NOJATOK A

["padhiuHMIA MaTepian aTecTaliiHOT poboTy
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XAPKIBChKHUI HAIIIOHAJIBHUH YHIBEPCHUTET PAJIOEJIEKTPOHIKH

Kadenpa EnekTpoHHHX 00UHCTIOBATEHHX MALTHH

Moaudikopannii KBecT-MeTO AHAJI3Y OBePIICHHHX Mepex 3
HEBH3IHAYEHOI0 KiILKICTIO OBepJIeiB

Bukonas: Kepipmik
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AOOATOK b
dparmeHTV Kogy NporpaMHoro 3abesneyvyeHHs 14 aHanisy gnHamivyHo1

OBep/ieriHOT Mepexi

/1 FILE: overl ay/overlay.c

I
/I Description: this file inplenments a ON process
/A ON process first connects to all the neighbors and then starts

listen_to_nei ghbor threads each of

[ Iwhi ch keeps receiving the incoming packets from a nei ghbor and forwarding
the received packets to the

/1 SNP process. Then ON process waits for the connection from SNP process.
After a SNP process is connected,

/1 the ON process keeps receiving sendpkt arg t structures from the SNP
process and sendi ng the received

/] packets out to the overlay network.

11

//Date: April 28, 2020

#i ncl ude <stdlib. h>

#i ncl ude <stdio. h>

#i ncl ude <sys/types. h>
#i ncl ude <sys/socket. h>
#i ncl ude <netinet/in.h>
#i ncl ude <string. h>

#i ncl ude <pthread. h>

#i ncl ude <arpa/inet. h>
#i ncl ude <netdb. h>

#i ncl ude <uni std. h>

#i ncl ude <signal . h>

#i ncl ude <sys/ ut snane. h>
#i ncl ude <assert. h>

#i nclude "../common/constants. h"

#i ncl ude "../comon/ pkt. h"

#i ncl ude "overlay. h"

#i ncl ude "../topol ogy/topol ogy. h"

#i ncl ude "nei ghbortabl e. h"

/lyou should start the ON processes on all the overlay hosts within this

period of tine
#def i ne OVERLAY_START_DELAY 25

/**************************************************************/

/I decl are gl obal vari abl es
/****************************~k~k********************************/
[/ decl are the nei ghbor table as gl obal variable

nbr_entry t* nt;

/I declare the TCP connection to SNP process as global variable

i nt network_conn;
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/**************************************************************/

[1inplenentation overlay functions

/**************************************************************/

/1 This thread opens a TCP port on CONNECTI ON_PORT and waits for the incom ng
connection fromall the neighbors that have a | arger node I D than ny nodel D,
/1 After all the incom ng connections are established, this thread termni nates
voi d* waitNbrs(void* arg) {
/] create TCP port on connection port
int sd, connection;
i nt ntoConnect;
int nyl D, nei ghborNum newnodel D
struct sockaddr _in nyaddr, connectedaddr;
sockl en_t connaddrl en;
connaddrl en = si zeof (connect edaddr);
/I Find nunber of neighbors with |arger node ID
myl D = topol ogy_get MyNodel IX() ;
nei ghbor Num = t opol ogy_get Nor Nun() ;
nt oConnect = O;
for (int i = 0; i < neighborNum i++){
if (nt[i].nodelD > nylD){
nt oConnect ++;
}

/1 Set up server address
menset ( &ryaddr, 0, sizeof(nyaddr));
myaddr.sin_fam |y = AF_I NET;
myaddr . si n_addr.s_addr = htonl (| NADDR_ANY) ;
myaddr. si n_port = ht ons( CONNECTI ON_PORT) ;
Illnitialize socket, bind, and |isten
sd = socket (AF_I NET, SOCK STREAM 0);
if (sd < 0){
printf("err: socket creation failed\n");
return NULL;

}

i f (bind(sd, (struct sockaddr *)&nyaddr, sizeof (nyaddr))<0){
printf("err: bind failed\n");
return NULL,;

}

if (listen(sd, MAX_ NODE NUM < 0){
printf("err: listen failed\n");
return NULL;

/1 Accept connections until all |arger neighbors have connected
printf("Connections to receive: %l\n", ntoConnect);
whi |l e (ntoConnect > 0){

connection = accept (sd, (struct sockaddr *) &onnect edaddr,
&connaddr | en) ;
if (connection == -1){
printf("err: connection failed\n");
conti nue;

newnodel D = t opol ogy_get Nodel Df r om p( &onnect edaddr. si n_addr);
printf("Received conn fromnode = %\ n", newnodelD);

nt _addconn(nt, newnodel D, connection);

nt oConnect - -;

}
return NULL;
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/1 This function connects to all the neighbors that have a smaller node ID
than ny nodel D

/1l After all the outgoing connections are established, return 1, otherw se
return -1

i nt connectNors() {
i nt nei ghbor Num nyl D,
i nt newconn;

struct sockaddr _in servaddr;

nei ghbor Num = t opol ogy_get Nor Nun{() ;
myl D = topol ogy_get MyNodel IX() ;
for (int i = 0; i < neighborNum i++){

if (nt[i].nodelD < nylD){

/] Set up server address

menset (&servaddr, 0, sizeof(servaddr));
servaddr.sin_port = htons(CONNECTI ON_PORT) ;
servaddr.sin_addr.s_addr = nt[i].nodel P;

servaddr.sin_fam |y = AF_I NET;

/1 Set up socket and connect
newconn = socket (AF_I NET, SOCK STREAM O0);
i f (newconn < 0){
printf("err: can't create the socket\n");

return -1;

i f (connect (newconn, (struct sockaddr *) &er vaddr,
si zeof (servaddr) ) <0) {

printf("err: connection failed\n");
return -1,

}

printf("Connection est to %\n", nt[i].nodelD);



//create the new connection in the table

nt _addconn(nt, nt[i].nodel D, newconn);

return 1;

}

/I Each listen_to_neighbor thread keeps receiving packets from a neighbor.
handl es the recei ved packets by forwarding the packets to the SNP process.
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It

/[lall listen_to_neighbor threads are started after all the TCP connections to

t he nei ghbors are established
voi d* |isten_to_nei ghbor(void* arg) {
i nt index;
int conn;
snp_pkt _t pkt;
/1 Cast arg back into an int
index = *(int*) arg;
//find the connection in that index
conn = nt[index].conn;
/1 Continually receive packets from nei ghbor and forward to SNP
whil e (recvpkt (&pkt, conn) > 0){
printf("Received packet from nei ghbor %\ n", nt[index].nodelD);
i f (forwardpkt TOSNP(&pkt, network _conn) > 0){

printf("Forwarded packet to SNP\n");

}

cl ose(conn);
nt[index].conn = -1;
pt hread_exit(0);
}
/*Thi s function opens a TCP port on OVERLAY_PORT, and waits for the
i ncom ng connection fromlocal SNP process. After the local SNP process is
connected, this function keeps getting sendpkt_arg ts from SNP process, and

sends the packets to the next hop in the overlay network. If the next hop's



nodel D i s BROADCAST _NODEI D, the packet should be sent to all

nodes.
*/
void wait Network() {

i nt overl ayserver;

struct sockaddr _in serv_addr, snp_addr

sockl en_t snp_addr _

| en;

snp_addr _| en = sizeof (snp_addr);

snp_pkt _t pkt;

i nt next Node;

i nt numNei ghbors =

t opol ogy_get Nor Num() ;

/I Create |istening socket

overl ayserver = socket (AF_I NET, SOCK STREAM O0);

if (overlayserver < 0){

printf("err:

return;

socket creation failed for O\\n");

/] Set up server address

menset (&serv_addr,

0, sizeof(serv_addr));

serv_addr.sin_famly = AF_I NET;

serv_addr. sin_addr.

serv_addr. sin_port

s_addr = htonl (| NADDR_ANY) ;

= ht ons( OVERLAY_PORT) ;

//bind socket and listen for connection

if (bi nd(overl ayserver, (struct sockaddr

si zeof (serv_addr)) < 0){
printf("err:
return;

}

bind failed for ON server\n");

if (listen(overlayserver, 1) < 0){

printf("err:

return;

listen failed\n");
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t he nei ghbori ng

*) &serv_addr,
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while (1){

networ k_conn = accept(overlayserver, (struct sockaddr*)&snp_addr,
&snp_addr _|en);

if (network_conn == -1){
printf("Connection could not be est with SNP\n");
conti nue;

}

printf("SNP connection est\n");

whi | e (get pkt ToSend( &kt, &next Node, network_conn) > 0){

printf("Received packet from SNP\n");

[l If next node is BROADCAST NODEID send to all the
nei ghbors

i f (next Node == BROADCAST_NODEI D) {
for (int i = 0; i < numNei ghbors; i++){
if (nt[i].conn !'= -1){
sendpkt (&kt, nt[i].conn);

printf (" Forwarded packet to %\ n"
nt[i].nodel D);

/'l Oherwise find the next node in the table
el se {
for (int i = 0; i < numNei ghbors; i++){
if (nt[i].nodel D == next Node) {
i f (sendpkt(&pkt, nt[i].conn) < 0){

printf("failed to forward
packet\n");

el se{
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printf("forwarded packet\n");

}
br eak;
}
}
}
}
cl ose(network_conn);
network _conn = -1,
}
}
/1this function stops the overlay
/lit closes all the connections and frees all the dynanmically allocated

menory
/1it is called when receiving a signal SIG NT
void overlay_stop() {
/1 ose all overlay connections and free nei ghbortable

nt _destroy(nt);

// Cl ose SNP connection
cl ose(network_conn);

network_conn = -1;

exit(0);

int main() {

/lstart overlay initialization

printf("Overlay: Node 9%l initializing...\n",topology get MyNodel X));
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/lcreate a nei ghbor table
nt = nt_create();
[linitialize network conn to -1, neans no SNP process i s connected yet

network _conn = -1;

/lregister a signal handler which is sued to terninate the process

signal (SI G NT, overlay_stop);

[lprint out all the neighbors

i nt nbrNum = t opol ogy_get Nor Num() ;
int i;

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

printf("Overlay: neighbor %l: %l\n",i+1,nt[i].nodel D);

[/start the waitNbrs thread to wait for inconing connections from
nei ghbors with | arger node | Ds

pt hread_t wait Nbrs_t hread;

pt hread_creat e( &vai t Nbrs_t hread, NULL, wai t Nbrs, (voi d*) 0) ;

[Iwait for other nodes to start

sl eep( OVERLAY_START_DELAY) ;

/I connect to neighbors with smaller node IDs

connect Nors();

[/wait for waitNbrs thread to return

pt hread_j oi n(wai t Nbrs_t hr ead, NULL) ;

/lat this point, all connections to the nei ghbors are created

/lcreate threads listening to all the neighbors

for(i=0;i<nbrNumi++) {
int* idx = (int*)malloc(sizeof(int));
*idx =i
pthread_t nbr _listen_thread;
pt hread_create(&nbr _|isten_thread, NULL,|isten_to _nei ghbor, (voi d*)i dx);

printf("Overlay: node initialized...\n");
printf("Overlay: waiting for connection from SNP process...\n");

/[Iwaiting for connection from SNP process
wai t Net wor k() ;

Mpuknan 6.1 — CTpyKTypa anny
Simple-Overlay-Network/overlay/overlay.c



