University of Cyprus

ECE 316 - Operating Systems and Networking Laboratory

Practical Assignment 6 (Due: 26/02/2020)

Deliverables: Your report and code should be sent via email to lab teaching assistants
(aanast01@ucy.ac.cy or ahadji29@ucy.ac.cy ) prior the assighment examination and must
include the usual cover page. In your report, include only the pseudocode, not the actual
code, with any comments and description you may need to add, as well as a typical scenario
that you use to test your programs. Email subject line should only consist of
“ECE316_2020_6". Naming format for the zip file: lastName.zip (or lastName_lastName.zip
if a group). Caution: Remove the executables (.exe) from the files before you send them!

1. [40%] Xxomdg avtng TG doknong eivor vo oag 0MGEL oL TPAOTN EMAPT LE TOV
npoypoppatiopd twv sockets tov Unix/Linux. T v doknon avt) Bo mpénet va
vAomomacete TG dVo depyaocieg Server kot Client Tov emcuvinTovion 6To TEA0G. APoD
TIC VAOTOMGETE, £ENYNOTE e cuvTopia Tt KAvel 1 kO pio amd TG Mo KAT® EVTOAEC.

a. socket ()

bind ()

listen ()

accept ()

connect ()

read ()

write ()

Sm 0o T

close ()

2. [60%] Zkomog TG AoKNONG AUTAG Elval va UAOTIOLRCETE TO MPWTOKOAAO Ttalong Kait
avapovrig (Stop and wait protocol) otnv yAwooa mpoypaupatiopol C
xpnowwomnowwvtag sockets. Oa xpelaotel va uvlomoljoete TG Slepyacieg Tou
anootoAéa (Transmitter) kot mapaAnmtn (Receiver) mou Ba EMIKOWWVOUV PECW EVOG
un alomotou kavaAloL (n dtepyacia tou kavaAiol Ba cag 600¢el). Zuykekplpéva, o
anootoAéag Ba Stafalel TOUG XAPAKTAPEG TOU UNVULATOG Ao TO TANKTPOAOYLO Kol
Ba toug amootéAAEL (Eva xapaktnpa tnv kKaBe ¢opd) otov mapaAnmtn HECO TOU
KavoALoU. O mapaAnmIngG Ba TUMIWVEL TOUG CWOTOUC XAPAKTHPEG oTNV 000vn (mpémnel
VaL AOPPINTEL TOUG SUTAOTUTIOUC XOPAKTAPEC)
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O amootoAéag (Socket tumou Server — non blocking mode) Ba cuvééetal pe to KavaAt
(channel) oto port 4610 (server port = 4610) kaL to KavaAl Ba cuvSEeTal e TOV TOPOANTITN
(Socket tumou Client — non blocking mode) oto port 4613 (Receiver port= 4613).

O amootoAéag Ba Stafdalel pla oslpd XapakTApwWV amd To TANKTPOAOylo Kot Ba Toug
QMOOTEAAEL OTO KAVAAL, €va xapaktripa tnv kabe ¢opd. To mAaiolo Tou amoctoAéa Ba
€XEL pUNKoG 2 xapaktipwyv. O MpwTtog xapaktnpag Ba ivat To sequence number(0 | 1)kat o
SeUTepog Ba avtloTol el oto pRvupa. MNa napddelypa éva HAVURO YLo QTTOCTOAN UTopEl va
€xeL to akoloubo format pkt0={0,ch} or pkt1={1,ch} 6mou ch évag xapaxtipag.

To kavaAL uropetl ite va kaBuoteproet Tnv anootoAr Tou frame eite va to BewproeL xapévo
(6nAadn dev xpetaletal n vlomoinon CRC). H péylotn kaBuoTtépnaon Tou UIMOPEL va uTtapEeL
elvat 1,2 SeutepoAemta.

O mapoAnming eival umelBUVOC VOl EKTUTTWOEL TO OWOTO MAVUMA TIOU OTAABNKeE amo
TOV AMOCTOAEQ KOl VO amavTh oL pe To avahoyo Acknowledgment (ACK).
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SERVER:

#include <sys/types.h>
#include <sys/time.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>
#include <unistd.h>
#include <errno.h>
#include <signal.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

static void serve(int);

#define PORT 8080
#define BUFSIZE 1024

main( int argc, char **argv )
{
printf("hello from server\n");
int Isd; //listening socket
struct sockaddr_in sin; //binding struct
int sin_size=sizeof(sin);
int sd; //socket to accept new connection

/[create listening socket
printf("creating listening socket\n");
Isd=socket(AF_INET, SOCK_STREAM, 0);

if (Isd==-1)
{
fprintf(stderr, "%s: cannot create listening socket: ", argv[0]);
perror(0);
exit(1);
}else{
printf("%s: created listening socket\n", argv[0]);
}

bzero(&sin, sin_size);

/lassign IP, PORT
sin.sin_family = AF_INET;
sin.sin_addr.s_addr = htonl(INADDR_ANY);
printf("%s\n", sin.sin_addr.s_addr);
sin.sin_port = htons(PORT);
printf("%d\n", sin.sin_port);

/I Binding newly created socket to given IP and verification
if ( bind(Isd, &sin, sin_size) <0)

{
fprintf(stderr, "%s: cannot bind listening socket: ", argv[0]);
perror(0);
exit(1);

}else{

printf("%s: listening socket binded\n", argv[0]);
}



}

/lInitiate a listen queue
if (listen(lsd, 5) <0 )

{
fprintf(stderr, "%s: cannot listen on socket: ", argv[0]);
perror(0);
exit(1);
}else{
printf("%s: listening on socket\n", argv[0]);
}

if ( (sd=accept(lsd, &sin, &sin_size)) <0){
fprintf(stderr, "%s: cannot accept connection: ", argv[0]);
perror(0);
exit(1);

lelse

printf("server acccept the client...\nWaiting for client's message\n");

/I Function for chatting between client and server

serve(sd);

/I After chatting close the socket
close(sd);

void serve(int sd{

}

char buffBUFSIZE];

int n;
/I infinite loop for chat
for (;;) {

}

bzero(buff, BUFSIZE),

/I read the message from client and copy it in buffer
read(sd, buff, sizeof(buff));

/I print buffer which contains the client contents
printf("From client: %s\t To client : ", buff);
bzero(buff, BUFSIZE);

n=0;

/I copy server message in the buffer

while ((buff[n++] = getchar()) I="\n")

/I and send that buffer to client
write(sd, buff, sizeof(buff));

/I if msg contains "Exit" then server exit and chat ended.
if (strncmp("exit", buff, 4) == 0) {

printf("Server Exit...\n");

break;

}

return;
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CLIENT:

#include <stdio.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>

#define BUFSIZE 1024
#define SERVER_PORT 4610

void func(int sockfd)
{
char buff[BUFSIZE];
int n;
for () {
bzero(buff, sizeof(buff));
printf("Enter the string : ");
n=0;
while ((buff[n++] = getchar()) !="\n")

write(sockfd, buff, sizeof(buff));
bzero(buff, sizeof(buff));
read(sockfd, buff, sizeof(buff));
printf("From Server : %s", buff);
if ((strncmp(buff, "exit", 4)) == 0) {
printf("Client Exit...\n");
break;
}
}

return;

}

main( int argc, char **argv )
{
printf("hello from client\n");
int sd; /* Socket descriptor */
struct sockaddr_in server; /* Server to connect */
struct hostent *server_host; /* Host info */
char buf[BUFSIZE];
int nbytes;

/* Create socket */
sd=socket(AF_INET, SOCK_STREAM, 0);

if (sd==-1){
fprintf(stderr, "%s: cannot create socket: ", argv[0]);perror(0);
exit(1);

lelse

printf("Socket successfully created..\n");
bzero(&server, sizeof(server));

/* Set up struct sockaddr_in */

server.sin_family = AF_INET;
server.sin_addr.s_addr = inet_addr("127.0.0.1");
server.sin_port = htons(SERVER_PORT);
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/* Connect */

if ( connect(sd, &server, sizeof(server)) <0 ) {
fprintf(stderr, "%s: cannot connect to server: ", argv[0]);
perror(0);
exit(1);

}

/I function for chat
func(sd);

/I close the socket
close(sd);

}

CHANNEL:

#include <stdio.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>

#define BUFSIZE 1024
#define SERVER_PORT 4610

void func(int sockfd)
{
char buff[BUFSIZE];
int n;
for (;;) {
bzero(buff, sizeof(buff));
printf("Enter the string : ");
n=0;
while ((buff[n++] = getchar()) !="\n")

write(sockfd, buff, sizeof(buff));
bzero(buff, sizeof(buff));
read(sockfd, buff, sizeof(buff));
printf("From Server : %s", buff);
if ((strncmp(buff, "exit", 4)) == 0) {
printf("Client Exit...\n");
break;
}
}

return;

}

main( int argc, char **argv )
{
printf("hello from client\n");
int sd; /* Socket descriptor */
struct sockaddr_in server; /* Server to connect */
struct hostent *server_host; /* Host info */
char buf[BUFSIZE];
int nbytes;
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/* Create socket */
sd=socket(AF_INET, SOCK_STREAM, 0);

if (sd==-1){
fprintf(stderr, "%s: cannot create socket: ", argv[0]);perror(0);
exit(1);

lelse

printf("Socket successfully created..\n");
bzero(&server, sizeof(server));

/* Set up struct sockaddr_in */

server.sin_family = AF_INET;
server.sin_addr.s_addr = inet_addr("127.0.0.1");
server.sin_port = htons(SERVER_PORT);

/* Connect */

if ( connect(sd, &server, sizeof(server)) <0 ) {
fprintf(stderr, "%s: cannot connect to server: ", argv[0]);
perror(0);
exit(1);

}

/I function for chat
func(sd);

/I close the socket
close(sd);

}



