(); 
   out.close(); 
   con.close(); 
   System.out.println("Your file has been transferred");         
      } 
  catch (Exception e) 
  { 
   //Catch exception if any 
   System.out.println("Error: " + e); 
  } 
   } 
 
} 
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FILE TRANSFER FLOW CHART 
CLIENT 

INITIALISE SERVER SOCKET

DISPLAY WAITING FOR CONNECTION

INITIALISE I/P STREAM

READ MESSAGE

START

INITIALISE THE SOCKET & ACCEPT THE CLIENT MESSAGE

DISPLAY CONNECTED WITH CLIENT

DISPLAY MESSAGE FROM CLIENT

CLOSE ALL OBJECT

STOP
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OUTPUT: 
CLIENT: 
============================ Client ====================== 
Connected with server - IP: 127.0.0.1 
Your file has been transferred 
 
 
SERVER: 
============================ Server ====================== 
Waiting for connection 
Connected with client - IP : 127.0.0.1 
Your file has been received 
 
 
NOTE: 
How to create clientfile.txt file: 

1. In the Package Explorer panel Right click on the project name “ft”  

2. Select “file” option  

3. New file dialog box will open Æ type “clientfile.txt” click finish  

4. “clientfile.txt” will appear in the bottom of the Package Explorer panel  

5. Open this file and type some text in it, Example : “Networks” then close this file 
(clientfile.txt). 
 
 
How to verify output in serverfile.txt file: 

1. In project explorer panel Æ Right click on Project explorer  
2. Click RefreshÆ serverfile.txt will be visible in the bottom of the project explorer panel 
3. Open serverfile.txt file and verify the text, this text should be same which is in the 
clientfile.txt. 
 
 

 

RESULT: 

Thus the FILE TRANSFER concept is programmed using java is implemented 
successfully. 
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STOP AND WAIT FLOWCHART 
SERVER 

INITIALIZE SERERVER SOCKET

DISPLAY WAITING FOR CONNECTION

INITIALIZE THE SOCKET

DISPLAY CONNECTED WITH CLIENT

INITIALISE I/P STREAM

INITIALISE O/P STREAM

DISPLAY MESSAGE RECEIVED FROM CLIENT

CHECK CONDITION

DISPLAY ACKNOWLEDGEMENT SENT TO CLIENT 

CLOSE ALL OBJECT

STOP

START
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IMPLEMENTATION AND STUDY OF STOP & WAIT PROTOCOL 
AIM 

To study and implement the “STOP & WAIT” protocol. 
 
 
APPARATUS REQUIRED: 

1. Pentium – PC 
2. Eclipse 
3. Java 

 
PRINCIPLE: 
• Protocols in which the sender sends a frame and then waits for an acknowledgement before 

proceeding are called “STOP & WAIT” protocol. 

 
• The data traffic is simple. 

 
• Frames will travel in both the direction 

 
• The sender in this protocol simply receives a packet from the network layer copies it into a frame, 

and then transmit it. 

 
• After transmission, the sender will go to busy waits state until an acknowledgement is received 

from the receiver. 

 
• The receiver simply waits in a busy state until a frame is received. 

 
• Once a frame is received it passes the data packet to the network layer and sends an 

acknowledgement for the frame it just received. 

 
• It then loops back to busy waiting and the process continues until the End of File is reached. 

 
• In this protocol, there can be only one outgoing frame at a time so no sequence numbers are 

required. 

 
• The acknowledgement sent by the receiver to the sender is nothing more than an empty frame. 

 
• Another frame will not be sent until this acknowledgement is received. 
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STOP AND WAIT PROGRAM 
SERVER 
 

import java.io.*; 
import java.net.*; 
public class snws 
{ 
 public static void main(String args[]) 
 { 
  try 
  {  
   System.out.println("============== SERVER ============="); 
   String frame = null; 
   String ack = null; 
   //1. creating a server socket 
   ServerSocket ss = new ServerSocket(123); 
   //2. Wait for connection 
   System.out.println("Waiting for connection"); 
   Socket con = ss.accept(); 
   System.out.println("Connected with client - IP : " + 
con.getInetAddress().getHostAddress()); 
   //3. set Input  and output streams 
   ObjectInputStream in = new ObjectInputStream(con.getInputStream()); 
   ObjectOutputStream out = new ObjectOutputStream(con.getOutputStream()); 
   //4. receive frame length to control for loop 
   String framelength= (String)in.readObject(); 
   //5. frame receiving and acknowledgment sending process   
   int ackno = 0; 
   for(int i=0;i<Integer.parseInt(framelength);i++) 
   { 
    frame = (String)in.readObject(); 
    System.out.println("Frame Received from Client " + frame); 
    // swap acknowledge number  
    if(ackno == 0) 
     ackno = 1; 
    else 
     ackno = 0; 
    // compose acknowledge message 
    ack = "ack" + ackno; 
    // send acknowledgment to client 
    out.writeObject(ack);       
    System.out.println("Acknowlegement Sent to Client : " + ack); 
   } 
   in.close(); 
   out.close(); 
   ss.close(); 
  } 
  catch(Exception e) 
  { 
   System.out.println("Error:" + e); 
  } 
 } 
}   
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ALGORITHM: 
 

SERVER SIDE 
   

1. Initialize server socket 
2. Display waiting for connection 
3. Initialize the socket and accept the client message 
4. Display connected with client 
5. Initialize i/p stream 
6. Initialize o/p stream 
7. Display the message received from client 
8. Check the condition 
9. Display the  message acknowledgement sent to client from client 
10. Close all objects 
11. Stop 

 
 

CLIENT SIDE  
 

1. Open socket with input address ,port 
2. Display the message server connected 
3. Initialize o/p stream 
4. Initialize i/p stream  
5. Create sub frame 
6. Write message 
7. Display the message frame sent to server 
8. Check the condition 
9. Display the message acknowledgement received from server 
10. Close all objects 
11. Stop 
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STOP AND WAIT PROGRAM 
CLIENT 
import java.io.*; 
import java.net.*; 
 
public class snwc 
{  
 public static void main(String args[]) 
 { 
  try 
  { 
   System.out.println("============== CLIENT =============="); 
   String frame = null; 
   String ack = null; 
   //1. creating a socket to connect to the server 
   Socket con = new Socket("localhost",123); 
   System.out.println("Connected with server - IP: "+ 
con.getInetAddress().getHostAddress()); 
   //2. set Output and input streams 
   ObjectOutputStream out = new ObjectOutputStream(con.getOutputStream()); 
   ObjectInputStream in = new ObjectInputStream(con.getInputStream()); 
    frame = "program"; 
   //3. send the frame length to server to control loop operation in server 
   out.writeObject(Integer.toString(frame.length())); 
   //4. frame sending and acknowledgment receiving process 
   String subframe = null; 
   int frameno = 0; 
   for(int i=0; i< frame.length();i++) 
   { 
    subframe = frame.substring(i,i+1);  
    out.writeObject("frame" + frameno + " : "+ subframe ); 
    System.out.println("frame" + frameno + " Sent to Server : " + subframe); 
    if(frameno == 0) 
     frameno = 1; 
    else 
     frameno = 0; 
    ack = (String)in.readObject(); 
    System.out.println("Ack received from Server : " + ack); 
   } 
   //5. Close all objects 
   in.close(); 
   out.close(); 
   con.close(); 
  } 
  catch(Exception e) 
  { 
   System.out.println("socket error:"+e); 
  } 
 } 
} 
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STOP AND WAIT FLOWCHART 
CLIENT 

open socket with input address &port

initialie o/p stream

create sub frame

display frame sent to server

check the condition

display acknowledgement received

close all object

write message

stop

start

display server connected

initialise i/p stream
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OUTPUT: 
CLIENT: 
============================= CLIENT ============================ 
Connected with server - IP: 127.0.0.1 
frame0 Sent to Server : p 
Ack received from Server : ack1 
frame1 Sent to Server : r 
Ack received from Server : ack0 
frame0 Sent to Server : o 
Ack received from Server : ack1 
frame1 Sent to Server : g 
Ack received from Server : ack0 
frame0 Sent to Server : r 
Ack received from Server : ack1 
frame1 Sent to Server : a 
Ack received from Server : ack0 
frame0 Sent to Server : m 
Ack received from Server : ack1 
 
SERVER: 
============================ SERVER ============================= 
Waiting for connection 
Connected with client - IP : 127.0.0.1 
Frame Received from Client frame0 : p 
Acknowlegement Sent to Client : ack1 
Frame Received from Client frame1 : r 
Acknowlegement Sent to Client : ack0 
Frame Received from Client frame0 : o 
Acknowlegement Sent to Client : ack1 
Frame Received from Client frame1 : g 
Acknowlegement Sent to Client : ack0 
Frame Received from Client frame0 : r 
Acknowlegement Sent to Client : ack1 
Frame Received from Client frame1 : a 
Acknowlegement Sent to Client : ack0 
Frame Received from Client frame0 : m 
Acknowlegement Sent to Client : ack1 
 
 
RESULT 
Thus the “STOP AND WAIT” protocol programmed using java was implemented successfully 
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1. What is stop and wait ARQ protocol?  
Stop-and-wait ARQ is a method used in telecommunications to send information between two 
connected devices. It ensures that information is not lost due to dropped packets and that packets are 
received in the correct order. It is the simplest kind of automatic repeat-request (ARQ) method. A stop-
and-wait ARQ sender sends one frame at a time; it is a special case of the general sliding window 
protocol with both transmit and receive window sizes equal to 1. After sending each frame, the sender 
doesn't send any further frames until it receives an acknowledgement (ACK) signal. After receiving a 
good frame, the receiver sends an ACK. If the ACK does not reach the sender before a certain time, 
known as the timeout, the sender sends the same frame again.  
 
2. In which layer error detection & error correction find?  
Data can be corrupted during transmission. Transmission errors detected at physical layer of OSI 
model. Transmission errors corrected at the data link layer.  
 
3. Write the types of error & define it.  
There are two types of error  
a. single bit error only one bit in the data unit such as a byte, character , or packet changed from 1 to 0 
or from 0 to1.  
b. burst error :A burst error means that two or more bits in the data unit has changed from 1 to 0 or 0 
to1.  
 
4. Define data link layer.  
Data link layer is the second layer in OSI model. The DLL lies between the network layer & physical 
layer. It receives services from physical layer and provides services to the network layer. The DLL is 
responsible for carrying a packet from one hop to next hop.  
 
5. List out the duties of DLL?  
Duties of DLL are Packet zing,Addressing,Error control,Flow control, Medium access control 
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GO BACK N FLOWCHART 
SERVER 

open socket with input address &port

initialize i/p stream

initialie o/p stream

create sub frame

display frame sent to server

check the condition

display acknowledgement received

close all object

write message

stop

start

display server connected
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IMPLEMENTATION AND STUDY OF GO-BACK-N PROTOCOL 
 
AIM 
 To study and implement the “GO-BACK-N” protocol 
 
 
APPARATUS REQUIRED: 

1. Pentium – PC 
2. Eclipse 
3. Java 

 
PRINCIPLE: 
 

• Go-Back-N ARQ is a automatic repeat request (ARQ) protocol 
• In which the sending process continues to send a number of frames specified by a 

window size even without receiving an acknowledgement (ACK) packet from the 
receiver.  

• It is a special case of the general sliding window protocol with the transmit window size 
of N and receive window size of 1. 

• The receiver process keeps track of the sequence number of the next frame it expects 
to receive, and sends that number with every ACK it sends. 

• The receiver will discard any frame that does not have the exact sequence number it 
expects and will resend an ACK for the last correct in-order frame.  

• Once the sender has sent all of the frames in its window, it will detect that all of the 
frames since the first lost frame are outstanding, and will go back to the sequence 
number of the last ACK it received from the receiver process and fill its window starting 
with that frame and continue the process over again. 
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GO BACK N PROGRAM 
SERVER: 
import java.io.*; 
import java.net.*; 
 
public class gbns  
{ 
 public static void main(String[] args)  
 { 
  try 
  { 
   System.out.println("=============== server ================"); 
   // Initilize socket 
   ServerSocket ss = new ServerSocket(123); 
   System.out.println("waiting for connection"); 
   Socket con = ss.accept(); 
   System.out.println("Connected with client - IP: " + 
con.getInetAddress().getHostAddress()); 
   // Initilize input stream object  
   ObjectInputStream in = new ObjectInputStream(con.getInputStream()); 
   //Get Message Length 
   int msgln = Integer.parseInt((String)in.readObject()); 
   //Get Error on  
   int erroron = Integer.parseInt((String)in.readObject()); 
    
   // Receiving transmitted message 
   for(int i=0;i<msgln;i++) 
   { 
    System.out.println((String)in.readObject()); 
   } 
   
   //  Receiving Retransmitting message 
   System.out.println("Receiving retransmitting message"); 
   for(int i=erroron;i<msgln; i++) 
   {     
    System.out.println((String)in.readObject()); 
   }  
   // close objects 
   ss.close(); 
   con.close(); 
   in.close(); 
  } 
  catch (Exception e)  
  {    
   System.out.println(“Error: ”+e); 
  } 
 } 
} 
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ALGORITHM 
 

SERVER SIDE 
1. Initialize server socket 
2. Display waiting for connection 
3. Initialize the socket and accept the client message 
4. Display connected with client 
5. Initialize i/p stream 
6. Read message length 
7. Display message length 
8. Read message from error occurred bit 
9. Display message received from error bit 
10. Close all objects 
11. Stop 

 
 

CLIENT SIDE: 
1. Open socket with input address ,port 
2. Display the message server connected 
3. Initialize o/p stream 
4. Write message 
5. assign transmission message and error bit 
6. Convert string to character array for bit by bit transmission 
7. Write message 
8. Display the message Retransmitting message from error bit 
9. Check the condition 
10. Display the array 
11. Close all objects 
12. Stop 
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GO BACK N PROGRAM 
CLIENT: 
import java.io.*; 
import java.net.*; 
 
public class gbnc  
{ 
 public static void main(String[] args)  
 { 
  try 
  { 
   System.out.println("=================== client =============="); 
   // Initilize socket 
   Socket con = new Socket("localhost",123); 
   System.out.println("Connected with server - IP: " + 
con.getInetAddress().getHostAddress()); 
   // Initilize Output stream object 
   ObjectOutputStream out = new 
ObjectOutputStream(con.getOutputStream()); 
   String message = "Networks"; 
   int erroron = 2; 
   // send message length 
   out.writeObject(Integer.toString(message.length())); 
   // send error occured place number 
   out.writeObject(Integer.toString(erroron)); 
   // Starting transmission  
   for(int i=0;i<message.length();i++) 
   { 
    out.writeObject(message.substring(i,i+1)); 
    System.out.println(message.substring(i,i+1)); 
   } 
   
   // Starting Retransmission from error occurred place 
   System.out.println("Retransmitting message from error bit"); 
   for(int i=erroron;i<message.length(); i++) 
   { 
    out.writeObject(message.substring(i,i+1)); 
    System.out.println(message.subSequence(i, i+1)); 
   } 
   // Close objects 
   con.close(); 
   out.close(); 
  } 
  catch (Exception e)  
  { 
   System.out.println(e); 
  }   
 } 
} 
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GO BACK N FLOWCHART 
CLIENT: 

DISPLAY WAITING FOR CONNECTION

INITIALIZE THE SOCKET

DISPLAY CONNECTED WITH CLIENT

INITIALIZE I/P STREAM

DISPLAY MESSAGE RECEIVED FROM ERROR BIT

CLOSE ALL OBJECTS

STOP

READ MESSAGE LENGTH

DISPLAY MESSAGE LENTH

READ MESSAGE

START

INITIALISE SERVER SOCKET
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OUTPUT 

============================== client ========================== 
Connected with server - IP: 127.0.0.1 
N 
e 
t 
w 
o 
r 
k 
s 
 
Retransmitting message from error bit 
 
t 
w 
o 
r 
k 
s 
 
 
============================== server ========================== 
waiting for connection 
Connected with client - IP: 127.0.0.1 
 
N 
e 
t 
w 
o 
r 
k 
s 
 
Receiving retransmitting message 
 
t 
w 
o 
r 
k 
s 
 
RESULT 

Thus the GO-BACK-N protocol programmed using java is implemented successfully. 
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SELECTIVE REPEAT FLOWCHART 
SERVER 

open socket with input address &port

initialize i/p stream

initialie o/p stream

create sub frame

display frame sent to server

check the condition

display acknowledgement received

close all object

write message

stop

start

display server connected
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IMPLEMENTATION AND STUDY OF SELECTIVE REPEAT PROTOCOL 
 
AIM 
 To study and implement the “SELECTIVE REPEAT” protocol. 
 
APPARATUS REQUIRED: 

1. Pentium – PC 
2. Eclipse 
3. Java 

 
PRINCIPLE: 

• Only damage or lost frame is retransmitted. 
• If the frame is corrupted in transmit and NO ACK is retained and the frame is reset out 

of the sequence. 
• The receiving device must be able to sort the frames it has and insert the retransmitted 

frames into its proper place in the sequence. 
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SELECTIVE REPEAT FLOWCHART 
SERVER: 
import java.io.*; 
import java.net.*; 
 
public class srs  
{ 
 public static void main(String[] args)  
 { 
  try 
  { 
   System.out.println("================ server ================"); 
   // Initilize socket 
   ServerSocket ss = new ServerSocket(123); 
   System.out.println("waiting for connection"); 
   Socket con = ss.accept(); 
   System.out.println("Connected with client - IP: " + 
con.getInetAddress().getHostAddress()); 
   // Initilize input stream object  
   ObjectInputStream in = new ObjectInputStream(con.getInputStream()); 
   //Get Message Length 
   int msgln = Integer.parseInt((String)in.readObject()); 
   //Get Error on  
   int erroron = Integer.parseInt((String)in.readObject()); 
    
   // Receiving trasmitted message 
   for(int i=0;i<msgln;i++) 
   { 
    System.out.println((String)in.readObject()); 
   } 
   
   // Starting Retransmission from error occurred place 
   System.out.println("Receiving retransmitting message"); 
        
   System.out.println((String)in.readObject()); 
     
   // close objects 
   ss.close(); 
   con.close(); 
   in.close(); 
  } 
  catch (Exception e)  
  {    
   System.out.println(“Error : ”+e); 
  }   
 } 
} 
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ALGORITHM: 
 

SERVER SIDE: 
 

1. Initialize server socket 
2. Display waiting for connection 
3. Initialize the socket and accept the client message 
4. Display connected with client 
5. Initialize i/p stream 
6. Read message length 
7. Display message length 
8. Read message from error occurred bit 
9. Display message received from error bit 
10. Close all objects 
11. Stop 

 
 
CLIENT SIDE: 
 

1. Open socket with input address ,port 
2. Display the message server connected 
3. Initialize o/p stream 
4. Write message 
5. assign transmission message and error bit 
6. Convert string to character array for bit by bit transmission 
7. Write message 
8. Display the message Retransmitting message from error bit 
9. Check the condition 
10. Display the array 
11. Close all objects 
12. Stop 
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SELECTIVE REPEAT FLOWCHART 
CLIENT 

DISPLAY WAITING FOR CONNECTION

INITIALIZE THE SOCKET

DISPLAY CONNECTED WITH CLIENT

INITIALIZE I/P STREAM

DISPLAY MESSAGE RECEIVED FROM ERROR BIT

CLOSE ALL OBJECTS

STOP

READ MESSAGE LENGTH

DISPLAY MESSAGE LENTH

READ MESSAGE

START

INITIALISE SERVER SOCKET
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SELECTIVE REPEAT FLOWCHART 
CLIENT 
import java.io.*; 
import java.net.*; 
 
public class src  
{ 
 public static void main(String[] args)  
 { 
  try 
  { 
   System.out.println("============================== client 
=========================="); 
   // Initilize socket 
   Socket con = new Socket("localhost",123); 
   System.out.println("Connected with server - IP: " + 
con.getInetAddress().getHostAddress()); 
   // Initilize Output stream object 
   ObjectOutputStream out = new 
ObjectOutputStream(con.getOutputStream()); 
   String message = "Networks"; 
   int erroron = 3; 
   // send message length 
   out.writeObject(Integer.toString(message.length())); 
   // send error occured place number 
   out.writeObject(Integer.toString(erroron)); 
   // Starting actual transmission  
   for(int i=0;i<message.length();i++) 
   { 
    out.writeObject(message.substring(i,i+1)); 
    System.out.println(message.substring(i,i+1)); 
   } 
   
   // Retransmitting error occured character  
   System.out.println("Retransmitting error occured character"); 
    
   out.writeObject(message.substring(erroron,erroron+1)); 
   System.out.println(message.subSequence(erroron, erroron+1)); 
    
   // Close objects 
   con.close(); 
   out.close(); 
  } 
  catch (Exception e)  
  { 
   System.out.println(e); 
  } 
 } 
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OUTPUT 
 
============================== client ========================== 
Connected with server - IP: 127.0.0.1 
N 
e 
t 
w 
o 
r 
k 
s 
 
Retransmitting error occured character 

w 
 
 
============================== server ========================== 
waiting for connection 
Connected with client - IP: 127.0.0.1 
N 
e 
t 
w 
o 
r 
k 
s 
Receiving retransmitting message 
w 
 
 
 
 
RESULT: 
 Thus the “SELECTIVE REPEAT” protocol programmed using java is implemented 
successfully. 
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1. What is selective reject ARQ protocol..  
Selective Repeat ARQ / Selective Reject ARQ is a specific instance of the Automatic Repeat-Request 
(ARQ) protocol used for communications. It may be used as a protocol for the delivery and 
acknowledgement of message units, or it may be used as a protocol for the delivery of subdivided 
message sub-units.  
 
2. What is Go back N ARQ protocol? 
Go-Back-N ARQ is a specific instance of the automatic repeat request (ARQ) protocol, in which the 
sending process continues to send a number of frames specified by a window size even without 
receiving an acknowledgement (ACK) packet from the receiver. It is a special case of the general 
sliding window protocol with the transmit window size of N and receive window size of 1.  
 
3.Define parity bit.  
The simplest form of error detection is to append a single bit called a parity bit to a string of data.  
 
4.Define hamming distance.  
The number of bits positions in which two codeword differ is called the hamming distance.  
 
5.What is meant by codeword & block length?  
Codeword is the encoded block of ‘n’ bits. It contains message bits and redundant bits.  

Block length: the number of bits ‘n’ after coding is called the block length of the code.  
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TOKEN RING PROTOCOL 
AIM: 

To study and implement the token ring protocol. 
 

APPARATUS REQUIRED: 
• Pentium pc 
• Java and eclipse software 

 
PRINCIPLE: 

• In the token passing method, the stations in a network are organized  
In a logical ring. 

• In a physical ring topology, when a station sends the token to its successor, the token 
cannot be seen by other stations. 

• In this, each device has a dedicated point-to-point connection with only the two devices 
on either side of it. 

• In this method, a special packet called token circulates throughout the ring. 
• When a station has some data to send, it waits until it receives the token from its 

predecessor. It then holds the token and sends its data. 
• When the station has no more data to send, it releases the token, passing it to the next 

logical station in the ring 
 

ALGORITHM: 
Client 1: 

• Start the program 
• Open socket with input address and port 
• Establish a connection between client 1 and client2 
• Pass the token to client 2 
• Stop the program 

Client 2: 
• Start 
• Initialize server server socket 
• Wait to connect with client2 
• Initialize the socket and accept the client message 
• Display connected with client1 
• Receive the token sent by client 1 
• Establish a connection between client 2 and client 3 
• Open socket with input address and port 
• Pass the token to client 3 
• Stop 
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Client 3: 

• Start 
• Initialize server socket 
• Wait to connect with client2 
• Initialize the socket and accept the client2 mess 
• Receive the token which has sent by client2 
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TOKEN RING PROGRAM 
CLIENT 1 
 
import java.io.IOException; 
import java.net.Socket; 
import java.net.SocketException; 
 
public class cl1  
{ 
    public static void main (String args []) 
    { 
     try 
     { 
      System.out.println("========== Client 1 ========="); 
      Socket con = new Socket("192.168.5.2",140);             
      System.out.print("Token Sent to Client 2 : "+ 
con.getInetAddress().getHostAddress()); 
      con.close(); 
     } 
     catch (SocketException e) 
     { 
      System.out.print("\n Clinet 2 is disconnected from LAN"); 
      System.out.print("\n Token Ring breaks"); 
     } 
     catch(IOException e) 
     { 
      System.out.println("io error:"+e); 
     } 
    } 
} 

TOKEN RING FLOWCHART 

CLIENT 1 : 
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TOKEN RING PROGRAM 
CLIENT 2 
 
import java.io.IOException; 
import java.net.ServerSocket; 
import java.net.Socket; 
 
public class cl2  
{ 
    public static void main (String args []) 
    { 
     try 
     { 
      System.out.println("========== Client 2 ========="); 
      ServerSocket providersocket = new ServerSocket(140); 
      System.out.println("waiting for connection"); 
      Socket con = providersocket.accept(); 
      System.out.print("Token received from Client 1 : "+ 
con.getInetAddress().getHostAddress()); 
      providersocket.close(); 
       
      Thread.sleep(4000); 
      try 
      { 
          System.out.println(" \n==== Passing Token to next client ======"); 
          Socket con2 = new Socket("192.168.5.3",140); 
          System.out.print("Token sent to Client 3 :"+ 
con2.getInetAddress().getHostAddress()); 
          con2.close(); 
      } 
      catch(IOException e) 
      { 
       System.out.println("Client 3 is disconnected from LAN"); 

System.out.println("\n Token Ring breaks"); 
      } 
       
     } 
     catch (IOException e) 
     { 
      System.out.println("socket error:" +e); 
     } 
     catch (InterruptedException e) 
     { 
      System.out.println("socket error:" +e); 
     } 

} 
} 
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TOKEN RING FLOWCHART 
CLIENT 2: 
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TOKEN RING PROGRAM 

CLIENT 3 
 
import java.io.IOException; 
import java.net.ServerSocket; 
import java.net.Socket; 
 
public class cl3 
{ 
    public static void main (String args []) 
    { 
     try 
     { 
      System.out.println("========== Client 3 ========="); 
      ServerSocket providersocket = new ServerSocket(140); 
      System.out.println("waiting for connection"); 
      Socket con = providersocket.accept(); 
      System.out.print("Token received from Client 2 : "+ 
con.getInetAddress().getHostAddress()); 
      providersocket.close(); 
  } 
     catch (IOException e) 
     { 
      System.out.println("socket error:" +e); 
     } 
 } 
} 
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TOKEN RING FLOWCHART 
CLIENT 3 

DISPLAY WAITING FOR CONNEC TION

INIT IALIZE SERVER  SOCKET  AND ACC EPT
TH E C LIE NT  M ESS

START

INIT IALIZE SERVER  SOCKE T

IF CL IEN T 2 IS D ISC ON NECTED,
 RECEIVE T OKEN FR OM  CLIENT  1

STOP

R ECEIVE THE TOKEN  FR OM  CL IENT2

 
 
 
 
Case 1 : When all the clients connected in LAN 
 

Client 1: 
========== Client 1 ========= 
Token Sent to Client 2 : 192.168.5.2 
 
Client 2: 
========== Client 2 ========= 
waiting for connection 
Token received from Client 1 : 192.168.5.1  
========== Passing Token to next client ========= 
Token sent to Client 3 :192.168.5.3 
 
Client 3 : 
========== Client 3 ========= 
waiting for connection 
Token received from Client 2 : 192.168.5.2 
 
 

TOKEN RING BREAKS 
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Case 2: When Client 2 disconnected from LAN 
 
Client 1: 
========== Client 1 ========= 
Clinet 2 is disconnected from LAN 
Token Ring breaks 
 
Client 2: 
 (Don’t run program in client2, it is assumed like client 2 disconnected from LAN) 
 
Client 3: 
========== Client 3 ========= 
waiting for connection 

 
 
 
Case 3: When Client 3 disconnected from LAN 

 
Client 1: 
========== Client 1 ========= 
Token Sent to Client 2 : 192.168.5.2 
 
Client 2: 
========== Client 2 ========= 
waiting for connection 
Token received from Client 1 : 192.168.5.1  
========== Passing Token to next client ========= 
Client 3 is disconnected from LAN 
Token Ring breaks 
 
Client 3: 
 (Don’t run program in client 3 it is assumed like client 3 disconnected from LAN) 

 
 
 
Case 4: When Client 2 and Client 3 disconnected from LAN 
 

Client 1: 
========== Client 1 ========= 
Clinet 2 is disconnected from LAN 
 
Client 2: 

(Don’t run program in client 2 it is assumed like client 2 disconnected from LAN) 
 
Client 3: 
 (Don’t run program in client 3 it is assumed like client 3 disconnected from LAN) 

 
  
 
 
PROCEDURE: 
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1. Type the Client 1, Client 2 and Client 3 program in three different computers. 
2. To verify Case 1: first execute Client 3 then Client 2 then Client 1, so Client 3 

waiting for token from Client 2, Client 2 waiting for Token from Client 1, Client 1 
starts the token sending, it sends token to Client 2, now client 2 holds token for 40 
seconds then it sends token to Client 3. 

3. To verify Case 2: first execute Client 3 then Client 1, don’t execute program in 
Client 2 (It is assumed like Client 2 is disconnected from the LAN), Client 1 starts 
the token sending, it sends token to Client 2, but Client 2 is disconnected from the 
LAN, so that, the token ring breaks. 

4. To verify Case 3: Don’t execute Client 3 (It is assumed like Client 3 is 
disconnected from LAN), execute program in Client 2 then Client 1, Client 1 sends 
token to Client 2, now Client 2 trying to send token to Client 3, but Client 3 is 
disconnected from the LAN, so that, token ring breaks. 

5. To verify Case 4 : Don’t execute Client 3 and Client 2 (It is assumed like Client 3 
and Client 2 are disconnected from the LAN). So the token ring process is not 
initiated at all. 

  
 
 
 
 
 
 
 
 
 
 
 
 
RESULT: 

Thus, the token ring protocol was programmed using java and implemented 
successfully in the laboratory. 
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TOKEN BUS PROTOCOL 
AIM: 
 To study and implement the token bus protocol. 
 
APPARATUS REQUIRED: 

• Pentium pc 
• Java and eclipse software 

 
PRINCIPLE: 

• In this, one long cable acts as a backbone to link all the devices in a network. If the 
backbone is broken, the entire segment fails. 

• When a station has finished sending its data, it releases the token and inserts the 
address of  its successor in the token. 

• Only the station with address matching the destination address of the token gets the 
token to access the shared media. 

• In the intermediate system fails, the token directly passes to the next available system. 
But it’s not applicable in token ring protocol. 

 
 
ALGORITHM: 
 

CLIENT1: 

1. Start the program 
2. Open socket with input address and port 
3. Establish a connection between client 1 , client2 and client3 
4. Pass the token to client 2 
5. If the client 2 breaks, pass token to client3 
6. Stop the program 

 
 

CLIENT 2: 

1. Start 
2. Initialize server server socket 
3. Wait to connect with client2 
4. Initialize the socket and accept the client1 message 
5. Displaly connected with client1 
6. Receive the token sent by client 1 
7. Establish a connection between client 2 and client 3 
8. Open socket with input address and port 
9. Pass the token to client 3 
10. If the client 3 is disconnected,terminate the program 
11. Stop 
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CLIENT 3 : 

1. Start 
2. Initialize server socket 
3. Wait to connect with client2 
4. Initialize the socket and accept the client2 mess 
5. Receive the token which has sent by client2 
6. If the client 2 is disconnected, receive the token by client 1. 
7. stop 
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TOKEN BUS PROGRAM 
CLIENT 1 
 
import java.io.IOException; 
import java.net.Socket; 
import java.net.SocketException; 
 
public class cl1  
{ 
        public static void main (String args []) 
        { 
         try 
         { 
          System.out.println("========== Client 1 ========="); 
          Socket con = new Socket("192.168.5.2",140);             
          System.out.print("Token Sent to Client 2 : "+ 
con.getInetAddress().getHostAddress()); 
          con.close(); 
         } 
         catch (SocketException e) 
         { 
          try 
          { 
          System.out.print("Clinet 2 is disconnected from LAN");        
   
          Socket con2 = new Socket("192.168.5.3",140);             
  
          System.out.print("\n Token Sent to Client 3 : "+ 
con2.getInetAddress().getHostAddress()); 
          con2.close(); 
          } 
          catch(IOException e2) 
          { 
           System.out.print("\n Clinet 3 is disconnected from LAN"); 
          } 
         } 
         catch(IOException e) 
         { 
          System.out.println("io error:"+e); 
         } 
        } 
} 
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TOKEN BUS FLOWCHART 
CLIENT 1: 
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TOKEN BUS PROGRAM 
CLIENT 2 
 
import java.io.IOException; 
import java.net.ServerSocket; 
import java.net.Socket; 
 
public class cl2  
{ 
    public static void main (String args []) 
    { 
     try 
     { 
      System.out.println("========== Client 2 ========="); 
      ServerSocket providersocket = new ServerSocket(140); 
      System.out.println("waiting for connection"); 
      Socket con = providersocket.accept(); 
      System.out.print("Token received from Client 1 : "+ 
con.getInetAddress().getHostAddress()); 
      providersocket.close(); 
       
      Thread.sleep(4000); 
      try 
      { 
          System.out.println(" \n==== Passing Token to next client ===="); 
          Socket con2 = new Socket("192.168.5.3",140); 
          System.out.print("Token sent to Client 3 :"+ 
con2.getInetAddress().getHostAddress()); 
          con2.close(); 
      } 
      catch(IOException e) 
      { 
       System.out.println("Client 3 is disconnected from LAN"); 
      } 
       
     } 
     catch (IOException e) 
     { 
      System.out.println("socket error:" +e); 
     } 
     catch (InterruptedException e) 
     { 
      System.out.println("socket error:" +e); 
     } 
 } 
} 

  

www.rejinpaul.com

Get useful study materials from www.rejinpaul.com

uuu ,qrsbcl rqdmasq,amk

uuu ,qrsbcl rqdmasq,amkwww.studentsfocus.com



TOKEN BUS FLOWCHART 
CLIENT 2: 
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TOKEN BUS PROGRAM 
CLIENT 3 
 
import java.io.IOException; 
import java.net.ServerSocket; 
import java.net.Socket; 
 
public class cl3 
{ 
    public static void main (String args []) 
    { 
     try 
     { 
      System.out.println("========== Client 3 ========="); 
      ServerSocket providersocket = new ServerSocket(140); 
      System.out.println("waiting for connection"); 
      Socket con = providersocket.accept(); 
      System.out.print("Token received from Client 2 : "+ 
con.getInetAddress().getHostAddress()); 
      providersocket.close(); 
  } 
     catch (IOException e) 
     { 
      System.out.println("socket error:" +e); 
     } 
 } 
} 
 

TOKEN BUS FLOWCHART 
CLIENT 3: 

DISPLAY WAITING FOR CONNEC TION

INIT IALIZE SERVER  SOCKET AND ACC EPT
TH E C LIE NT  M ESS

START

INIT IALIZE SERVER  SOCKE T

IF CL IEN T 2 IS D ISC ON NECTED,
 RECEIVE TOKEN FR OM  CLIENT  1

STOP

R ECEIVE THE TOKEN  FR OM  CL IENT2
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Case 1 : When all the clients connected in LAN 
 

Client 1: 
========== Client 1 ========= 
Token Sent to Client 2 : 192.168.5.2 
 
Client 2: 
========== Client 2 ========= 
waiting for connection 
Token received from Client 1 : 192.168.5.1  
========== Passing Token to next client ========= 
Token sent to Client 3 :192.168.5.3 
 
Client 3 : 
========== Client 3 ========= 
waiting for connection 
Token received from Client 2 : 192.168.5.2 
 
 

Case 2: When Client 2 disconnected from LAN 
 
Client 1: 
========== Client 1 ========= 
Clinet 2 is disconnected from LAN 
Token Sent to Client 3 : 192.168.5.3 
 
Client 2: 
 (Don’t run program in client2, it is assumed like client 2 disconnected from LAN) 
 
Client 3: 
========== Client 3 ========= 
waiting for connection 
Token received from Client 1 : 192.168.5.1 

 
 
 
Case 3: When Client 3 disconnected from LAN 

 
Client 1: 
========== Client 1 ========= 
Token Sent to Client 2 : 192.168.5.2 
 
Client 2: 
========== Client 2 ========= 
waiting for connection 
Token received from Client 1 : 192.168.5.1  
========== Passing Token to next client ========= 
Client 3 is disconnected from LAN 
 
Client 3: 
 (Don’t run program in client 3 it is assumed like client 3 disconnected from LAN) 
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Case 4: When Client 2 and Client 3 disconnected from LAN 
 

Client 1: 
========== Client 1 ========= 
Clinet 2 is disconnected from LAN 
Clinet 3 is disconnected from LAN 
 
Client 2: 

(Don’t run program in client 2 it is assumed like client 2 disconnected from LAN) 
 
Client 3: 
 (Don’t run program in client 3 it is assumed like client 3 disconnected from LAN) 

 
 
 
PROCEDURE: 

1. Type the Client 1, Client 2 and Client 3 program in three different computers. 
2. To verify Case 1: first execute Client 3 then Client 2 then Client 1, so Client 3 

waiting for token from Client 2, Client 2 waiting for Token from Client 1, Client 1 
starts the token sending, it sends token to Client 2, now client 2 holds token for 
40 seconds then it sends token to Client 3. 

3. To verify Case 2: first execute Client 3 then Client 1, don’t execute program in 
Client 2 (It is assumed like Client 2 is disconnected from the LAN), Client 1 starts 
the token sending, it sends token to Client 2, but Client 2 is disconnected from 
the LAN, so the token sent to Client 3. 

4. To verify Case 3: Don’t execute Client 3 (It is assumed like Client 3 is 
disconnected from LAN), execute program in Client 2 then Client 1, Client 1 
sends token to Client 2, now Client 2 trying to send token to Client 3, but Client 3 
is disconnected from the LAN, so token not sent to Client 3. 

5. To verify Case 4 : Don’t execute Client 3 and Client 2 (It is assumed like Client 3 
and Client 2 are disconnected from the LAN) 

 
 
 
 
 
 
RESULT: 

Thus, the token bus protocol was programmed using java and implemented 
successfully. 
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1. What is token ring?  
Token ring local area network (LAN) technology is a local area network protocol which resides at the 
data link layer (DLL) of the OSI model. It uses a special three-byte frame called a token that travels 
around the ring. Token-possession grants the possessor permission to transmit on the medium. Token 
ring frames travel completely around the loop.  
2.What is token bus?  
Token bus is a network implementing the token ring protocol over a "virtual ring" on a coaxial cable. 
A token is passed around the network nodes and only the node possessing the token may transmit. If a 
node doesn't have anything to send, the token is passed on to the next node on the virtual ring. Each 
node must know the address of its neighbour in the ring, so a special protocol is needed to notify the 
other nodes of connections to, and disconnections from, the ring.  
3.Define networks.  
A network is a set of devices connected by media links.  
4. Define Communication channels  
The links connecting the devices are often called communication channel.  
5.What is meant by distributed processing & write any two advantages.  
Networks use distributed processing in which a task is divided among multiple computers.  
Advantages: Security, Faster problem sloving, Collaborative processing 
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IMPLEMENTATION AND STUDY OF CSMA/CD 
AIM 

To study and implement the Carrier Sense Multiple Access with Collision Detection 
 

 
APPARATUS REQUIRED: 

1. Pentium – PC 
2. Eclipse 
3. Java 

 
PRINCIPLE: 
 The Carrier Sense Multiple Access is based on the principle of “SENSE BEFORE 
TRANSMIT”. This CSMA/CD is generally used in wired networks. It is mainly focused to 
detect the collision if it has occurred. 
 
ALGORITHM: 
 
 SERVER: 

1. Initialize server socket 
2. Display waiting for connection 
3. Initialize the socket and accept the client message 
4. Display connected with client 
5. Initialize i/p stream 
6. Read message 
7. Display message from client 
8. Close all objects 
9. Stop 

CLIENT: 
1. Open socket with input address ,port 
2. Initialize o/p stream 
3. Send the message, if message sent collision not occurred. 
4. If message not sent, collision occurred (To occur collision don’t run not server) 
5. Calculate back of time using random number selection and wait for that time 
6. Again send the message, if message sent collision not occurred. 
7. If message not sent, collision occurred, Again calculate back off time by 

selecting random number, this trail can be done for 15 times. 
8. If not succeeded with 15 trails transmission will be stopped. 
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CSMA/CD PROGRAM 
SERVER: 
import java.io.*; 
import java.net.*; 
 
public class Server  
{ 
 public static void main(String[] args)  
 { 
  try 
  { 
   System.out.println("============ Client 2 ==============="); 
    
   ServerSocket ss = new ServerSocket(137); 
   System.out.println("Waiting for connection"); 
    
   Socket con = ss.accept(); 
   System.out.println("Connected"); 
    
   ObjectInputStream in = new 
ObjectInputStream(con.getInputStream()); 
   System.out.println((String)in.readObject()); 

 
in.close(); 

   ss.close(); 
 
  } 
  catch(Exception e) 
  { 
   System.out.println(e); 
  }   
 } 
} 
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CSMA/CD FLOWCHART 
SERVER SIDE: 

WAITING FOR CONNECTION

CONNECTED

RECIEVE MESSAGE

DISPLAY MESSAGE

STOP

START
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CSMA/CD PROGRAM 
CLEINT: 
import java.io.*; 
import java.net.*; 
public class client1  
{ 
 public static void main(String[] args)  
 { 
  try 
  { 
   System.out.println("============ Client 1 ==============="); 
   client1 cli = new client1(); 
   int Tp = 2000; 
   int R = 0; 
   int Tb = 0; 
    

   for(int i=1; i<=15;i++) 
   { 
    System.out.println("attempt : "+i); 
    if(cli.send() == "sent") 
    { 
     break; 
    } 
    else 
    { 
     R = 2^i-1; 
     System.out.println("Selected Random number :"+R); 
     Tb = R*Tp; 
     System.out.println("waiting for next attempt with 
back time (in seconds): "+Tb); 
     Thread.sleep(Tb); 
    } 
   } 
  } 
  catch (InterruptedException e) 
  { 
   System.out.println(e); 
  } 
 } 
 String send() 
 { 
  String str=null;  
  try 
  { 
   Socket soc = new Socket("localhost",137); 
   ObjectOutputStream out = new 
ObjectOutputStream(soc.getOutputStream()); 
   String msg = "CNLAB"; 
   out.writeObject(msg); 
   System.out.println("Message sent : "+msg); 
   str = "sent"; 
  } 
  catch(Exception e) 
  { 
   str = "collision occured"; 
   System.out.println("Message sent : "+msg); 
  } 
  return str;   
 } 
} 
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CSMA/CD FLOWCHART 
CLIENT: 

START

TP = 2000
R=0
Tb=0
i = 1

IF i==15

NOSEND MESSAGE

IF MESAGE
SENT

STOP

YES

R= 2^i-1
Tb = R*Tp

wait for Tb time

YES
COLLISION

NOT OCCU RRED

N O 
C OLLISION 
OC CURE D

NO

 
 

Output 
============ Client 1 =============== 
attempt : 1 
collision occured 
Selected Random number :2 
waiting for next attempt with back time (in seconds): 4000 
 
attempt : 2 
collision occured 
Selected Random number :3 
waiting for next attempt with back time (in seconds): 6000 
 
attempt : 3 
collision occured 
Selected Random number :0 
waiting for next attempt with back time (in seconds): 0 
 
attempt : 4 
collision occured 
Selected Random number :1 
waiting for next attempt with back time (in seconds): 2000 
 
attempt : 5 
Message sent : CNLAB 
 
============ Server =============== 
Waiting for connection 
Connected 
CNLAB 
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PROCEDURE: 
1. Run the Client program, don’t run server program (consider as to raise collision)  
2. Client will try to send the message to server, but server is not running, so the attempt is 
failed, so consider as collision occurred. 
3. Client will select random number and calculate Back off time and wait for the back off time 
and again will try to send the message. This loop continues till the 15 trails. 
4. Run the server in between consider as no collision, so message will be sent from client to 
server. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RESULT:  
 Thus the CSMA/CD is executed and studied. 
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IMPLEMENTATION AND STUDY OF CSMA/CA 
AIM 
 To study and implement the Carrier Sense Multiple Access with collision avoidance. 
 
APPARATUS REQUIRED: 

1. Pentium – PC 
2. Eclipse 
3. Java 

 
PRINCIPLE: 

Carrier sense multiple access with collision avoidance (CSMA/CA) is a method in 

which carrier sensing is used, nodes attempt to avoid collisions by transmitting only when the 

channel is sensed to be "idle" 
 
ALGORITHM 
 1. Start  

 2. Initialize k+0 

 3. Check for the channel idleness 

 4. If the channel is busy, wait for IFS (InterFrame Space) time 

 5. Again check for the channel idleness 

 6. If the channel is busy, keep on checking channel idleness 

 7. If the channel is idle, choose a random number. 

 8. Wait for R slots 

 9. Send frame now 

 10. Set wait time for receiving acknowledgment 

 11. If the acknowledgement is received, then the transmission will be completed 

 12. Else, go for checking the channel idleness  

 13. Stop 
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CSMA/CA PROGRAM 
CLIENT 1 
import java.io.*; 
import java.net.*; 
 
public class client  
{ 
 public static void main(String[] args)  
 { 
  try 
  { 
   System.out.println("============ Client 1 ==============="); 
   client cli = new client(); 
   int R = 0; 
   Boolean bln = false; 
          
   for(int k=1; k<=15;k++) 
   { 
    System.out.println("attempt : "+k); 
     
    // is idle channel? 
    System.out.println("is Channel idle?  "); 
    int i = 0; 
    while(true) 
    {    
     System.out.print(i=i+1); 
     if(cli.isidle()) 
     { 
      System.out.println("\n Channel idle"); 
      System.out.println("Wait IFS time 5000"); 
      // wait for IFS time 
      Thread.sleep(8000); 
      // is still idle channel? 
      System.out.println("is still idle?"); 
      if(cli.isidle()) 
      { 
       System.out.println("Still idle"); 
       // Choose random number 
       R = 2^k-1; 
       System.out.println("Selected Random 
number :"+R); 
       System.out.println("waiting for R slot 
time: "+R*6000); 
        
       // wait R slot  
       Thread.sleep(R*6000); 
        
       // send frame 
       System.out.println("Message sent"); 
        
       // Timer runs and wait for time out 
       System.out.println("Wait for time out : 
"+10000); 
       Thread.sleep(10000); 
        
       // ack check 
       if(cli.isidle()) 
       { 
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        System.out.println("Ack 
received"); 
        bln = true; 
        break; 
       } 
       else 
       { 
        System.out.println("Ack not 
received"); 
        break; 
       } 
      } 
      else 
      { 
       System.out.println("Busy, goes to 
channel idle check"); 
      } 
     } 
    } 
    if(bln == true) 
    { 
     break; 
    } 
   } 
  } 
  catch (InterruptedException e) 
  { 
   System.out.println(e); 
  } 
 } 
  
 Boolean isidle() 
 { 
  try 
  { 
   Socket soc= new Socket("localhost",137);  
   soc.close(); 
   return true; 
  } 
  catch (Exception e) 
  { 
   return false; 
  }  
   
 } 
} 
 
 
CLIENT 2 
import java.io.*; 
import java.net.*; 
 
public class server  
{ 
 public static void main(String[] args)  
 { 
  try 
  { 
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   System.out.println("============ Client 2 ==============="); 
   while(true) 
   {     
    ServerSocket ss = new ServerSocket(137); 
    System.out.println("Waiting for connection"); 
    ss.accept(); 
    ss.close(); 
    System.out.println("Connected"); 
   } 
  } 
  catch(Exception e) 
  { 
   System.out.println(e); 
  }   
 } 
} 
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CSMA/CA FLOWCHART 

INITIALIZE
K=0

ID LE CH ANNE L

STIL L IDLE

CH OOSE A RAND OM NUM BER

WAIT R S LOTS

SEND  FR AME

W AIT TIM E OUT

W AIT IFS TIME

K>15

SU CCESS

START

ACK RECEIVED

ABOR T

 
 
 
 
 

www.rejinpaul.com

Get useful study materials from www.rejinpaul.com

uuu ,qrsbcl rqdmasq,amk

uuu ,qrsbcl rqdmasq,amkwww.studentsfocus.com



OUTPUT: 
Case 1: don’t run client 2 (Channel Busy always) 
============ Client 1 ============== 
attempt : 1 
is Channel idle?   
123456789101112131415161718192021222324 
 
 
Case 2: stop client2 on  “is still idle” (Channel busy after IFS time) 
============ Client 1 ============== 
attempt : 1 
is Channel idle?   
1 
Channel idle 
Wait IFS time 5000 
is still idle? 
Busy, goes to channel idle check 
2345678910 
 
 
Case 3: stop client2 on Ack received check (Collision occured) 
============ Client 1 ============== 
attempt : 1 
is Channel idle?   
1 
 Channel idle 
Wait IFS time 5000 
is still idle? 
Still idle 
Selected Random number :2 
waiting for R slot time: 12000 
Message sent 
Wait for time out : 10000 
Ack not received 
attempt : 2 
is Channel idle?   
 
Case 4: CSMA/CA ack received  
============ Client 1 =============== 
attempt : 1 
is Channel idle?   
1 
 Channel idle 
Wait IFS time 5000 
is still idle? 
Still idle 
Selected Random number :2 
waiting for R slot time: 12000 
Message sent 
Wait for time out : 10000 
Ack received 
 
RESULT: 
 Thus the CSMA/CA is implemented and studied successfully. 
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IMPLEMENTATIN AND STUDY OF ENCRYPTION AND DECRYPTION 
AIM 
 To study and implement the process of Encryption and Decryption 
 
 
APPARATUS REQUIRED: 

1. PENTIUM – PC 
2. ECLIPSE 
3. JAVA 
 

PRINCIPLE: 
 CRYPTOGRAPHY (secret writing) is the process which uses the encryption and 
decryption algorithm. An encryption algorithm transforms the plain-text into ciphertext 
(unknown format) and decryption algorithm transforms the ciphertext back into plain-text. The 
sender uses an encryption algorithm to send the information in the unknown format and the 
receiver uses a decryption algorithm to retrieve the original information. 
 
ALGORITHM: 
 
CLIENT : 

• Start the program 

• Initialize the socket for connection establishment 

• Write the message 

• Convert the message to hexcode format 

• Display the message to the server 

• Close all objects 

• Stop 

 

SERVER: 
• Start the program 

• Initialize the server socket 

• Display waiting for connection 

• Display hexcode received from client 

• Initialize a new striing builder 

• Transform the hexcode into the string format using the string builder 

• Display the decrypted message 

• Close all objects 

• Stop 
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ENCRYPTION PROGRAM 
import java.io.*; 
import java.net.*; 
 
public class Encryption 
{  
 public static void main(String args[]) 
 { 
  try 
  { 
   System.out.println("============ ENCRYPTION  ===========); 
   Socket con = new Socket("localhost",137); 
   ObjectOutputStream out = new 
ObjectOutputStream(con.getOutputStream()); 
   String msg = "CNLAB"; 
   System.out.println("Message :  " + msg); 
   StringBuilder hex = new StringBuilder(); 

for(int I = 0;i<msg.length();i++) 
{ 

hex.append(Integer.toHexString((int)msg.charAt(i)))); 
} 

   out.writeObject(hex); 
   System.out.println("Generated Hex code sent to server :  " + hex); 
    
   out.close(); 
   con.close(); 
  } 
  catch(Exception e) 
  { 
   System.out.println("error:"+e); 
  } 
   
 } 
} 
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DECRYTION PROGRAM 
import java.io.*; 
import java.net.*; 
 
public class Decryption 
{ 
 public static void main(String args[]) 
 { 
  try 
  {  
   
   System.out.println("============= DECRYPTION ============); 
   ServerSocket ss = new ServerSocket(137); 
   System.out.println("Waiting for connection"); 
   Socket con = ss.accept(); 
   ObjectInputStream in = new ObjectInputStream(con.getInputStream()); 
   String hex = in.readObject().toString(); 
   System.out.println("Received hex code is : " + hex); 
 
   StringBuilder sb = new StringBuilder(); 
   for(int i = 0; i<hex.length()-1;i+=2) 

{ 
String output = hex.substring(i,i+2); 
int decimal = Integer.parseInt(output,16); 
sb.append((char)decimal); 

} 
System.out.println("Decrypted message  : " + hex); 

 
   in.close(); 
   ss.close(); 
  } 
  catch(Exception e) 
  { 
   System.out.println("error:"+e); 
  } 
   
 } 
 
} 
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ENCRYPTION FLOWCHART 

START

OPEN SOCKET W ITH INPUT  ADD RESS,PORT

     W AIT IN G TO CONN ECT W ITH SERVER  

        INITIALIZE OU TPUT STR EAM

C ON VERT THE M ESS INTO HEX CODE  FOR M AT

TRAN SM IT  THE M ESS

C LOSE ALL OBJECTS

STOP
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DECRYPTION FLOWCHART 

STOP

INITIALIZE SERVER SOCKET

INITIALIZE INPUT ADDRESS AND PORT

DISPLAY WAITING FOR CONNECTION

CONVERT THE HEX CODE TO READABLE FORMAT

DISPLAY THE ORIGINAL MESSAGE

CLOSE ALL OBJECTS

STOP

RECEIVE HEXCODE AND DISPLAY
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OUTPUT: 

 

=================ENCRYPTION=============== 

MESSAGE : CNLAB 

Generated Hex code sent to server : 434e4c4142 

 

 

================DECRYPTION=============== 

Waiting for connection 

Received hex code is : 434e4c4142 

Decrypted message : CNLAB 

RESULT: 

Thus the encryption and decryption concept using java is implemented successfully.  
 
1. What is meant by congestion?  
Congestion in a network occurs if user sends data into the network at a rate greater than that allowed 
by network resources.  
 
2. Why the congestion occur in a network?  
Congestion occurs because the switches in a network have a limited buffer  
size to store arrived packets before processing.  
 
3. What is data encryption ?  
Data encryption refers to mathematical calculations and algorithmic schemes that transform plaintext 
into cyphertext, a form that is non-readable to unauthorized parties. The recipient of an encrypted 
message uses a key which triggers the algorithm mechanism to decrypt the data, transforming it to the 
original plaintext version.  
4.What is RSA algorithm?  
An public-key encryption technology developed by RSA Data Security, Inc. The acronym stands for 
Rivest, Shamir, and Adelman, the inventors of the technique. The RSA algorithm is based on the fact 
that there is no efficient way to factor very large numbers. Deducing an RSA key, therefore, requires 
an extraordinary amount of computer processing power and time.The RSA algorithm has become the 
de facto standard for industrial-strengthencryption, especially for data sent over the Internet.  
 
5. What is the function of FECN?  

The FECN bit is used to warn the receiver of congestion in the network. The sender and 
receiver are communication with each other and are using some type of flow control at a higher level.  
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8. DISTANCE VECTOR ROUTING 
 
AIM: 
 To implement the distance vector routing algorithm. 
 
APPARATUS REQUIRED: 

* Pentium 4 PC – 1 
*  Cisco Packet Tracer software. 

 
PRINCIPLE: 
 It is under dynamic routing algorithm. This algorithm operates by having each route 
maintains a table giving the least known distance to reach destination and include line in 
used to get these. These are updated by changing  information with neighbour. This is called 
“Bell mann ford algorithm” and “fod fick” algorithm. 
 
PROCEDURE: 

* Open the Cisco Packet Tracer software. 
* Add the router and PCs accourding to our design. 
* Configure all the routers and PCs. 
* Trace the destination in PC’s command prompt. 
* Verify the output. 

 
CONFIGURING ROUTERS: 

Router 0: 
Router>en 
Router#config t 
Router(config)#int fa0/0 
Router(config-if)#ip add 10.0.0.2 255.0.0.0 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/0 
Router(config-if)#ip add 20.0.0.1 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/1 
Router(config-if)#ip add 50.0.0.2 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#router rip 
Router(config-router)#network 10.0.0.0 
Router(config-router)#network 20.0.0.0 
Router(config-router)#network 50.0.0.0 
Router(config-router)#exit 
Router(config)#exit 
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Router 1: 
Router>en 
Router#config t 
Router(config)#int s0/0/0 
Router(config-if)#ip add 20.0.0.2 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/1 
Router(config-if)#ip add 30.0.0.1 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#router rip 
Router(config-router)#network 20.0.0.0 
Router(config-router)#network 30.0.0.0 
Router(config-router)#exit 
Router(config)#exit 
 
Router 2 : 

Router>en 
Router#config t 
Router(config)#int fa0/0 
Router(config-if)#ip add 40.0.0.1 255.0.0.0 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/0 
Router(config-if)#ip add 30.0.0.2 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/1 
Router(config-if)#ip add 50.0.0.1 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#router rip 
Router(config-router)#network 40.0.0.0 
Router(config-router)#network 30.0.0.0 
Router(config-router)#network 50.0.0.0 
Router(config-router)#exit 
Router(config)#exit 
Router# 
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CONFIGURING PCs: 

PC0 Î Desktop Î IP Configuration 
IP Address : 10.0.0.1 
Subnet Mask : 255.0.0.0 
Default Gateway : 10.0.0.2 
 
PC1 Î Desktop Î IP Configuration 
IP Address : 40.0.0.2 
Subnet Mask : 255.0.0.0 
Default Gateway : 40.0.0.1 
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Flow Diagram :       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Router Table : 
 
 

OUTPUT:  

PC0: PC1: 
Default: 

PC>tracert 40.0.0.2 
Tracing route to 40.0.0.2 over a maximum 
of 30 hops:  
  1   31 ms     31 ms     31 ms     10.0.0.2 
  2   62 ms     62 ms     62 ms     50.0.0.1 
  3   66 ms     78 ms     94 ms     40.0.0.2 
Trace complete. 

Default: 

PC>tracert 10.0.0.1 
Tracing route to 10.0.0.1 over a maximum 
of 30 hops:  
  1   31 ms     32 ms     16 ms     40.0.0.1 
  2   63 ms     47 ms     63 ms     50.0.0.2 
  3   79 ms     93 ms     93 ms     10.0.0.1 
Trace complete. 
 

 
 
 
 
 
 
RESULT: 
 Thus the distance vector routing algorithm was implemented and the output was 
verified. 
 

Route 0 Route 2 Route 3 
Interface Ip add Interface Ip add Interface Ip add 

fa0 10.0.0.2 s0 20.0.0.2 fa0 40.0.0.1 
s0 20.0.0.1 s1 30.0.0.1 s0 30.0.0.2 
s1 50.0.0.2   s1 50.0.0.1 

Pc0 10.0.0.1   Pc1 40.0.0.2 

R2 R0 

s0/0 /0 
20.0.0.2 

s0/0 /1 
30.0.0.1 

s0/0 /1 
50.0.0.2 

s0/0 /1 
50.0.0.1 

fa0/0 
10.0.0.2 

40.0.0.2 10.0.0.1 
fa0/0 

40.0.0.1 

s0/0 /0 
30.0.0.2 s0/0 /0 

20.0.0.1 

Pc0 Pc1 

R1 
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1. What is Routing algorithm?  
Routing is the process of selecting paths in a network along which to send network traffic. Routing is 
performed for many kinds of networks, including the telephone network (Circuit switching),electronic 
data networks (such as the Internet), and transportation networks.  
 
2.What is Distance vector routing algorithm?  
A distance-vector routing protocol is one of the two major classes of routing protocols, the other major 
class being the link-state protocol. A distance-vector routing protocol requires that a router informs its 
neighbors of topology changes periodically. Compared to link-state protocols, which require a router to 
inform all the nodes in a network of topology changes, distance-vector routing protocols have less 
computational complexity and message overhead.  
 
3.Define parity bit.  
The simplest form of error detection is to append a single bit called a parity bit to a string of data.  
 
4.Define hamming distance.  
The number of bits positions in which two codeword differ is called the hamming distance.  
 
5.What is meant by codeword & block length?  
Codeword is the encoded block of ‘n’ bits. It contains message bits and redundant bits.  
Block length: the number of bits ‘n’ after coding is called the block length of the code 
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9. LINK STATE ROUTING 
 
AIM: 
 To implement link state routing algorithm. 
 
APPARATUS REQUIRED: 

* Pentium 4 PC – 2 
* Cisco Packet Tracer software  

 
PRINCIPLE: 

Link state routing works on the following principle. 
* Discover the neighbour and keep their network address. 
* Measure the delay or cost to each of its neighbour. 
* Construct a packet telling all it has just learned. 
* Send the packet to all router. 
* Compute the shortest path to every router. 

 
PROCEDURE: 

* Open the Cisco Packet Tracer software. 
* Add the router and PCs according to our design. 
* Configure all the routers and PCs. 
* Trace the destination in PC’s command prompt. 
* Verify the output. 

 
CONFIGURING ROUTES: 

Router 0: Î CLI 

Router>en 
Router#config t 
Router(config)#int fa0/0 
Router(config-if)#ip add 10.0.0.2 255.0.0.0 
Router(config-if)#no shut  
Router(config-if)#exit 
Router(config)#int s0/0/0 
Router(config-if)#ip add 20.0.0.1 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/1 
Router(config-if)#ip add 50.0.0.2 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 

Router(config-if)#router ospf 100 
Router(config-router)#network 10.0.0.0 0.255.255.255 area 0 
Router(config-router)#network 20.0.0.0 0.255.255.255 area 0 
Router(config-router)#network 50.0.0.0 0.255.255.255 area 0 
Router(config-router)#exit 
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Router(config)# 
Router# 
 
Router 1: Î CLI 

Router>en 
Router#config t 
Router(config)#int s0/0/0 
Router(config-if)#ip add 20.0.0.2 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/1 
Router(config-if)#ip add 30.0.0.1 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 

Router(config)#router ospf 100 
Router(config-router)#network 20.0.0.0 0.255.255.255 area 0 
Router(config-router)#network 30.0.0.0 0.255.255.255 area 0 
Router(config-router)#exit 
Router(config)#exit 
Router# 
 

Router 2: Î CLI 

Router>en 
Router#config t 
Router(config)#int fa0/0 
Router(config-if)#ip add 40.0.0.1 255.0.0.0 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/0 
Router(config-if)#ip add 30.0.0.2 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 
Router(config-if)#exit 
Router(config)#int s0/0/1 
Router(config-if)#ip add 50.0.0.1 255.0.0.0 
Router(config-if)#clock rate 64000 
Router(config-if)#no shut 

Router(config-router)#router ospf 100 
Router(config-router)#network 40.0.0.0 0.255.255.255 area 0  
Router(config-router)#network 30.0.0.0 0.255.255.255 area 0 
Router(config-router)#network 50.0.0.0 0.255.255.255 area 0 
Router(config-router)#exit 
Router(config)#exit 
Router# 
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CONFIGURING PCs: 

PC0 Î Desktop Î IP Configuration 
IP Address : 10.0.0.1 
Subnet Mask : 255.0.0.0 
Default Gateway : 10.0.0.2 
 
PC1 Î Desktop Î IP Configuration 
IP Address : 40.0.0.2 
Subnet Mask : 255.0.0.0 
Default Gateway : 40.0.0.1 
 
 
TO CHANGE COST: 
(cost to be changed in both terminal of the path) 

Router 0 Î CLI (at 50.0.0.2 terminal) 
Router>en 
Router#config t 
Router(config)#int s0/0/01 (Respective terminal number) 
Router(config-if)#ip ospf cost 200  (user define cost) 
Router(config-if)#exit 
Router(config)# 
Router# 
 
Router 2 Î CLI (at 50.0.0.1 terminal)  
Router>en 
Router#config t 
Router(config)#int s0/0/1 
Router(config-if)#ip ospf cost 200 
Router(config-if)#exit 
Router(config)#^ 
Router# 
 
Abbreviation 
Ospf = Open Shortest Path First 
RIP: Routing Information Protocol 
 
 

 

To check cost Assignment in Router : s hip ospf  int -> cost 

To check the Assigned protocol : sh ip protocol
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 Flow Diagram :       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Router Table : 

 
 

 

 

 

 

OUTPUT: 

PC0: PC1: 
Default: 

PC>tracert 40.0.0.2 
Tracing route to 40.0.0.2 over a maximum 
of 30 hops:  
  1   31 ms     31 ms     31 ms     10.0.0.2 
  2   62 ms     62 ms     62 ms     50.0.0.1 
  3   66 ms     78 ms     94 ms     40.0.0.2 
Trace complete. 

Default: 

PC>tracert 10.0.0.1 
Tracing route to 10.0.0.1 over a maximum 
of 30 hops:  
  1   31 ms     32 ms     16 ms     40.0.0.1 
  2   63 ms     47 ms     63 ms     50.0.0.2 
  3   79 ms     93 ms     93 ms     10.0.0.1 
Trace complete. 
 

When path2 cost changed to 200: 

PC>tracert 40.0.0.2 
Tracing route to 40.0.0.2 over a maximum 
of 30 hops:  
  1   47 ms     31 ms     31 ms     10.0.0.2 
  2   62 ms     62 ms     62 ms     20.0.0.2 
  3   94 ms     93 ms     93 ms     30.0.0.2 
  4   125 ms    125 ms    125 ms    40.0.0.2 
Trace complete. 

When path2 cost changed to 200: 

PC>tracert 10.0.0.1 
Tracing route to 10.0.0.1 over a maximum 
of 30 hops:  
  1   17 ms     31 ms     31 ms     40.0.0.1 
  2   63 ms     63 ms     63 ms     30.0.0.1 
  3   66 ms     94 ms     78 ms     20.0.0.1 
  4   125 ms    112 ms    125 ms    10.0.0.1 
Trace complete. 

 

Route 0 Route 2 Route 3 
Interface Ip add Interface Ip add Interface Ip add 

fa0 10.0.0.2 s0 20.0.0.2 fa0 40.0.0.1 
s0 20.0.0.1 s1 30.0.0.1 s0 30.0.0.2 
s1 50.0.0.2   s1 50.0.0.1 

Pc0 10.0.0.1   Pc1 40.0.0.2 

R2 R0 

s0/0 /0 
20.0.0.2 

s0/0 /1 
30.0.0.1 

s0/0 /1 
50.0.0.2 

s0/0 /1 
50.0.0.1 

fa0/0 
10.0.0.2 

40.0.0.2 10.0.0.1 
fa0/0 

40.0.0.1 

s0/0 /0 
30.0.0.2 s0/0 /0 

20.0.0.1 
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R1 
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RESULT: 

 Thus the link state algorithm was implemented and the output was verified. 
 
1. What is link state algorithm?  
The basic concept of link-state routing is that every node constructs a map of the connectivity to the 
network, in the form of a graph, showing which nodes are connected to which other nodes. Each node 
then independently calculates the next best logical path from it to every possible destination in the 
network. The collection of best paths will then form the node's routing table.  
 
2. List out the services provided by the network layer.  
The network layer is responsible for the source-to-destination delivery of a packet possibly across 
multiple networks specific responsibility of a network layer includes the following.  
a. logical addressing b.Routing.  
 
3. What is a virtual circuit?  
A logical circuit made between the sending and receiving computer. The connection is made after both 
computers do handshaking. after the connection; all packets follow the same route and arrive in 
sequence.  
 
4. What are datagrams?  
In datagram approach, each packet is treated independently from all others. Even when one packet 
represents just a place of a multipacket transmission, the networks treat if as though it existed alone. 
Packets in this technology are referred to as datagrams. 
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PC TO PC SERIAL COMMUNICATION USING RS232C 
AIM 
 To perform the pc to pc communication in serial communication using RS232C 

 

 

APPARATUS REQUIRED 
 1. Pentium PC - 2 

 2. RS232C female pin in both end with 3 connection line 

 3. C software 

 

ALGORITHM: 
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FLOW CHART: 

 
 

PROGRAM - SERIAL COMMUNICATION (SERVER & CLIENT)                    
#include <conio.h> 
#define COM1 0 
main (void) 
{ 
 int in, out, status; 
 cprintf("Data sent to you : "); 
 while(1) 
 { 
  status = bioscom(3,0,COM1); 
  if(status) 
   if((in = bioscom(2,0,COM1) & 0x7F) !=0) 
   putch(in); 
   if(kbhit()) 
   { 
    if((out=getch())==27) 
    break; 
    bioscom(1, out, COM1); 
 }                } 
 
RESULT: 

Start  

If data ready  

If data received 

Display Data  

Wait to get or send data 

 If letter typed 

If ‘Esc’ 

Send Data  

Stop NO 
YES 

YES 

NO 

NO 

YES 

YES 

NO 
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 Thus the pc to pc communication in serial communication using RS232 is performed.  

1.What is wireless LAN protocol?  
IEEE 802.11 is a set of standards for implementing wireless local area network (WLAN) computer 
communication in the 2.4, 3.6 and 5 GHz frequency bands. They are created and maintained by 
theIEEE LAN/MAN Standards Committee (IEEE 802). The base version of the standard IEEE 802.11-
2007 has had subsequent amendments. These standards provide the basis for wireless network products 
using the Wi-Fi brand name.  
2.What is meant by Collaborative processing?  
Both multiple computer and multiple users may interact on a task.  
3.What are the factors that depends on the performance of a network criteria?  
Performance of a network depends on a number of factors,  
a. Number of users b.Type of transmission medium  
b. Capabilities of the connected hardware d.Efficiency of software  
4. Write the application which we are used in data communication?  
i. Marketing &Sales ii. Financial services  
iii.Cellular telephone ivCable television  
5.Define protocol.  
Protocol is a set of rules that govern data communication. 
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