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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 
 

Vision 
 

To promote innovation-centric education and perform research in Computer Science and 

Engineering in pace with industrial development. 

Mission 
 

M1: To provide a learning environment that helps students to enhance problem solving skills 

at par with global standards. 

M2: To establish Industry-Institute Interaction to make students ready for the industrial 

environment. 

M3: To provide exposure to students to the latest tools and technologies in the area of computer 

hardware and software. 

M4: To promote research based projects/activities in the emerging areas. 

M5: To foster the science of creativity and educating ownership for sustainable & scalable 

ventures. 

M6: To pass on the requisite moral characteristics and infuse discipline amongst the students 

to make them attain consistent elevation in their professional life. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 
 

PEO1: To equip the students with skills and latest updated so that they can work and contribute 

to the continuously changing landscape of IT Industry. 

PEO2: To provide research oriented education with knowledge of state-of-art analytical and 

experimental tools to enable students to pursue higher studies in institutions of repute in India 

and abroad 

PEO3: To inculcate culture of professionalism, ethical conduct, team work with good 

communication skills to enable the students to be successful in their career and enable them to 

launch start-ups in their chosen field. 

 

 

PROGRAMME SPECIFIC OUTCOME (PSOs) 
 

PSO1: Students will have the ability to apply software engineering principles to design, build, 

test, and deliver solutions for Software Industry 

PSO2: The students will be able to use programming, database, networking and web 

development concepts for developing solutions for real-life problems. 

 

   

 

 

 

 

 

 

 

 

 

 

 



 
 

Program Outcomes 
 

Engineering Graduates will be able to: 
 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis 

of the information to provide valid conclusions.  

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modelling to complex engineering 

activities with an understanding of the limitations.  

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant 

to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development.  

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice.  

9. Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings.  

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions.  

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments.  

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage 

in independent and life-long learning in the broadest context of technological change.  



 
 

GENERAL LABORATORY INSTRUCTIONS 

1. Students are advised to come to the laboratory at least 5 minutes before (to the 

starting time), those who come after 5 minutes will not be allowed into the lab. 

2. Plan your task properly much before to the commencement, come prepared to 

the lab with the synopsis / program / experiment details. 

3. Student should enter into the laboratory with: 

 Laboratory observation notes with all the details (Problem statement, Aim, 

Algorithm, Procedure, Program, Expected Output, etc.,) filled in for the lab 

session. 

 Laboratory Record updated up to the last session experiments and other 

utensils (if any) needed in the lab. 

 Proper Dress code and Identity card. 

4. Sign in the laboratory login register, write the TIME-IN, and occupy the 

computer system allotted to you by the faculty. 

5. Execute your task in the laboratory, and record the results / output in the lab 

observation note book, and get certified by the concerned faculty. 

6. All the students should be polite and cooperative with the laboratory staff, must 

maintain the discipline and decency in the laboratory. 

7. Computer labs are established with sophisticated and high end branded systems, 

which should be utilized properly. 

8. Students / Faculty must keep their mobile phones in SWITCHED OFF mode 

during the lab sessions. Misuse of the equipment, misbehaviors with the staff 

and systems etc., will attract severe punishment. 

9. Students must take the permission of the faculty in case of any urgency to go 

out; if anybody found loitering outside the lab / class without permission during 

working hours will be treated seriously and punished appropriately. 

10. Students should LOG OFF/ SHUT DOWN the computer system before he/she 

leaves the lab after completing the task (experiment) in all aspects. He/she must 

ensure the system / seat is kept properly. 

 

 

 

 

 

 

 

 

 

 



 
 

Sub Code BCSP 502 

Sub Name Computer Networks Lab 

 

COURSE OUTCOMES 
Bloom’s 

Level 

CO1 
Understand the basic concept of Application Layer Protocol including Client 

Server Model. 
BL2 

CO2 Implement error correction and correction codes. BL3 

CO3 Implement various encryption techniques. BL3 

CO4 Implement the socket programming for client server architecture. BL3 

CO5 Compare the performance of different transport layer protocols. 

BL4 

 

 

 

 

CO-PO Matrix 

Course

Outcome 

 
PO1 

 
PO2 

 
PO3 

 
PO4 

 
PO5 

 
PO6 

 
PO7 

 
PO8 

 
PO9 

 
PO10 

 
PO11 

 
PO12 

CO1  2         
 

 

CO2 2 2    
    

   

CO3 2 2  1   
    

  

CO4   3    
     

 

CO5  2  2   
   

   

Avg 2 2 3 1.5   
   

   

 

Cos PSO1 PSO2 

CO1  2 

CO2  1 

CO3  1 

CO4  2 

CO5  2 

Avg  1.6 
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List of Programs (as per UTU):  

1. Implementation of Stop and Wait Protocol and Sliding Window Protocol. 

2. Study of Socket Programming and Client – Server model 

3. Implement CRC & hamming code algorithm 

4. Write a code simulating PING and TRACEROUTE commands 

5. Write a code simulating ARP /RARP protocols. 

6. Create a socket for HTTP for web page upload and download. 

7. Write a program to implement RPC (Remote Procedure Call) 

8. Implementation of Subnetting. 

9. Applications using TCP Sockets like a. Echo client and echo server b. Chat c. File Transfer 

 



 
 

LIST OF PROGRAMS 

 

Subject:  Computer Networks Lab                              Code: KCS-351 

 
SNo Name of Experiment CO Mapping 

1 Implementation of Stop and Wait Protocol and Sliding Window Protocol. CO2 

2 Study of Socket Programming and Client – Server model CO4 

3 Implement CRC & hamming code algorithm CO2 

4 Write a code simulating PING and TRACEROUTE commands CO1 

5 Write a code simulating ARP /RARP protocols. CO1 

6 Create a socket for HTTP for web page upload and download. CO4 

7 Implementation of Subnetting. CO4 

8 Applications using TCP Sockets like a. Echo client and echo server b. Chat 

c. File Transfer 
CO1 

9 Applications using TCP and UDP Sockets like a. DNS b. SNMP c. File 

Transfer 
CO1 

10 Perform a case study about the different routing algorithms to select the 

network path with its optimum and economical during data transfer. a. Link 

State routing b. Flooding c. Distance vector 

CO3 

11 To learn handling and configuration of networking hardware like RJ-45 

connector, CAT-6 cable, crimping tool, etc. 

CO3 

12 Configuration of router, hub, switch etc. (using real devices or simulators) CO3 

13 Running and using services/commands like ping, traceroute, nslookup, arp, 

telnet, ftp, etc. 

CO1 

14 Packet tracer: Configuration of DHCP, DNS, HTTP, FTP,  CO1 

15 Packet tracer: configuration of wired LAN/wireless LAN with static 

IP/DHCP 

CO3 

16 Packet tracer: configuration subnetting CO4 

17 Network packet analysis using tools like Wireshark, tcpdump, etc. CO4 

18 Socket programming using UDP and TCP (e.g., simple DNS, data & time 

client/server, echo client/server, iterative & concurrent servers) 

CO5 

19 Demonstration of file sharing and Printer sharing CO5 

20 Detailed study of Network and Internet Settings on PC. CO5 

21 Implement RSA/DES Algorithm CO3 

22 Implement LZW Compression Algorithm CO3 

 
 

 

 

 

 



 
 

Experiment No. 1 

 

Title: Implementation of Stop and Wait Protocol and Sliding Window Protocol. 

To write a java /C /C++ program to perform stop & wait and sliding window 

protocols. 

 

CONCEPT 

1. Stop-and-Wait Protocol means that the sender sends one frame, stops until it receives 

confirmation from the receiver (okay to go ahead), and then sends the next frame. 

2. If data frames arrive at the receiver site faster than they can be processed, the frames 

must be stored until their use. 

3. Normally, the receiver does not have enough storage space, especially if it is receiving 

data from many sources. This may result in either the discarding of frames or denial of 

service. 

4. To prevent the receiver from becoming over-whelmed with frames, we need to tell these 

nd to slow down. 

5. A sliding window protocol is a feature of packet-based data transmission protocols 

.conceptually, each portion of the transmission is assigned a unique consecutive sequence 

number, and the receiver uses the numbers to place received packets in the correct order. 

6. Sliding window protocol allows an unlimited number of packets to be communicated 

using fixed-size sequence numbers. 

7. The term "window" on transmitter side represents the logical boundary of the total 

number of packets yet to be acknowledged by the receiver. 

 

ALGORITHM FOR STOP AND WAIT: 

1. Start the program. 

2. Create the socket by specifying the address and establishes the connection 

3. Send and receive information. 

4. The sender sends one frame, stops until it receives confirmation from the receiver and 

then sends the next frame. 

5.Stop the program. 

 

ALGORITHM FOR SLIDING WINDOW: 

1. Start the program. 

2. Get the frame size from the user 

3. To create the frame based on the user request. 

4. To send frames to server from the client side. 

5. If your frames reach the server it will send ACK signal to client otherwise it will send 

NACK signal to client. 

6. Stop the program 

 

Program in C: 

 

STOP AND WAIT: 

#include<stdio.h> 

#include<bios.h> 

#include<conio.h> 

https://text-to-search.com/s/?q=order


 
 

void main() 

{ 

int ch,status,i=0,true=1; 

char msg[100],ack,rec; 

clrscr(); 

bioscom(0,SETTINGS,COM1); 

printf("\n 1.Transmit\n 2.Receive"); 

printf("\n\n Enter the operation code : "); 

scanf("%d",&ch); 

switch(ch) 

{ 

case 1 : printf("\n Enter the Message \n "); 

scanf("%s",&msg); 

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

{ 

bioscom(1,msg[i],COM1); 

printf("\n%c",msg[i]); 

do 

{ 

while(1) 

{ 

status=bioscom(3,0,COM1); 

if(status & DTR) 

{ 

ack=bioscom(2,0,COM1) & 0x7F; 



 
 

if(ack=='0') 

{ 

bioscom(1,msg[i],COM1); 

printf("\n%c - retransmitted ",msg[i]); 

} 

break; 

} 

} 

}while(ack!='1'); 

i++; 

} 

break; 

case 2 : printf("\n Receiver \t Press Escape to quit\n\n"); 

do 

{ 

status=bioscom(3,0,COM1); 

if(status & DTR) 

{ 

rec=bioscom(2,0,COM1); 

printf("\n%c -- Enter ACK(1 for +ve, 0 for -ve) :",rec); 

ack=getche(); 

bioscom(1,ack,COM1); 

} 

if(kbhit()) 

if(getch()=='\x1b') 



 
 

true=0; 

}while(true); 

break; 

default : printf("\n Invalid Selection"); 

} 

} 

 

 

    SLIDING WINDOW: 

#include<stdio.h> 

  

int main() 

{ 

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

  

    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]); 

    } 

  if(f%w!=0) 

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

return 0  



 
 

 

Experiment No. 2 

 

Title: Study of Socket Programming and Client – Server model 
 

Program in C: 

 

Server.c 
#include <netinet/in.h> 

#include <stdio.h> 

#include <stdlib.h> 

#include <string.h> 

#include <sys/socket.h> 

#include <unistd.h> 

#define PORT 8080 

int main(int argc, char const* argv[]) 

{ 

    int server_fd, new_socket, valread; 

    struct sockaddr_in address; 

    int opt = 1; 

    int addrlen = sizeof(address); 

    char buffer[1024] = { 0 }; 

    char* hello = "Hello from server"; 

   

    // Creating socket file descriptor 

    if ((server_fd = socket(AF_INET, SOCK_STREAM, 0)) 

        == 0) { 

        perror("socket failed"); 

        exit(EXIT_FAILURE); 

    } 

   

    // Forcefully attaching socket to the port 8080 

    if (setsockopt(server_fd, SOL_SOCKET, 

                   SO_REUSEADDR | SO_REUSEPORT, &opt, 

                   sizeof(opt))) { 

        perror("setsockopt"); 

        exit(EXIT_FAILURE); 

    } 

    address.sin_family = AF_INET; 

    address.sin_addr.s_addr = INADDR_ANY; 

    address.sin_port = htons(PORT); 

   

    // Forcefully attaching socket to the port 8080 

    if (bind(server_fd, (struct sockaddr*)&address, 

             sizeof(address)) 

        < 0) { 

        perror("bind failed"); 

        exit(EXIT_FAILURE); 

    } 

    if (listen(server_fd, 3) < 0) { 



 
 

        perror("listen"); 

        exit(EXIT_FAILURE); 

    } 

    if ((new_socket 

         = accept(server_fd, (struct sockaddr*)&address, 

                  (socklen_t*)&addrlen)) 

        < 0) { 

        perror("accept"); 

        exit(EXIT_FAILURE); 

    } 

    valread = read(new_socket, buffer, 1024); 

    printf("%s\n", buffer); 

    send(new_socket, hello, strlen(hello), 0); 

    printf("Hello message sent\n"); 

     

  // closing the connected socket 

    close(new_socket); 

  // closing the listening socket 

    shutdown(server_fd, SHUT_RDWR); 

    return 0; 

} 

 

client.c 

 

#include <arpa/inet.h> 

#include <stdio.h> 

#include <string.h> 

#include <sys/socket.h> 

#include <unistd.h> 

#define PORT 8080 

int main(int argc, char const* argv[]) 

{ 

    int sock = 0, valread, client_fd; 

    struct sockaddr_in serv_addr; 



 
 

    char* hello = "Hello from client"; 

    char buffer[1024] = { 0 }; 

    if ((sock = socket(AF_INET, SOCK_STREAM, 0)) < 0) { 

        printf("\n Socket creation error \n"); 

        return -1; 

    } 

    serv_addr.sin_family = AF_INET; 

    serv_addr.sin_port = htons(PORT); 

    if (inet_pton(AF_INET, "127.0.0.1", &serv_addr.sin_addr) 

        <= 0) { 

        printf( 

            "\nInvalid address/ Address not supported \n"); 

        return -1; 

    } 

   

    if ((client_fd 

         = connect(sock, (struct sockaddr*)&serv_addr, 

                   sizeof(serv_addr))) 

        < 0) { 

        printf("\nConnection Failed \n"); 



 
 

        return -1; 

    } 

    send(sock, hello, strlen(hello), 0); 

    printf("Hello message sent\n"); 

    valread = read(sock, buffer, 1024); 

    printf("%s\n", buffer); 

   

    // closing the connected socket 

    close(client_fd); 

    return 0; 

} 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

Experiment No. 3 

 

Title: Implement CRC & hamming code algorithm 
 

Hamming code 
Approach: The idea is to first find the number of redundant bits which can be found by 

initializing r with 1 and then incrementing it by 1 each time while 2r is smaller than (m + r 

+ 1) where m is the number of bits in the input message. Follow the below steps to solve the 

problem: 

 Initialize r by 1 and increment it by 1 until 2r is smaller than m+r+1. 

 Initialize a vector hammingCode of size r + m which will be the length of the output 

message. 

 Initialize all the positions of redundant bits with -1 by traversing from i = 0 to r – 1 and 

setting hammingCode [2i – 1] = -1. Then place the input message bits in all the 

positions where hammingCode[j] is not -1 in order where 0 <= j < (r + m). 

 Initialize a variable one_count with 0 to store the number of ones and then traverse 

from i = 0 to (r + m – 1). 

 If the current bit i.e., hammingCode[i] is not -1 then find the message bit containing set 

bit at log2(i+1)th position by traversing from j = i+2 to r+m by 

incrementing one_count by 1 if (j & (1<<x)) is not 0 and hammingCode[j – 1] is 1. 

 If for index i, one_count is even, set hammingCode[i] = 0 otherwise 

set hammingCode[i] = 1. 

 After traversing, print the hammingCode[] vector as the output message. 

 

CRC 
Cyclic Redundancy Check (CRC) A cycle redundancy check (CRC) in C programming is 

an error detecting commonly used in storage devices, etc. Block of data is entered and is 

checked and it is based on if the remainder is 0 or not and if it not found to be zero then an 

error is detected in the code. 

 

Program in C: 

 

Hamming code 
 

#include <math.h> 

#include <stdio.h> 

  

// Store input bits 

int input[32]; 

  

// Store hamming code 

int code[32]; 

  

int ham_calc(int, int); 

void solve(int input[], int); 

  

// Function to calculate bit for 

// ith position 

https://text-to-search.com/s/?q=order
https://text-to-search.com/s/?q=store
https://text-to-search.com/s/?q=Check
https://text-to-search.com/s/?q=check
https://text-to-search.com/s/?q=math
https://text-to-search.com/s/?q=Store
https://text-to-search.com/s/?q=Store


 
 

int ham_calc(int position, int c_l) 

{ 

    int count = 0, i, j; 

    i = position - 1; 

  

    // Traverse to store Hamming Code 

    while (i < c_l) { 

  

        for (j = i; j < i + position; j++) { 

  

            // If current boit is 1 

            if (code[j] == 1) 

                count++; 

        } 

  

        // Update i 

        i = i + 2 * position; 

    } 

  

    if (count % 2 == 0) 

        return 0; 

    else 

        return 1; 

} 

  

// Function to calculate hamming code 

void solve(int input[], int n) 

{ 

    int i, p_n = 0, c_l, j, k; 

    i = 0; 

  

    // Find msg bits having set bit 

    // at x'th position of number 

    while (n > (int)pow(2, i) - (i + 1)) { 

        p_n++; 

        i++; 

    } 

  

    c_l = p_n + n; 

  

    j = k = 0; 

  

    // Traverse the msgBits 

    for (i = 0; i < c_l; i++) { 

  

        // Update the code 

        if (i == ((int)pow(2, k) - 1)) { 

            code[i] = 0; 

            k++; 

        } 

https://text-to-search.com/s/?q=store


 
 

  

        // Update the code[i] to the 

        // input character at index j 

        else { 

            code[i] = input[j]; 

            j++; 

        } 

    } 

  

    // Traverse and update the 

    // hamming code 

    for (i = 0; i < p_n; i++) { 

  

        // Find current position 

        int position = (int)pow(2, i); 

  

        // Find value at current position 

        int value = ham_calc(position, c_l); 

  

        // Update the code 

        code[position - 1] = value; 

    } 

  

    // Print the Hamming Code 

    printf("\nThe generated Code Word is: "); 

    for (i = 0; i < c_l; i++) { 

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

    } 

} 

  

// Driver Code 

void main() 

{ 

    // Given input message Bit 

    input[0] = 0; 

    input[1] = 1; 

    input[2] = 1; 

    input[3] = 1; 

  

    int N = 4; 

  

    // Function Call 

    solve(input, N); 

} 

 

CRC 

 

#include <stdio.h> 

 #include <conio.h> 



 
 

 #include <string.h> 

 void main() { 

 int i,j,keylen,msglen; 

 char input[100], key[30],temp[30],quot[100],rem[30],key1[30]; 

 clrscr(); 

 printf("Enter Data: "); 

 gets(input); 

 printf("Enter Key: "); 

 gets(key); 

 keylen=strlen(key); 

 msglen=strlen(input); 

 strcpy(key1,key); 

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

   { 

 input[msglen+i]='0'; 

 } 

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

  temp[i]=input[i]; 

 for (i=0;i<msglen;i++) { 

  quot[i]=temp[0]; 

  if(quot[i]=='0') 

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

   key[j]='0'; 

         else 

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



 
 

   key[j]=key1[j]; 

  for (j=keylen-1;j>0;j--) 

        { 

   if(temp[j]==key[j]) 

    rem[j-1]='0';  

              else 

    rem[j-1]='1'; 

  } 

  rem[keylen-1]=input[i+keylen]; 

  strcpy(temp,rem); 

 } 

 strcpy(rem,temp); 

 printf("\nQuotient is "); 

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

  printf("%c",quot[i]); 

 printf("\nRemainder is "); 

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

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

 printf("\nFinal data is: "); 

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

  printf("%c",input[i]); 

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

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

 getch(); 

} 



 
 

Experiment No. 4 

 

Title: Write a code simulating PING and TRACEROUTE commands 
 

PING 
Working Mechanism The Internet Ping program works much like a sonar echo-location, sending a 

small packet of information containing an ICMP ECHO_REQUEST to a specified computer, which 

then sends an ECHO_REPLY packet in return. The packet has a TTL (time-to-live) value determining 

max number of router hops. If the packet does not reach, then the sender is noted back with the error. 

Errors are of following types: 

 TTL Expired in Transit 

 Destination Host Unreachable 

 Request Timed Out i.e. no reply 

 Unknown Host 

 

 Implementation The steps followed by a simple ping program are: 

 

1. Take a hostname as input 

2. Do a DNS lookup 

 

TRACEROUTE 
By default, traceroute sends three packets of data to test each 'hop' (when a packet is passed between 

routers it is called a 'hop'). 

It will first send 3 packets to an unreachable port on the target host, each with a Time-To-Live (TTL) 

value of 1. This means that as soon as it hits the first router in the path (within your network), it will 

timeout. The first router will respond with an ICMP Time Exceeded Message (TEM), as the datagram 

has expired.Then another 3 datagrams are sent, with the TTL set to 2, causing the second router (your 

ISP) in the path to respond with an ICMP TEM. 

This continues until the datagrams eventually have a TTL long enough to reach the destination. When 

it does, as the messages are being sent to an invalid port, an ICMP port unreachable message is returned, 

signaling that the traceroute is finished.In this case, an error message is actually expected behavior, not 

a sign that something has gone wrong. 

The most important part of a traceroute is usually the round trip times. Ideally you're looking for 

consistent times over the course of the trace.If you see times suddenly increase (elevated latency) on a 

specific hop, and continue to increase as the trace approaches the target, this may indicate a problem 

starting with the sudden increase. 

However, if there is elevated latency in the middle, but it remains consistent toward the end, or if the 

elevated latency decreases toward the end, that doesn't necessarily indicate a problem.If you see high 

latency at the beginning of the trace, it may indicate a problem with your local network. You should 

work with your local admin (or yourself, if you are your own local admin) to fix it. By default, Windows 

uses ICMP to transmit the data while Linux uses UDP. 

 
 

 

 

Program in C: 

PING  



 
 

 
#include <stdio.h> 

#include <sys/types.h> 

#include <sys/socket.h> 

#include <netinet/in.h> 

#include <arpa/inet.h> 

#include <netdb.h> 

#include <unistd.h> 

#include <string.h> 

#include <stdlib.h> 

#include <netinet/ip_icmp.h> 

#include <time.h> 

#include <fcntl.h> 

#include <signal.h> 

#include <time.h> 

 

// Define the Packet Constants 

// ping packet size 

#define PING_PKT_S 64 

 

// Automatic port number 

#define PORT_NO 0 

 

// Automatic port number 

#define PING_SLEEP_RATE 1000000 x 

 

// Gives the timeout delay for receiving packets 

// in seconds 

#define RECV_TIMEOUT 1 

 

// Define the Ping Loop 

int pingloop=1; 

 

 

// ping packet structure 

struct ping_pkt 

{ 

 struct icmphdr hdr; 

 char msg[PING_PKT_S-sizeof(struct icmphdr)]; 

}; 

 

// Calculating the Check Sum 

unsigned short checksum(void *b, int len) 

{ unsigned short *buf = b; 

 unsigned int sum=0; 

 unsigned short result; 

 

 for ( sum = 0; len > 1; len -= 2 ) 

  sum += *buf++; 

 if ( len == 1 ) 

  sum += *(unsigned char*)buf; 

 sum = (sum >> 16) + (sum & 0xFFFF); 

 sum += (sum >> 16); 

 result = ~sum; 

 return result; 



 
 

} 

 

 

// Interrupt handler 

void intHandler(int dummy) 

{ 

 pingloop=0; 

} 

 

// Performs a DNS lookup 

char *dns_lookup(char *addr_host, struct sockaddr_in *addr_con) 

{ 

 printf("\nResolving DNS..\n"); 

 struct hostent *host_entity; 

 char *ip=(char*)malloc(NI_MAXHOST*sizeof(char)); 

 int i; 

 

 if ((host_entity = gethostbyname(addr_host)) == NULL) 

 { 

  // No ip found for hostname 

  return NULL; 

 } 

  

 //filling up address structure 

 strcpy(ip, inet_ntoa(*(struct in_addr *) 

      host_entity->h_addr)); 

 

 (*addr_con).sin_family = host_entity->h_addrtype; 

 (*addr_con).sin_port = htons (PORT_NO); 

 (*addr_con).sin_addr.s_addr = *(long*)host_entity->h_addr; 

 

 return ip; 

  

} 

 

// Resolves the reverse lookup of the hostname 

char* reverse_dns_lookup(char *ip_addr) 

{ 

 struct sockaddr_in temp_addr; 

 socklen_t len; 

 char buf[NI_MAXHOST], *ret_buf; 

 

 temp_addr.sin_family = AF_INET; 

 temp_addr.sin_addr.s_addr = inet_addr(ip_addr); 

 len = sizeof(struct sockaddr_in); 

 

 if (getnameinfo((struct sockaddr *) &temp_addr, len, buf, 

     sizeof(buf), NULL, 0, NI_NAMEREQD)) 

 { 

  printf("Could not resolve reverse lookup of hostname\n"); 

  return NULL; 

 } 

 ret_buf = (char*)malloc((strlen(buf) +1)*sizeof(char) ); 

 strcpy(ret_buf, buf); 

 return ret_buf; 



 
 

} 

 

// make a ping request 

void send_ping(int ping_sockfd, struct sockaddr_in *ping_addr, 

    char *ping_dom, char *ping_ip, char *rev_host) 

{ 

 int ttl_val=64, msg_count=0, i, addr_len, flag=1, 

   msg_received_count=0; 

  

 struct ping_pkt pckt; 

 struct sockaddr_in r_addr; 

 struct timespec time_start, time_end, tfs, tfe; 

 long double rtt_msec=0, total_msec=0; 

 struct timeval tv_out; 

 tv_out.tv_sec = RECV_TIMEOUT; 

 tv_out.tv_usec = 0; 

 

 clock_gettime(CLOCK_MONOTONIC, &tfs); 

 

  

 // set socket options at ip to TTL and value to 64, 

 // change to what you want by setting ttl_val 

 if (setsockopt(ping_sockfd, SOL_IP, IP_TTL, 

   &ttl_val, sizeof(ttl_val)) != 0) 

 { 

  printf("\nSetting socket options 

    to TTL failed!\n"); 

  return; 

 } 

 

 else 

 { 

  printf("\nSocket set to TTL..\n"); 

 } 

 

 // setting timeout of recv setting 

 setsockopt(ping_sockfd, SOL_SOCKET, SO_RCVTIMEO, 

    (const char*)&tv_out, sizeof tv_out); 

 

 // send icmp packet in an infinite loop 

 while(pingloop) 

 { 

  // flag is whether packet was sent or not 

  flag=1; 

  

  //filling packet 

  bzero(&pckt, sizeof(pckt)); 

   

  pckt.hdr.type = ICMP_ECHO; 

  pckt.hdr.un.echo.id = getpid(); 

   

  for ( i = 0; i < sizeof(pckt.msg)-1; i++ ) 

   pckt.msg[i] = i+'0'; 

   

  pckt.msg[i] = 0; 



 
 

  pckt.hdr.un.echo.sequence = msg_count++; 

  pckt.hdr.checksum = checksum(&pckt, sizeof(pckt)); 

 

 

  usleep(PING_SLEEP_RATE); 

 

  //send packet 

  clock_gettime(CLOCK_MONOTONIC, &time_start); 

  if ( sendto(ping_sockfd, &pckt, sizeof(pckt), 0, 

  (struct sockaddr*) ping_addr, 

   sizeof(*ping_addr)) <= 0) 

  { 

   printf("\nPacket Sending Failed!\n"); 

   flag=0; 

  } 

 

  //receive packet 

  addr_len=sizeof(r_addr); 

 

  if ( recvfrom(ping_sockfd, &pckt, sizeof(pckt), 0, 

   (struct sockaddr*)&r_addr, &addr_len) <= 0 

   && msg_count>1) 

  { 

   printf("\nPacket receive failed!\n"); 

  } 

 

  else 

  { 

   clock_gettime(CLOCK_MONOTONIC, &time_end); 

    

   double timeElapsed = ((double)(time_end.tv_nsec - 

        time_start.tv_nsec))/1000000.0 

   rtt_msec = (time_end.tv_sec- 

      time_start.tv_sec) * 1000.0 

      + timeElapsed; 

    

   // if packet was not sent, don't receive 

   if(flag) 

   { 

    if(!(pckt.hdr.type ==69 && pckt.hdr.code==0)) 

    { 

     printf("Error..Packet received with ICMP 

      type %d code %d\n", 

      pckt.hdr.type, pckt.hdr.code); 

    } 

    else 

    { 

     printf("%d bytes from %s (h: %s) 

      (%s) msg_seq=%d ttl=%d 

      rtt = %Lf ms.\n", 

      PING_PKT_S, ping_dom, rev_host, 

      ping_ip, msg_count, 

      ttl_val, rtt_msec); 

 

     msg_received_count++; 



 
 

    } 

   } 

  } 

 } 

 clock_gettime(CLOCK_MONOTONIC, &tfe); 

 double timeElapsed = ((double)(tfe.tv_nsec - 

      tfs.tv_nsec))/1000000.0; 

  

 total_msec = (tfe.tv_sec-tfs.tv_sec)*1000.0+ 

      timeElapsed 

      

 printf("\n===%s ping statistics===\n", ping_ip); 

 printf("\n%d packets sent, %d packets received, %f percent 

  packet loss. Total time: %Lf ms.\n\n", 

  msg_count, msg_received_count, 

  ((msg_count - msg_received_count)/msg_count) * 100.0, 

  total_msec); 

} 

 

// Driver Code 

int main(int argc, char *argv[]) 

{ 

 int sockfd; 

 char *ip_addr, *reverse_hostname; 

 struct sockaddr_in addr_con; 

 int addrlen = sizeof(addr_con); 

 char net_buf[NI_MAXHOST]; 

 

 if(argc!=2) 

 { 

  printf("\nFormat %s <address>\n", argv[0]); 

  return 0; 

 } 

 

 ip_addr = dns_lookup(argv[1], &addr_con); 

 if(ip_addr==NULL) 

 { 

  printf("\nDNS lookup failed! Could 

    not resolve hostname!\n"); 

  return 0; 

 } 

 

 reverse_hostname = reverse_dns_lookup(ip_addr); 

 printf("\nTrying to connect to '%s' IP: %s\n", 

         argv[1], ip_addr); 

 printf("\nReverse Lookup domain: %s", 

      reverse_hostname); 

 

 //socket() 

 sockfd = socket(AF_INET, SOCK_RAW, IPPROTO_ICMP); 

 if(sockfd<0) 

 { 

  printf("\nSocket file descriptor not received!!\n"); 

  return 0; 

 } 



 
 

 else 

  printf("\nSocket file descriptor %d received\n", sockfd); 

 

 signal(SIGINT, intHandler);//catching interrupt 

 

 //send pings continuously 

 send_ping(sockfd, &addr_con, reverse_hostname, 

 ip_addr, argv[1]); 

  

 return 0; 

} 

 

 

TRACEROUTE 

 
include "libsock" 

#include<netinet/ip.h> 

#include<netinet/ip_icmp.h> 

 

 

unsigned short 

csum (unsigned short *buf, int nwords) 

{ 

  unsigned long sum; 

  for (sum = 0; nwords > 0; nwords--) 

    sum += *buf++; 

  sum = (sum >> 16) + (sum & 0xffff); 

  sum += (sum >> 16); 

  return ~sum; 

} 

 

int 

main (int argc, char *argv[]) 

{ 

  if (argc != 2) 

    { 

      printf ("need destination for tracert\n"); 

      exit (0); 

    } 

  int sfd = socket (AF_INET, SOCK_RAW, IPPROTO_ICMP); 

  char buf[4096] = { 0 }; 

  struct ip *ip_hdr = (struct ip *) buf; 

  int hop = 0; 

 

  int one = 1; 

  const int *val = &one; 

  if (setsockopt (sfd, IPPROTO_IP, IP_HDRINCL, val, sizeof (one)) < 0) 

    printf ("Cannot set HDRINCL!\n"); 

 

  struct sockaddr_in addr; 

  addr.sin_port = htons (7); 

  addr.sin_family = AF_INET; 

  inet_pton (AF_INET, argv[1], &(addr.sin_addr)); 

 



 
 

 

  while (1) 

    { 

      ip_hdr->ip_hl = 5; 

      ip_hdr->ip_v = 4; 

      ip_hdr->ip_tos = 0; 

      ip_hdr->ip_len = 20 + 8; 

      ip_hdr->ip_id = 10000; 

      ip_hdr->ip_off = 0; 

      ip_hdr->ip_ttl = hop; 

      ip_hdr->ip_p = IPPROTO_ICMP; 

      inet_pton (AF_INET, "172.30.104.59", &(ip_hdr->ip_src)); 

      inet_pton (AF_INET, argv[1], &(ip_hdr->ip_dst)); 

      ip_hdr->ip_sum = csum ((unsigned short *) buf, 9); 

 

      struct icmphdr *icmphd = (struct icmphdr *) (buf + 20); 

      icmphd->type = ICMP_ECHO; 

      icmphd->code = 0; 

      icmphd->checksum = 0; 

      icmphd->un.echo.id = 0; 

      icmphd->un.echo.sequence = hop + 1; 

      icmphd->checksum = csum ((unsigned short *) (buf + 20), 4); 

      sendto (sfd, buf, 28, 0, SA & addr, sizeof addr); 

      char buff[4096] = { 0 }; 

      struct sockaddr_in addr2; 

      socklen_t len = sizeof (struct sockaddr_in); 

      recvfrom (sfd, buff, 28, 0, SA & addr2, &len); 

      struct icmphdr *icmphd2 = (struct icmphdr *) (buff + 20); 

      if (icmphd2->type != 0) 

    printf ("hop limit:%d Address:%s\n", hop, inet_ntoa (addr2.sin_addr)); 

      else 

    { 

      printf ("Reached destination:%s with hop limit:%d\n", 

          inet_ntoa (addr2.sin_addr), hop); 

      exit (0); 

    } 

 

      hop++; 

    } 

 

  return 0; 

}# 

 

 

 

 

 

 

 

 

 

Experiment No. 5 

 

Title: Write a code simulating ARP /RARP protocols. 



 
 

 

Algorithm: 

 

Step 1: Initialize the string of ip addresses 

Step 2: For every ip address, assign an ethernet address 

Step 3: To Perform ARP, enter the ip address 

Step 4: The equivalent ethernet address is displayedStep 

Step 5: If the ethernet address is not found, then 'not found' message is displayeS 

Step 6: To Perform RARP, enter the ethernet address 

Step 7: The equivalent ip address is displayed 

Step 8: If the ip address is not found, then 'not found' message is displayed 

Step 9: Provide option to perform both ARP and RARP 

Step 10:Choose Exit option to terminate the program 

 

 

Program in C: 
 

#include<stdio.h> 

#include<string.h> 

#include<conio.h> 

main() 

{ 

char ip[10][20]={"192.168.0.64","192.168.0.60","192.168.0.68","132.147.3.3"}; 

char 

et[10][20]={"00_A8_00_40_8E_FS","00_16_17_31_8e_22","00_16_17_31_8E_F7","00_

16_17_31_8E_08"}; 

char ipaddr[20],etaddr[20]; 

int i,op; 

int x=0,y=0; 

clrscr(); 

while(1) 

{ 

printf("\n\n 1.ARP 2.RARP 3.EXIT"); 

printf("\n enter the choice"); 

scanf("%d",&op); 

switch(op) 

{ 

case 1: 

printf("\n enter ip address"); 

scanf("%s",ipaddr); 

for(i=0;i<=20;i++) 

{ 

if(strcmp(ipaddr,ip[i])==0) 

{ 

printf("Ethernet address is%s",et[i]); 

x=1; 

} } 

if(x==0) 

printf("invalid ip address"); 

x=0; 



 
 

break; 

case 2: 

printf("enter ethernet address"); 

scanf("%s",etaddr); 

for(i=0;i<=20;i++) 

{ 

if(strcmp(etaddr,et[i])==0) 

{ 

printf("IP address is %s",ip[i]); 

y=1; 

} } 

if(y==0) 

printf("Invalid ethernet address"); 

y=0; 

break; 

case 3: 

exit(0); 

} } } 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experiment No. 6 

 

Title- Create a socket for HTTP for web page upload and download 



 
 

 

ALGORITHM 

1. Create a socket using socket() 

2. Call connect() on it. 

3. Send a GET /path/filename HTTP/1.0\r\n\r\n request using 

either send() or write() properly. 

4. Receive the response using either recv() or read() properly. 

5. Parse the response to find out if the request succeeded and what format the file data is 

being sent as. 

6. Receive the file data, if present, using either recv() or read(). 

7. Close the socket using close(). 

 

program in C: 

#include<stdio.h> 

#include<string.h>     

#include<sys/socket.h> 

#include<arpa/inet.h> 

 

// www.axmag.com/download/pdfurl-guide.pdf 

int main(int argc , char *argv[]) 

{ 

    int socket_desc; 

 

    char *message; 

    char server_reply[10000]; 

    char *filename = "file.pdf"; 

    int total_len = 0; 

    int file_len = 99352; 

 

    int len;  

 

    FILE *file = NULL; 

    struct sockaddr_in server; 

 

    //Create socket 

    socket_desc = socket(AF_INET , SOCK_STREAM , 0); 

    if (socket_desc == -1) 

    { 

        printf("Could not create socket"); 

    } 

 

    server.sin_addr.s_addr = inet_addr("198.11.181.184"); 

    server.sin_family = AF_INET; 

    server.sin_port = htons( 80 ); 

 

    //Connect to remote server 

    if (connect(socket_desc , (struct sockaddr *)&server , sizeof(server)) < 0) 

    { 

        puts("connect error"); 

        return 1; 



 
 

    } 

 

    puts("Connected\n"); 

 

    //Send request 

    message = "GET /download/pdfurl-guide.pdf HTTP/1.1\r\nHost: www.axmag.com\r\n\r\n 

Connection: keep-alive\r\n\r\n Keep-Alive: 300\r\n"; 

 

    if( send(socket_desc , message , strlen(message) , 0) < 0) 

    { 

        puts("Send failed"); 

        return 1; 

    } 

 

    puts("Data Send\n");  

 

    remove(filename); 

    file = fopen(filename, "ab"); 

 

    if(file == NULL){ 

        printf("File could not opened"); 

    }    

 

    while(1) 

    { 

        int received_len = recv(socket_desc, server_reply , sizeof server_reply , 0); 

 

        if( received_len < 0 ){ 

            puts("recv failed"); 

            break; 

        } 

 

        total_len += received_len; 

 

        //puts(server_reply);    

        fwrite(server_reply , received_len , 1, file); 

 

        printf("\nReceived byte size = %d\nTotal lenght = %d", received_len, total_len); 

 

        if( total_len >= file_len ){ 

            break; 

        }    

    } 

  puts("Reply received\n"); 

    fclose(file); 

 return 0; 

} 

 

 

 



 
 

Experiment No. 7 

Title: Implementation of Subnetting. 

 
Steps to Configure and Verify Three Router Connections in Cisco Packet Tracer: 

Step 1: First, open the Cisco packet tracer desktop and select the devices given below: 

S.NO Device Model-Name Qty. 

1. PC pc 6 

2. Switch PT-Switch 3 

3. Router PT-Router 3 

IP Addressing Table for PCs 

S.NO Device IPv4 Address Subnet Mask Default-Gateway 

1. pc0 192.168.1.2 255.255.255.0 192.168.1.1 

2. pc1 192.168.1.3 255.255.255.0 192.168.1.1 

3. pc2 192.168.2.2 255.255.255.0 192.168.2.1 

4. pc3 192.168.2.3 255.255.255.0 192.168.2.1 

5. pc4 192.168.3.2 255.255.255.0 192.168.3.1 

6. pc5 192.168.3.3 255.255.255.0 192.168.3.1 

 Then, create a network topology as shown below the image. 

 Use an Automatic connecting cable to connect the devices with others. 

 

  

Step 2: Configure the PCs (hosts) with IPv4 address and Subnet Mask according to the IP addressing 

table given above. 

 To assign an IP address in PC0, click on PC0. 

 Then, go to desktop and then IP configuration and there you will IPv4 configuration. 

 Fill IPv4 address and subnet mask. 

 

  

Assigning IP address using the ipconfig command. 

 Or we can also assign an IP address with the help of a command. 

 Go to the command terminal of the PC. 

 Then, type ipconfig <IPv4 address><subnet mask><default gateway>(if needed) 

Example: ipconfig 192.168.1.2  255.255.255.0 192.168.1.1 

 

  



 
 

 Repeat the same procedure with other PCs to configure them thoroughly. 

Step 3: Configure router with IP address and subnet mask. 

 

IP Addressing Table Router 

S.NO Device Interface IPv4 Address Subnet mask 

1. router0 

FastEthernet0/0 192.168.1.1 255.255.255.0 

Serial2/0 11.0.0.1 255.0.0.0 

2. router1 

Serial 2/0 11.0.0.2 255.0.0.0 

Serial 3/0 12.0.0.1 255.0.0.0 

3. router 3 

FastEthernet0/0 192.168.3.1 255.255.255.0 

Serial2/0 12.0.0.2 255.0.0.0 

 To assign an IP address in router0, click on router0. 

 Then, go to config and then Interfaces. 

 Then, configure the IP address in FastEthernet and serial ports according to IP addressing Table. 

 Fill IPv4 address and subnet mask. 

 

  

 Repeat the same procedure with other routers to configure them thoroughly. 

 

Step 4: After configuring all of the devices we need to assign the routes to the routers. 

To assign static routes to the particular router: 

 First, click on router0 then Go to CLI. 

 Then type the commands and IP information given below. 

CLI command : ip route <network id> <subnet mask><next hop> 

Static Routes for Router0 are given below: 

Router(config)#ip route 192.168.2.0 255.255.255.0 11.0.0.2 

Router(config)#ip route 11.0.0.0 255.0.0.0 11.0.0.2 

Router(config)#ip route 192.168.3.0 255.255.255.0 11.0.0.2 

Router(config)#ip route 12.0.0.0 255.0.0.0 11.0.0.2 

Static Routes for Router1 are given below: 

Router(config)#ip route 192.168.1.0 255.255.255.0 11.0.0.1 

Router(config)#ip route 11.0.0.0 255.0.0.0 11.0.0.1 

Router(config)#ip route 192.168.3.0 255.255.255.0 12.0.0.2 

Router(config)#ip route 12.0.0.0 255.0.0.0 12.0.0.2 

Static Routes for Router2 are given below: 

Router(config)#ip route 192.168.1.0 255.255.255.0 12.0.0.1 

Router(config)#ip route 11.0.0.0 255.0.0.0 12.0.0.1 

Router(config)#ip route 12.0.0.0 255.0.0.0 12.0.0.1 

Router(config)#ip route 192.168.2.0 255.255.255.0 12.0.0.1 

 

Step 5: Verifying the network by pinging the IP address of any PC. We will use the ping command 

to do so. 

 First, click on PC0 then Go to the command prompt 



 
 

 Then type ping <IP address of targeted node> 

 As we can see in the below image we are getting replies which means the connection is working 

very fine 

 

Example : ping 192.168.2.2 

 

  

 A simulation of the experiment is given below we are sending PDU from  PC0 to PC3 and PC2 

to PC4: 

 
  

 

 

 

 

 

  



 
 

Experiment  No. 8 

Title: Applications using TCP Sockets like a. Echo client and echo server b. Chat c. 

File Transfer 

 

Echo client and echo server 
#include<stdio.h> 

#include<string.h>  //strlen 

#include<sys/socket.h> 

#include<arpa/inet.h>   //inet_addr 

#include<unistd.h>  //write 

 

int main(int argc , char *argv[]) 

{ 

   int socket_desc , client_sock , c , read_size; 

   struct sockaddr_in server , client; 

   char client_message[2000]; 

   char wellcome[]="wellcome", seeyou[]="see you",hi[]="hi",bye[]="bye"; 

 

   //Create socket 

   socket_desc = socket(AF_INET , SOCK_STREAM , 0); 

   if (socket_desc == -1) 

   { 

       printf("Could not create socket"); 

   } 

   puts("Socket created"); 

 

   //Prepare the sockaddr_in structure 

   server.sin_family = AF_INET; 

   server.sin_addr.s_addr = INADDR_ANY; 

   server.sin_port = htons( 8882 ); 

 

   //Bind 

   if( bind(socket_desc,(struct sockaddr *)&server , sizeof(server)) < 0) 

   { 

       //print the error message 

       printf("bind failed. Error"); 

       return 1; 

   } 

   puts("bind done"); 

 

   //Listen 

   listen(socket_desc , 3); 

 

   //Accept and incoming connection 

   puts("Waiting for incoming connections..."); 

   c = sizeof(struct sockaddr_in); 

 

   //accept connection from an incoming client 

   client_sock = accept(socket_desc, (struct sockaddr *)&client, (socklen_t*)&c); 

   if (client_sock < 0) 

   { 

       printf("accept failed"); 

       return 1; 

   } 



 
 

   puts("Connection accepted"); 

 

   //Receive a message from client 

   while( (read_size = recv(client_sock , client_message , 2000 , 0)) > 0 ) 

   { 

       //Send the message back to client 

       *(client_message + read_size) = '\0'; 

    //*(wellcome + read_size) = '\0'; 

    //*(seeyou + read_size) = '\0'; 

    if(strcmp(client_message,hi)==0) 

        write(client_sock, wellcome, strlen(wellcome)); 

    else 

        if (strcmp(client_message,bye)==0) 

            write(client_sock, seeyou, strlen(seeyou)); 

 

 

       write(client_sock , client_message , strlen(client_message)); 

   } 

 

   if(read_size == 0) 

   { 

       puts("Client disconnected"); 

       fflush(stdout); 

   } 

   else if(read_size == -1) 

   { 

       printf("recv failed"); 

   } 

 

   return 0; 

} 

and the client: 

#include<stdio.h>    

#include<string.h>   

#include<sys/socket.h>   

#include<arpa/inet.h>    

 

int main(int argc , char *argv[]) 

{ 

    int sock; 

    struct sockaddr_in server; 

    char message[1000] , server_reply[2000]; 

 

    //Create socket 

    sock = socket(AF_INET , SOCK_STREAM , 0); 

    if (sock == -1) 

    { 

        printf("cound'n create socket"); 

    } 

    puts("Socket created"); 

 

    server.sin_addr.s_addr = inet_addr("127.0.0.1"); 

    server.sin_family = AF_INET; 

    server.sin_port = htons( 8792 ); 



 
 

 

    //Connect to remote server 

    if (connect(sock , (struct sockaddr *)&server , sizeof(server)) < 0) 

    { 

        printf("connection error"); 

        return 1; 

    } 

 

    puts("Connected\n"); 

 

    //keep communicating with server 

    while(1) 

    { 

        printf("write your message : "); 

        gets(message); 

 

        //Send some data 

        if( send(sock , message , strlen(message) , 0) < 0) 

        { 

            puts("send error"); 

            return 1; 

        } 

 

        //Receive a reply from the server 

    bzero(server_reply,2000); 

        if( recv(sock , server_reply , 2000 , 0) < 0) 

        { 

            puts("recv failed"); 

            break; 

        } 

 

        puts("Server reply :"); 

        puts(server_reply); 

    } 

 

    close(sock); 

    return 0; 

} 

 

Chat 

#include"stdio.h" 

#include"stdlib.h" 

#include"sys/types.h" 

#include"sys/socket.h" 

#include"string.h" 

#include"netinet/in.h" 

#include"pthread.h" 

 

#define PORT 4444 

#define BUF_SIZE 2000 

#define CLADDR_LEN 100 

 

void * receiveMessage(void * socket) { 



 
 

 int sockfd, ret; 

 char buffer[BUF_SIZE];  

 sockfd = (int) socket; 

 memset(buffer, 0, BUF_SIZE);   

 for (;;) { 

  ret = recvfrom(sockfd, buffer, BUF_SIZE, 0, NULL, NULL);   

  if (ret < 0) {   

   printf("Error receiving data!\n");     

  } else { 

   printf("client: "); 

   fputs(buffer, stdout); 

   //printf("\n"); 

  }   

 } 

} 

 

void main() { 

 struct sockaddr_in addr, cl_addr; 

 int sockfd, len, ret, newsockfd; 

 char buffer[BUF_SIZE]; 

 pid_t childpid; 

 char clientAddr[CLADDR_LEN]; 

 pthread_t rThread; 

  

 sockfd = socket(AF_INET, SOCK_STREAM, 0); 

 if (sockfd < 0) { 

  printf("Error creating socket!\n"); 

  exit(1); 

 } 

 printf("Socket created...\n"); 

  

 memset(&addr, 0, sizeof(addr)); 

 addr.sin_family = AF_INET; 

 addr.sin_addr.s_addr = INADDR_ANY; 

 addr.sin_port = PORT; 

  

 ret = bind(sockfd, (struct sockaddr *) &addr, sizeof(addr)); 

 if (ret < 0) { 

  printf("Error binding!\n"); 

  exit(1); 

 } 

 printf("Binding done...\n"); 

 

 printf("Waiting for a connection...\n"); 

 listen(sockfd, 5); 

 

 

 len = sizeof(cl_addr); 

 newsockfd = accept(sockfd, (struct sockaddr *) &cl_addr, &len); 

 if (newsockfd < 0) { 

  printf("Error accepting connection!\n"); 

  exit(1); 

 }  

 

 inet_ntop(AF_INET, &(cl_addr.sin_addr), clientAddr, CLADDR_LEN); 



 
 

 printf("Connection accepted from %s...\n", clientAddr);  

  

 memset(buffer, 0, BUF_SIZE); 

 printf("Enter your messages one by one and press return key!\n"); 

 

 //creating a new thread for receiving messages from the client 

 ret = pthread_create(&rThread, NULL, receiveMessage, (void *) newsockfd); 

 if (ret) { 

  printf("ERROR: Return Code from pthread_create() is %d\n", ret); 

  exit(1); 

 } 

 

 while (fgets(buffer, BUF_SIZE, stdin) != NULL) { 

  ret = sendto(newsockfd, buffer, BUF_SIZE, 0, (struct sockaddr *) &cl_addr, len);   

  if (ret < 0) {   

   printf("Error sending data!\n");   

   exit(1); 

  } 

 }    

  

 close(newsockfd); 

 close(sockfd); 

 

 pthread_exit(NULL); 

 return; 

} File Transfer 

 

 

 

 

 

 

#include <stdio.h> 

#include <stdlib.h> 

#include <unistd.h> 

#include <string.h> 

#include <arpa/inet.h> 

#define SIZE 1024 

 

void send_file(FILE *fp, int sockfd){ 

int n; 

char data[SIZE] = {0}; 

 

while(fgets(data, SIZE, fp) != NULL) { 

if (send(sockfd, data, sizeof(data), 0) == -1) { 

perror("[-]Error in sending file."); 

exit(1); 

} 

bzero(data, SIZE); 

} 

} 

 

int main(){ 

char *ip = "127.0.0.1"; 

int port = 8080; 

int e; 



 
 

 

int sockfd; 

struct sockaddr_in server_addr; 

FILE *fp; 

char *filename = "send.txt"; 

 

sockfd = socket(AF_INET, SOCK_STREAM, 0); 

if(sockfd < 0) { 

perror("[-]Error in socket"); 

exit(1); 

} 

printf("[+]Server socket created successfully.\n"); 

 

server_addr.sin_family = AF_INET; 

server_addr.sin_port = port; 

server_addr.sin_addr.s_addr = inet_addr(ip); 

 

e = connect(sockfd, (struct sockaddr*)&server_addr, sizeof(server_addr)); 

if(e == -1) { 

perror("[-]Error in socket"); 

exit(1); 

} 

printf("[+]Connected to Server.\n"); 

 

fp = fopen(filename, "r"); 

if (fp == NULL) { 

perror("[-]Error in <a href="https://text-to-search.com/s/?q=reading" target="_blank" 

>reading</a> file."); 

exit(1); 

} 

 

send_file(fp, sockfd); 

printf("[+]File data sent successfully.\n"); 

 

printf("[+]Closing the connection.\n"); 

close(sockfd); 

 

return 0; 

} 

 

  



 
 

 

Experiment No. 9 

Title: Applications using TCP and UDP Sockets like a. DNS b. SNMP c. File Transfer 

 

#include <stdlib.h> 

#include <stdio.h> 

#include <sys/types.h> 

#include <sys/socket.h> 

#include <netinet/in.h> 

#include <string.h> 

 

#define MAXLINE 4096 /*max text line length*/ 

#define SERV_PORT 3000 /*port*/ 

#define LISTENQ 8 /*maximum number of client connections*/ 

 

int main (int argc, char **argv) 

{ 

 int listenfd, connfd, n; 

 pid_t childpid; 

 socklen_t clilen; 

 char buf[MAXLINE]; 

 struct sockaddr_in cliaddr, servaddr; 

 

 //Create a socket for the soclet 

 //If sockfd<0 there was an error in the creation of the socket 

 if ((listenfd = socket (AF_INET, SOCK_STREAM, 0)) <0) { 

  perror("Problem in creating the socket"); 

  exit(2); 

 } 



 
 

 

 

 //preparation of the socket address 

 servaddr.sin_family = AF_INET; 

 servaddr.sin_addr.s_addr = htonl(INADDR_ANY); 

 servaddr.sin_port = htons(SERV_PORT); 

 

 //bind the socket 

 bind (listenfd, (struct sockaddr *) &servaddr, sizeof(servaddr)); 

 

 //listen to the socket by creating a connection queue, then wait for clients 

 listen (listenfd, LISTENQ); 

 

 printf("%s\n","Server running...waiting for connections."); 

 

 for ( ; ; ) { 

 

  clilen = sizeof(cliaddr); 

  //accept a connection 

  connfd = accept (listenfd, (struct sockaddr *) &cliaddr, &clilen); 

 

  printf("%s\n","Received request..."); 

 

  if ( (childpid = fork ()) == 0 ) {//if it’s 0, it’s child process 

 

  printf ("%s\n","Child created for dealing with client requests"); 

 



 
 

  //close listening socket 

  close (listenfd); 

 

  while ( (n = recv(connfd, buf, MAXLINE,0)) > 0)  { 

   printf("%s","String received from and resent to the client:"); 

   puts(buf); 

   send(connfd, buf, n, 0); 

  } 

 

  if (n < 0) 

   printf("%s\n", "Read error"); 

  exit(0); 

 } 

 //close socket of the server 

 close(connfd); 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Experiment No. 10 

Title- Perform a case study about the different routing algorithms to select the network 

path with its optimum and economical during data transfer. a. Link State routing b. 

Flooding c. Distance vector 

 

Link State (LS) Algorithm: 

 
1  Initialization: 
2    N = {A} 
3    for all nodes v 
4      if v adjacent to A 
5        then D(v) = c(A,v) 
6        else D(v) = infty 
7 
8   Loop 
9     find w not in N such that D(w) is a minimum 
10    add w to N 
11    update D(v) for all v adjacent to w and not in N: 
12       D(v) = min( D(v), D(w) + c(w,v) ) 
13    /* new cost to v is either old cost to v or known 
14     shortest path cost to w plus cost from w to v */ 
15  until all nodes in N 

  

As an example, let us consider the network in Figure 4.2-1 and compute the shortest path rom 

A to all possible destinations.  A tabular summary of the algorithm's computation is shown in 

Table 4.2-1, where each line in the table gives the values of the algorithms variables at the 

end of the iteration.  Let us consider the few first steps in detail: 

  

step N D(B),p(B)  D(C),P(C) D(D),P(D) D(E),P(E)  D(F),p(F) 

0 A 2,A 5,A 1,A infty infty 

1 AD 2,A 4,D  2,D infty  

2 ADE 2,A 3,E   4,E  

3 ADEB  3E   4E  

4 ADEBC     4E  

5 ADEBCF     
 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Experiment No. 11 

 

 

Title- To learn handling and configuration of networking hardware like RJ-45 

connector, CAT-6 cable, crimping tool, etc. 
 

 

 

Hands on practice with wires and Networking Tools 

 

 

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 



 
 

 

 

Experiment No. 12 

 

Title Configuration of router, hub, switch etc. (using real devices or simulators) 

 

How to Configure Router Settings 

As this guide has already explained, router programming has numerous benefits. Below, I’ve 

given a short explanation of how to get started configuring router settings according to best 

practices. 
 

Accessing Your Router 
 

Before you can learn how to configure router settings, you’ll first need to know how to access 

them as an administrator. If you’re using the network also used by the router, then this is the 

first thing you should try; go to your web browser and type in the following IP addresses, one 

after the other, into the search bar. 

 168.0.1 

 168.1.1 

 168.2.2 

 0.1.1 

 0.0.1 

 10.1.1 

If a welcome page pops up, or a login window, then you’re in. But if these IP addresses don’t 

give you access, then you’ll have to go through the longer process. First, go to your settings 

and click on “Network & Internet.” Then select “View your network properties.” You should 

see “Default gateway” and a number beside it. This number is your router IP address. Type this 

address into your web browser’s search bar and a login or welcome page should appear. 

From this point, you’ll need to log in as an administrator. Admin info should be on the back of 

the router. 

 

Changing Router Login Info 
 

This is an important security factor. To change your router’s password, follow these steps: 

1. Access your router settings by inputting your router IP address into your browser 

2. Log in with router username and password 

3. Visit “Settings” and click on “Change Router Password” 

4. Input your chosen password (keeping in mind a strong password should have at least 

eight characters and feature letters, numbers, and special characters) and save the new 

settings 

5.  

Changing Router IP Address 
 

These instructions are for D-link routers, though the process is likely to be similar for other 

router types. 

1. Access your router settings by inputting your router IP address into your browser 

2. Log in with router username and password 

3. Visit “Settings” and click on “Network settings” 

4. Type in the new IP address under “Router Settings” and save the changes 



 
 

5. Note, you won’t be able to use the old IP address to access your router settings 

anymore 

 

Changing SSID 
 

This process will teach you how to change your SSID, or network name, to something more 

memorable. 

1. Access your router settings by inputting your router IP address into your browser 

2. Log in with router username and password 

3. Visit “Setup” and click on “Wireless settings” 

4. Input your new SSID and save the new settings 

5. You’ll then have to wait for your router to restart 

6.  

Configuring Guest Wi-Fi and Multi-SSID 
 

These following instructions are based on NETGEAR router settings, but again the process 

will be similar for other router types. 

1. Access your router settings by inputting your router IP address into your browser 

2. Log in with router username and password 

3. Visit “Guest Network” and make sure the “Enable SSID Broadcast” check box is 

ticked 

4. Name the guest network and select a security option, then click “apply” to save the 

settings 

Activating Remote Management 

To access your router remotely, follow these instructions: 

1. Go to your router’s administration panel 

2. Visit “Settings,” then “Remote Management” 

3. Turn remote management on and save the settings 

Gaining Visibility of Who Is Connected 

1. Access your router settings by inputting your router IP address into your browser 

2. Log in with router username and password 

3. Visit “My Network” or something similar. It may also be under “Attached devices” 

4. If you see an unfamiliar device you don’t think should be connected, ban its MAC 

address 

5.  

Changing Wireless Band and Channel 
 

Before changing your wireless band and channel, carefully consider what would be most 

suitable for your needs. For example, if you have a new router supporting 5GHz bands, this is 

probably a good choice for you as it will probably be less crowded. This means it’s a great 

option in densely populated areas. To change these settings, follow the instructions above to 

access your router settings and visit “Wireless Settings.” You should be able to tweak band and 

channel from here. 

Setting Up Parental or Employee Controls 

Setting up filtering or monitoring controls is simple. These controls should be under router 

settings; though keep in mind they may have a dedicated category within the system. In some 

cases, you may want to download a specialized program to integrate with your router for more 

fine-tuned control. Either way, I’d recommend setting up a PIN or password for access to these 

controls, so users can’t change the settings themselves. 

Back to top 

https://text-to-search.com/s/?q=check
https://text-to-search.com/s/?q=Band
https://text-to-search.com/s/?q=band
https://text-to-search.com/s/?q=band
https://www.dnsstuff.com/router-switch-configuration#top


 
 

Switch and Router Configuration Management for Business 

Router settings are an extremely valuable and versatile resource. You can use it to boost 

security, eradicate vulnerabilities, and even speed up your connection. But managing all your 

configurations manually can be difficult, especially for larger networks. Checking to see if 

router configurations are accurate and optimized takes time, and if you’re handling other 

network hardware as well, the task can quickly become overwhelming. As a result, you may 

overlook router and switch configurations for a little too long—putting business networks at 

risk. 

That’s why I recommend using an automated tool capable of tracking and managing device 

configurations and network changes like SolarWinds Network Configuration Manager (NCM) 

or Kiwi CatTools®. Below, I’ll describe the benefits and differences between these two 

solutions to help you better understand what tool is best for your network. 

SolarWinds Network Configuration Manager – Medium and Large Networks 

NCM is an enterprise-grade tool designed to implement routine and wide-scale changes by 

utilizing device-neutral configuration templates and allowing you to easily define the changes 

you want made. The program then uses the directives in the configuration template to create 

device-specific suites of change commands. You can review these changes and deploy them 

on a scheduled basis. All configuration templates can be reused and defined by user, so they’re 

great for saving time on routine alterations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.solarwinds.com/network-configuration-manager/use-cases/network-device-configuration-tool?CMP=ORG-BLG-DNS-X_WW_X_NP_X_X_EN_X_X-NCM-20200303_HowtoConfigureR_X_X_VidNo_X-X
https://www.solarwinds.com/network-configuration-manager/use-cases/network-device-configuration-tool?CMP=ORG-BLG-DNS-X_WW_X_NP_X_X_EN_X_X-NCM-20200303_HowtoConfigureR_X_X_VidNo_X-X
https://www.solarwinds.com/network-configuration-manager?CMP=ORG-BLG-DNS-X_WW_X_NP_X_X_EN_X_X-NCM-20200303_HowtoConfigureR_X_X_VidNo_X-X
https://www.kiwisyslog.com/kiwi-cattools?CMP=ORG-BLG-DNS-X_WW_X_NP_X_X_EN_X_X-KCAT-20201012-BestFreeNetwork_X_X_X_X-X
https://www.solarwinds.com/network-configuration-manager?CMP=ORG-BLG-DNS-X_WW_X_NP_X_X_EN_X_X-NCM-20201012_HowtoConfigureR_X_X_VidNo_X-X


 
 

 

Experiment No. 13 

 

 

Title- Running and using services/commands like ping, traceroute, nslookup, arp, 

telnet, ftp, etc. 

tracert  Destination Name or IP address 

tracert www.google.co.in 

 
 

 
 

 

 

 



 
 

Experiment No. 14 

 

Title- Packet tracer: Configuration of DHCP 

How to Configure DHCP 

Step 1: First configure the DHCP service on the router, so 

we will first enable the two interfaces and place their respective IP addresses with their 

Subnet Mask. 

To do this, the following commands will be written in global configuration for the R1 router: 

Int Fa0/0 

Ip address 172.16.0.1 255.255.255.0 

No shutdown 

Int Fa0/1 

Ip address 172.16.1.1 255.255.255.0 

No shutdown 

Do write memory 

Step 2: Now you will proceed to enable a logical interface inside the router, this type of 

interfaces are very useful since these are always on if the router is on too. But it is good practice 

to always make sure that the logical interface is turned on. 

To do this we will place the following commands in the global configuration: 

Int loopback 1 

Ip address 1.1.1.1 255.255.255.255 

No shutdown 

Step 3: To configure the DHCP you must know which network address we want to 

provide,which is the Subnet Mask and which is the Default Gateway on the network. As 

optional we can also exclude certain IP addresses to reserve them or simply because we do not 

want to use them and we can also configure a DNS service where we will place an address that 

we want, it is worth repeating that these last two configurations are optional since the DHCP 

The commands to use are as follows: 

Ip dhcp excluded-address 172.16.0.1 172.16.0.10 

Ip dhcp pool NET1 

Network 172.16.0.0 255.255.255.0 



 
 

Default-router 1.1.1.1 

Dns-server 8.8.8.8 

Exit 

Ip dhcp excluded-address 172.16.1.1 172.16.1.10 

Ip dhcp pool NET2 

Network 172.16.1.0 255.255.255.0 

Default-router 1.1.1.1 

Dns-server 8.8.8.8 

Exit 

Note that for the Default Gateway we will use the loopback address 1, we could also have put 

any address of the physical interfaces of the router R1 but for ease we will place in default-

router 1.1.1.1. It should also be mentioned that the address 8.8.8.8 that was put in the DNS 

service is like a demonstrative purpose. 

Step 4: We now need to require DCHP services on the respective physical interfaces of the 

router. We must be very careful that we are requiring the DHCP service in the correct interface, 

for this we must note that the address of the interface matches the address of the DHCP together 

with the subnet mask, to require the service we must use the address of the Default-router. 

To prevent confusions in this step we will only configure the DHCP request on the Fa0/0 

interface. The commands are: 

Int Fa0/0 

Ip helper-address 1.1.1.1 

Step 5: Now proceed to verify that if the IP addresses have been automatically distributed for 

the final devices that are connected to the Fa0/0 interface. 

To do this we go to a laptop and select the IP Configuration option, then we have to click the 

DHCP option. It may take some time to give the address automatically but if we are sure that 

our configuration is fine we will not have to worry, there is a possibility that it will be late to 

give the address automatically, for that we can select the Static option and then DHCP again 

to get the IP address. 

Step 6: In this part we will configure the DHCP service for the Fa0/1 interface as it was done 

in Step 4, the commands we will use are: 

Int Fa0/1 

Ip helper-address 1.1.1.1 

Do write memory 



 
 

Step 6: In this part we will configure the DHCP service for the Fa0/1 interface as it was done 

in Step 4, the commands we will use are: 

Int Fa0/1 

Ip helper-address 1.1.1.1 

Do write memory 

Step 7: We need to select the DHCP option on the laptops that are connected to the Fa0/1 

interface as was done in Step 5. 

Step 8: Now proceed to configure the DHCP service of the second form, in this method we 

have to configure it on a Server. 

Step 9: In this step we will configure the IP addresses for the physical interfaces. The 

programming will be done in the global configuration with the following commands: 

Int fa0/0 

Ip address 10.10.10.1 255.255.255.252 

No shutdow 

Int fa0/1 

Ip address 172.32.0.1 255.255.255.0 

No shutdow 

Do write memory 

Step 10: In this step, select the server by selecting and clicking the Desktop option, then 

selecting IP Configuration to place an IP address together with the Subnet Mask and its default 

Gateway that matches the physical interface of the Router that is connected. 

Step 11: Now select the Services option and then the DHCP service. 

Step 12: At this moment we have to select the option On to start the service and proceed to 

configure it, just like the DHCP programming on the router, it must match the network address 

we want to give you the service Ip addresses automatically. 

We must take into account that the Default Gateway must be the Ip address of the interface 

where we will request the service, when we have everything configured we will click the Add 

button and then the Save button. 

Step 13: Then we will return to the configuration of the router to require the DHCP service of 

the Server, for this we must note that the service will be requested based on the IP address of 

the Server. The commands to be used will be programmed in the global configuration. 

Int Fa0/1 

Ip helper-address 10.10.10.2 



 
 

Do write memory 

Step 14: Finally on a laptop select the option of Desktop and Ip Configuration, then select the 

DHCP option to receive the IP address automatically. 

It should be remembered that if you do not give the address automatically you can implement 

the recommendations in Step 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Experiment No. 15 

 

Title- Packet tracer: configuration of wired LAN/wireless LAN with static IP/DHCP 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Experiment No. 16 

Title: Packet tracer: configuration subnetting 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 



 
 

Experiment  No. 17 

 

 

Title: Network packet analysis using tools like Wireshark, tcpdump, etc. 

 

 

 

 

 

 

 

 
 

 
} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Experiment No. 18 

Title: Socket programming using UDP and TCP (e.g., simple DNS, data & time 

client/server, echo client/server, iterative & concurrent servers) 

 

#include <stdlib.h> 

#include <stdio.h> 

#include <sys/types.h> 

#include <sys/socket.h> 

#include <netinet/in.h> 

#include <string.h> 

 

#define MAXLINE 4096 /*max text line length*/ 

#define SERV_PORT 3000 /*port*/ 

#define LISTENQ 8 /*maximum number of client connections*/ 

 

int main (int argc, char **argv) 

{ 

 int listenfd, connfd, n; 

 pid_t childpid; 

 socklen_t clilen; 

 char buf[MAXLINE]; 

 struct sockaddr_in cliaddr, servaddr; 

 

 //Create a socket for the soclet 

 //If sockfd<0 there was an error in the creation of the socket 

 if ((listenfd = socket (AF_INET, SOCK_STREAM, 0)) <0) { 

  perror("Problem in creating the socket"); 

  exit(2); 

 } 



 
 

 

 

 //preparation of the socket address 

 servaddr.sin_family = AF_INET; 

 servaddr.sin_addr.s_addr = htonl(INADDR_ANY); 

 servaddr.sin_port = htons(SERV_PORT); 

 

 //bind the socket 

 bind (listenfd, (struct sockaddr *) &servaddr, sizeof(servaddr)); 

 

 //listen to the socket by creating a connection queue, then wait for clients 

 listen (listenfd, LISTENQ); 

 

 printf("%s\n","Server running...waiting for connections."); 

 

 for ( ; ; ) { 

 

  clilen = sizeof(cliaddr); 

  //accept a connection 

  connfd = accept (listenfd, (struct sockaddr *) &cliaddr, &clilen); 

 

  printf("%s\n","Received request..."); 

 

  if ( (childpid = fork ()) == 0 ) {//if it’s 0, it’s child process 

 

  printf ("%s\n","Child created for dealing with client requests"); 

 



 
 

  //close listening socket 

  close (listenfd); 

 

  while ( (n = recv(connfd, buf, MAXLINE,0)) > 0)  { 

   printf("%s","String received from and resent to the client:"); 

   puts(buf); 

   send(connfd, buf, n, 0); 

  } 

 

  if (n < 0) 

   printf("%s\n", "Read error"); 

  exit(0); 

 } 

 //close socket of the server 

 close(connfd); 

} 

 
 

 

Title: Implementation of Subnetting. 
Steps to Configure and Verify Three Router Connections in Cisco Packet Tracer: 

Step 1: First, open the Cisco packet tracer desktop and select the devices given below: 

S.NO Device Model-Name Qty. 

1. PC pc 6 

2. Switch PT-Switch 3 

3. Router PT-Router 3 

IP Addressing Table for PCs 



 
 

S.NO Device IPv4 Address Subnet Mask Default-Gateway 

1. pc0 192.168.1.2 255.255.255.0 192.168.1.1 

2. pc1 192.168.1.3 255.255.255.0 192.168.1.1 

3. pc2 192.168.2.2 255.255.255.0 192.168.2.1 

4. pc3 192.168.2.3 255.255.255.0 192.168.2.1 

5. pc4 192.168.3.2 255.255.255.0 192.168.3.1 

6. pc5 192.168.3.3 255.255.255.0 192.168.3.1 

 Then, create a network topology as shown below the image. 

 Use an Automatic connecting cable to connect the devices with others. 

 

  

Step 2: Configure the PCs (hosts) with IPv4 address and Subnet Mask according to the IP addressing 

table given above. 

 To assign an IP address in PC0, click on PC0. 

 Then, go to desktop and then IP configuration and there you will IPv4 configuration. 

 Fill IPv4 address and subnet mask. 

 

  

Assigning IP address using the ipconfig command. 

 Or we can also assign an IP address with the help of a command. 

 Go to the command terminal of the PC. 

 Then, type ipconfig <IPv4 address><subnet mask><default gateway>(if needed) 

Example: ipconfig 192.168.1.2  255.255.255.0 192.168.1.1 

 

  

 Repeat the same procedure with other PCs to configure them thoroughly. 

 

Step 3: Configure router with IP address and subnet mask. 

 

IP Addressing Table Router 

S.NO Device Interface IPv4 Address Subnet mask 

1. router0 

FastEthernet0/0 192.168.1.1 255.255.255.0 

Serial2/0 11.0.0.1 255.0.0.0 

2. router1 Serial 2/0 11.0.0.2 255.0.0.0 



 
 

S.NO Device Interface IPv4 Address Subnet mask 

Serial 3/0 12.0.0.1 255.0.0.0 

3. router 3 

FastEthernet0/0 192.168.3.1 255.255.255.0 

Serial2/0 12.0.0.2 255.0.0.0 

 To assign an IP address in router0, click on router0. 

 Then, go to config and then Interfaces. 

 Then, configure the IP address in FastEthernet and serial ports according to IP addressing Table. 

 Fill IPv4 address and subnet mask. 

 

  

 Repeat the same procedure with other routers to configure them thoroughly. 

 

Step 4: After configuring all of the devices we need to assign the routes to the routers. 

To assign static routes to the particular router: 

 First, click on router0 then Go to CLI. 

 Then type the commands and IP information given below. 

CLI command : ip route <network id> <subnet mask><next hop> 

Static Routes for Router0 are given below: 

Router(config)#ip route 192.168.2.0 255.255.255.0 11.0.0.2 

Router(config)#ip route 11.0.0.0 255.0.0.0 11.0.0.2 

Router(config)#ip route 192.168.3.0 255.255.255.0 11.0.0.2 

Router(config)#ip route 12.0.0.0 255.0.0.0 11.0.0.2 

Static Routes for Router1 are given below: 

Router(config)#ip route 192.168.1.0 255.255.255.0 11.0.0.1 

Router(config)#ip route 11.0.0.0 255.0.0.0 11.0.0.1 

Router(config)#ip route 192.168.3.0 255.255.255.0 12.0.0.2 

Router(config)#ip route 12.0.0.0 255.0.0.0 12.0.0.2 

Static Routes for Router2 are given below: 

Router(config)#ip route 192.168.1.0 255.255.255.0 12.0.0.1 

Router(config)#ip route 11.0.0.0 255.0.0.0 12.0.0.1 

Router(config)#ip route 12.0.0.0 255.0.0.0 12.0.0.1 

Router(config)#ip route 192.168.2.0 255.255.255.0 12.0.0.1 

 

Step 5: Verifying the network by pinging the IP address of any PC. We will use the ping command 

to do so. 

 First, click on PC0 then Go to the command prompt 

 Then type ping <IP address of targeted node> 

 As we can see in the below image we are getting replies which means the connection is working 

very fine 

Example : ping 192.168.2.2 

 

  

 A simulation of the experiment is given below we are sending PDU from  PC0 to PC3 and PC2 

to PC4: 

 
 



 
 

 

Experiment  No. 19 

Title: Demonstration of file sharing and Printer sharing 

 

Practical demonstration and hands-on training 

 

         
 

 
 

 

 

 

 

 

 

 



 
 

 

 

Experiment  No. 20 

 

Title: Detailed study of Network and Internet Settings on PC. 

Practical demonstration and hands-on training 

 

 

 

Experiment  No. 21 

 

Title: Implement RSA/DES Algorithm 

RSA is one of the first practical public-key cryptosystems and is widely used for secure data 

transmission. In such a cryptosystem, the encryption key is public and differs from the 

decryption key which is kept secret. In RSA, this asymmetry is based on the practical difficulty 

of factoring the product of two large prime numbers, the factoring problem. RSA is made of 

the initial letters of the surnames of Ron Rivest, Adi Shamir, and Leonard Adleman, who first 

publicly described the algorithm in 1977. 

 

DES 

Data encryption standard (DES) has been found vulnerable to very powerful attacks and 

therefore, the popularity of DES has been found slightly on the decline. DES is a block cipher 

and encrypts data in blocks of size of 64 bits each, which means 64 bits of plain text go as 

the input to DES, which produces 64 bits of ciphertext. The same algorithm and key are used 

for encryption and decryption, with minor differences. The key length is 56 bits. 

 

Program in C: 

 

RSA 

 

#include<stdio.h>  

#include<stdlib.h>  

#include<math.h>  

#include<string.h>  

long int p,q,n,t,flag,e[100],d[100],temp[100],j,m[100],en[100],i;  

char msg[100];  

int prime(long int);  

void ce();  

long int cd(long int);  

void encrypt();  

void decrypt();  

int main()  

{  
printf("\nENTER FIRST PRIME NUMBER\n");  

scanf("%ld",&p);  

flag=prime(p);  

if(flag==0)  

{  

https://text-to-search.com/s/?q=math


 
 

printf("\nWRONG INPUT\n");  

exit(1);  

}  
printf("\nENTER ANOTHER PRIME NUMBER\n");  

scanf("%ld",&q);  

flag=prime(q);  

if(flag==0||p==q)  

{  
printf("\nWRONG INPUT\n");  

exit(1);  

}  
printf("\nENTER MESSAGE\n");  

fflush(stdin);  

scanf("%s",msg);  

for(i=0;msg[i]!=NULL;i++)  

m[i]=msg[i];  

n=p*q;  

t=(p-1)*(q-1);  

ce();  

printf("\nPOSSIBLE VALUES OF e AND d ARE\n");  

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

printf("\n%ld\t%ld",e[i],d[i]);  

encrypt();  

decrypt();  

return 0;  

} 

int prime(long int pr)  

{  
int i;  

j=sqrt(pr);  

for(i=2;i<=j;i++)  

{  
if(pr%i==0)  

return 0;  

}  
return 1;  

} 

void ce()  

{  
int k;  

k=0;  

for(i=2;i<t;i++)  

{ 

if(t%i==0) 

continue; 

flag=prime(i); 

if(flag==1&&i!=p&&i!=q) 

{ 

e[k]=i; flag=cd(e[k]); 

if(flag>0)  



 
 

{  
d[k]=flag;  

k++;  

}  
if(k==99)  

break;  

}  

}  

} 

long int cd(long int x)  

{  
long int k=1;  

while(1)  

{  
k=k+t;  

if(k%x==0)  

return(k/x);  

}  

}  
void encrypt()  

{  
long int pt,ct,key=e[0],k,len;  

i=0;  

len=strlen(msg);  

while(i!=len)  

{  
pt=m[i];  

pt=pt-96;  

k=1;  

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

{  
k=k*pt;  

k=k%n;  

}  
temp[i]=k;  

ct=k+96;  

en[i]=ct;  

i++;  

}  
en[i]=-1;  

printf("\nTHE ENCRYPTED MESSAGE IS\n");  

for(i=0;en[i]!=-1;i++)  

printf("%c",en[i]);  

}  
void decrypt()  

{  
long int pt,ct,key=d[0],k;  

i=0;  

while(en[i]!=-1)  

{  



 
 

ct=temp[i];  

k=1;  

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

{  
k=k*ct;  

k=k%n;  

}  
pt=k+96;  

m[i]=pt;  

i++;  

}  
m[i]=-1;  

printf("\nTHE DECRYPTED MESSAGE IS\n");  

for(i=0;m[i]!=-1;i++)  

printf("%c",m[i]);  

} 

 

DES 

#include <stdio.h> 

int Original_key [64] = { // you can change key if required 

0, 0, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 1, 0, 0, 

0, 1, 0, 1, 0, 1, 1, 1, 0, 1, 1, 1, 1, 0, 0, 1, 

1, 0, 0, 1, 1, 0, 1, 1, 1, 0, 1, 1, 1, 1, 0, 0, 

1, 1, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 1 

} 

int Permutated_Choice1[56] = { 

  57, 49, 41, 33, 25, 17,  9, 

   1, 58, 50, 42, 34, 26, 18, 

  10,  2, 59, 51, 43, 35, 27, 

  19, 11,  3, 60, 52, 44, 36, 

  63, 55, 47, 39, 31, 23, 15, 

   7, 62, 54, 46, 38, 30, 22, 

  14,  6, 61, 53, 45, 37, 29, 

  21, 13,  5, 28, 20, 12,  4 

} 

int Permutated_Choice2[48] = { 

  14, 17, 11, 24,  1,  5, 

   3, 28, 15,  6, 21, 10, 

  23, 19, 12,  4, 26,  8, 

  16,  7, 27, 20, 13,  2, 

  41, 52, 31, 37, 47, 55, 

  30, 40, 51, 45, 33, 48, 

  44, 49, 39, 56, 34, 53, 

  46, 42, 50, 36, 29, 32 

}; 

  

int Iintial_Permutation [64] = { 

  58, 50, 42, 34, 26, 18, 10, 2, 

  60, 52, 44, 36, 28, 20, 12, 4, 

  62, 54, 46, 38, 30, 22, 14, 6, 

  64, 56, 48, 40, 32, 24, 16, 8, 

  57, 49, 41, 33, 25, 17,  9, 1, 

  59, 51, 43, 35, 27, 19, 11, 3, 



 
 

  61, 53, 45, 37, 29, 21, 13, 5, 

  63, 55, 47, 39, 31, 23, 15, 7 

}; 

  

int Final_Permutation[] = 

{ 

  40, 8, 48, 16, 56, 24, 64, 32, 

  39, 7, 47, 15, 55, 23, 63, 31, 

  38, 6, 46, 14, 54, 22, 62, 30, 

  37, 5, 45, 13, 53, 21, 61, 29, 

  36, 4, 44, 12, 52, 20, 60, 28, 

  35, 3, 43, 11, 51, 19, 59, 27, 

  34, 2, 42, 10, 50, 18, 58, 26, 

  33, 1, 41,  9, 49, 17, 57, 25 

}; 

  

int P[] = 

{ 

  16,  7, 20, 21, 

  29, 12, 28, 17, 

   1, 15, 23, 26, 

   5, 18, 31, 10, 

   2,  8, 24, 14, 

  32, 27,  3,  9, 

  19, 13, 30,  6, 

  22, 11,  4, 25 

}; 

  

int E[] = 

{ 

  32,  1,  2,  3,  4,  5, 

   4,  5,  6,  7,  8,  9, 

   8,  9, 10, 11, 12, 13, 

  12, 13, 14, 15, 16, 17, 

  16, 17, 18, 19, 20, 21, 

  20, 21, 22, 23, 24, 25, 

  24, 25, 26, 27, 28, 29, 

  28, 29, 30, 31, 32,  1 

}; 

  

int S1[4][16] = 

{ 

14,  4, 13,  1,  2, 15, 11,  8,  3, 10,  6, 12,  5,  9,  0,  7, 

0, 15,  7,  4, 14,  2, 13,  1, 10,  6, 12, 11,  9,  5,  3,  8, 

4,  1, 14,  8, 13,  6,  2, 11, 15, 12,  9,  7,  3, 10,  5,  0, 

15, 12,  8,  2,  4,  9,  1,  7,  5, 11,  3, 14, 10,  0,  6, 13 

}; 

  

int S2[4][16] = 

{ 

15,  1,  8, 14,  6, 11,  3,  4,  9,  7,  2, 13, 12,  0,  5, 10, 

3, 13,  4,  7, 15,  2,  8, 14, 12,  0,  1, 10,  6,  9, 11,  5, 

0, 14,  7, 11, 10,  4, 13,  1,  5,  8, 12,  6,  9,  3,  2, 15, 

13,  8, 10,  1,  3, 15,  4,  2, 11,  6,  7, 12,  0,  5, 14,  9 

}; 



 
 

  

int S3[4][16] = 

{ 

10,  0,  9, 14,  6,  3, 15,  5,  1, 13, 12,  7, 11,  4,  2,  8, 

13,  7,  0,  9,  3,  4,  6, 10,  2,  8,  5, 14, 12, 11, 15,  1, 

13,  6,  4,  9,  8, 15,  3,  0, 11,  1,  2, 12,  5, 10, 14,  7, 

1, 10, 13,  0,  6,  9,  8,  7,  4, 15, 14,  3, 11,  5,  2, 12 

}; 

  

int S4[4][16] = 

{ 

7, 13, 14,  3,  0,  6,  9, 10,  1,  2,  8,  5, 11, 12,  4, 15, 

13,  8, 11,  5,  6, 15,  0,  3,  4,  7,  2, 12,  1, 10, 14,  9, 

10,  6,  9,  0, 12, 11,  7, 13, 15,  1,  3, 14,  5,  2,  8,  4, 

3, 15,  0,  6, 10,  1, 13,  8,  9,  4,  5, 11, 12,  7,  2, 14 

}; 

  

int S5[4][16] = 

{ 

2, 12,  4,  1,  7, 10, 11,  6,  8,  5,  3, 15, 13,  0, 14,  9, 

14, 11,  2, 12,  4,  7, 13,  1,  5,  0, 15, 10,  3,  9,  8,  6, 

4,  2,  1, 11, 10, 13,  7,  8, 15,  9, 12,  5,  6,  3,  0, 14, 

11,  8, 12,  7,  1, 14,  2, 13,  6, 15,  0,  9, 10,  4,  5,  3 

}; 

  

int S6[4][16] = 

{ 

12,  1, 10, 15,  9,  2,  6,  8,  0, 13,  3,  4, 14,  7,  5, 11, 

10, 15,  4,  2,  7, 12,  9,  5,  6,  1, 13, 14,  0, 11,  3,  8, 

9, 14, 15,  5,  2,  8, 12,  3,  7,  0,  4, 10,  1, 13, 11,  6, 

4,  3,  2, 12,  9,  5, 15, 10, 11, 14,  1,  7,  6,  0,  8, 13 

}; 

  

int S7[4][16]= 

{ 

4, 11,  2, 14, 15,  0,  8, 13,  3, 12,  9,  7,  5, 10,  6,  1, 

13,  0, 11,  7,  4,  9,  1, 10, 14,  3,  5, 12,  2, 15,  8,  6, 

1,  4, 11, 13, 12,  3,  7, 14, 10, 15,  6,  8,  0,  5,  9,  2, 

6, 11, 13,  8,  1,  4, 10,  7,  9,  5,  0, 15, 14,  2,  3, 12 

}; 

  

int S8[4][16]= 

{ 

13,  2,  8,  4,  6, 15, 11,  1, 10,  9,  3, 14,  5,  0, 12,  7, 

1, 15, 13,  8, 10,  3,  7,  4, 12,  5,  6, 11,  0, 14,  9,  2, 

7, 11,  4,  1,  9, 12, 14,  2,  0,  6, 10, 13, 15,  3,  5,  8, 

2,  1, 14,  7,  4, 10,  8, 13, 15, 12,  9,  0,  3,  5,  6, 11 

}; 

  

int shifts_for_each_round[16] = { 1, 1, 2, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 2, 1 }; 

int _56bit_key[56]; 

int _48bit_key[17][48]; 

int text_to_bits[99999], bits_size=0; 

int Left32[17][32], Right32[17][32]; 

int EXPtext[48]; 



 
 

int XORtext[48]; 

int X[8][6]; 

int X2[32]; 

int R[32]; 

int chiper_text[64]; 

int encrypted_text[64]; 

  

int XOR(int a, int b) { 

return (a ^ b); 

} 

  

void Dec_to_Binary(int n) 

{ 

    int binaryNum[1000]; 

    int i = 0; 

    while (n > 0) { 

        binaryNum[i] = n % 2; 

        n = n / 2; 

        i++; 

    } 

    for (int j = i - 1; j >= 0; j--) { 

text_to_bits[bits_size++] = binaryNum[j]; 

} 

} 

  

int F1(int i) 

{ 

int r, c, b[6]; 

for (int j = 0; j < 6; j++) 

b[j] = X[i][j]; 

  

r = b[0] * 2 + b[5]; 

c = 8 * b[1] + 4 * b[2] + 2 * b[3] + b[4]; 

if (i == 0) 

return S1[r][c]; 

else if (i == 1) 

return S2[r][c]; 

else if (i == 2) 

return S3[r][c]; 

else if (i == 3) 

return S4[r][c]; 

else if (i == 4) 

return S5[r][c]; 

else if (i == 5) 

return S6[r][c]; 

else if (i == 6) 

return S7[r][c]; 

else if (i == 7) 

return S8[r][c]; 

} 

  

  

int PBox(int pos, int bit) 

{ 

int i; 



 
 

for (i = 0; i < 32; i++) 

if (P[i] == pos + 1) 

break; 

R[i] = bit; 

} 

  

int ToBits(int value) 

{ 

int k, j, m; 

static int i; 

if (i % 32 == 0) 

i = 0; 

for (j = 3; j >= 0; j--) 

{ 

m = 1 << j; 

k = value & m; 

if (k == 0) 

X2[3 - j + i] = '0' - 48; 

else 

X2[3 - j + i] = '1' - 48; 

} 

i = i + 4; 

} 

  

int SBox(int XORtext[]) 

{ 

int k = 0; 

for (int i = 0; i < 8; i++) 

for (int j = 0; j < 6; j++) 

X[i][j] = XORtext[k++]; 

  

int value; 

for (int i = 0; i < 8; i++) 

{ 

value = F1(i); 

ToBits(value); 

} 

} 

  

void expansion_function(int pos, int bit) 

{ 

for (int i = 0; i < 48; i++) 

if (E[i] == pos + 1) 

EXPtext[i] = bit; 

} 

  

void cipher(int Round, int mode) 

{ 

for (int i = 0; i < 32; i++) 

expansion_function(i, Right32[Round - 1][i]); 

  

for (int i = 0; i < 48; i++) 

{ 

if (mode == 0) 

XORtext[i] = XOR(EXPtext[i], _48bit_key[Round][i]); 



 
 

else 

XORtext[i] = XOR(EXPtext[i], _48bit_key[17 - Round][i]); 

} 

  

SBox(XORtext); 

  

for (int i = 0; i < 32; i++) 

PBox(i, X2[i]); 

for (int i = 0; i < 32; i++) 

Right32[Round][i] = XOR(Left32[Round - 1][i], R[i]); 

} 

  

void finalPermutation(int pos, int bit) 

{ 

int i; 

for (i = 0; i < 64; i++) 

if (Final_Permutation[i] == pos + 1) 

break; 

encrypted_text[i] = bit; 

} 

  

void Encrypt_each_64_bit (int plain_bits []) 

{ 

int IP_result [64] , index=0; 

for (int i = 0; i < 64; i++) { 

IP_result [i] = plain_bits[ Iintial_Permutation[i] ]; 

} 

for (int i = 0; i < 32; i++) 

Left32[0][i] = IP_result[i]; 

for (int i = 32; i < 64; i++) 

Right32[0][i - 32] = IP_result[i]; 

  

for (int k = 1; k < 17; k++) 

{ // processing through all 16 rounds 

cipher(k, 0); 

  

for (int i = 0; i < 32; i++) 

Left32[k][i] = Right32[k - 1][i]; // right part comes as it is to next round left part 

} 

  

for (int i = 0; i < 64; i++) 

{ // 32bit swap as well as Final Inverse Permutation 

if (i < 32) 

chiper_text[i] = Right32[16][i]; 

else 

chiper_text[i] = Left32[16][i - 32]; 

finalPermutation(i, chiper_text[i]); 

} 

  

for (int i = 0; i < 64; i++) 

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

} 

  

  

void convert_Text_to_bits(char *plain_text){ 



 
 

for(int i=0;plain_text[i];i++){ 

int asci = plain_text[i]; 

Dec_to_Binary(asci); 

} 

} 

  

void key56to48(int round, int pos, int bit) 

{ 

int i; 

for (i = 0; i < 56; i++) 

if (Permutated_Choice2[i] == pos + 1) 

break; 

_48bit_key[round][i] = bit; 

} 

  

int key64to56(int pos, int bit) 

{ 

int i; 

for (i = 0; i < 56; i++) 

if (Permutated_Choice1[i] == pos + 1) 

break; 

_56bit_key[i] = bit; 

} 

  

void key64to48(int key[]) 

{ 

int k, backup[17][2]; 

int CD[17][56]; 

int C[17][28], D[17][28]; 

  

for (int i = 0; i < 64; i++) 

key64to56(i, key[i]); 

  

for (int i = 0; i < 56; i++) 

if (i < 28) 

C[0][i] = _56bit_key[i]; 

else 

D[0][i - 28] = _56bit_key[i]; 

  

for (int x = 1; x < 17; x++) 

{ 

int shift = shifts_for_each_round[x - 1]; 

  

for (int i = 0; i < shift; i++) 

backup[x - 1][i] = C[x - 1][i]; 

for (int i = 0; i < (28 - shift); i++) 

C[x][i] = C[x - 1][i + shift]; 

k = 0; 

for (int i = 28 - shift; i < 28; i++) 

C[x][i] = backup[x - 1][k++]; 

  

for (int i = 0; i < shift; i++) 

backup[x - 1][i] = D[x - 1][i]; 

for (int i = 0; i < (28 - shift); i++) 

D[x][i] = D[x - 1][i + shift]; 



 
 

k = 0; 

for (int i = 28 - shift; i < 28; i++) 

D[x][i] = backup[x - 1][k++]; 

} 

  

for (int j = 0; j < 17; j++) 

{ 

for (int i = 0; i < 28; i++) 

CD[j][i] = C[j][i]; 

for (int i = 28; i < 56; i++) 

CD[j][i] = D[j][i - 28]; 

} 

  

for (int j = 1; j < 17; j++) 

for (int i = 0; i < 56; i++) 

key56to48(j, i, CD[j][i]); 

} 

  

int main(){ 

char plain_text[] = "tomarrow we wiil be declaring war"; 

convert_Text_to_bits(plain_text); 

key64to48(Original_key); // it creates all keys for all rounds 

int _64bit_sets = bits_size/64; 

printf("Decrypted output is\n"); 

for(int i=0;i<= _64bit_sets ;i++) { 

Encrypt_each_64_bit (text_to_bits + 64*i); 

} 

return 0; 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Experiment No. 22 

 

Title: Implement LZW Compression Algorithm. 

 

LZW compression works by reading a sequence of symbols, grouping the symbols into 

strings, and converting the strings into codes. Because the codes take up less space than the 

strings they replace, we get compression. Characteristic features of LZW includes, 

 LZW compression uses a code table, with 4096 as a common choice for the number of 

table entries. Codes 0-255 in the code table are always assigned to represent single bytes 

from the input file. 

 When encoding begins the code table contains only the first 256 entries, with the 

remainder of the table being blanks. Compression is achieved by using codes 256 through 

4095 to represent sequences of bytes. 

 As the encoding continues, LZW identifies repeated sequences in the data and adds them 

to the code table. 

 Decoding is achieved by taking each code from the compressed file and translating it 

through the code table to find what character or characters it represents. 

 

 

Program in C: 

#include <codecogs/computing/io/compression/lzw.h> 

#include <iostream>  

#define N 10000  

using namespace Computing::IO::Compression;  

int main() 

{ 

  // initialize random seed 

  srand(time(0)); 

  // generate an array of N random letters 

  std::vector<unsigned char> sample; 

  for (int i = 0; i < N; ++i) 

    sample.push_back('A' + rand() % ('Z' - 'A' + 1)); 

  

  // compress the sample array 

  std::vector<unsigned char> compressed = LZW::compress(sample); 

  

  // decompress the compressed array 

  std::vector<unsigned char> uncompressed = LZW::decompress(compressed); 

  

  // compare the sizes of the compressed and uncompressed arrays 

  std::cout << "      Size of the sample array: " << N << std::endl; 

  std::cout << "  Size of the compressed array: " << compressed.size() << std::endl; 

  std::cout << "Size of the uncompressed array: " << uncompressed.size() << std::endl; 

  

  std::cout << std::endl; 

  

  // test if the sample and the uncompressed arrays are identical 

  // this proves that the LZW compression algorithm does not affect the initial data 

  bool identical = (N == uncompressed.size()); 

https://text-to-search.com/s/?q=reading
https://www.codecogs.com/pages/pagegen.php?id=913


 
 

  for (size_t i = 0; identical && i < uncompressed.size(); ++i) 

    if (sample[i] != uncompressed[i]) 

      identical = false; 

  

  if (identical) 

    std::cout << "The sample and uncompressed arrays are identical." << std::endl; 

  else 

    std::cout << "Error! The sample and uncompressed arrays are NOT identical." << 

std::endl; 

  

  return 0; 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


