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P2P file sharing applications using TCP suffer from head-of-line blocking problem.
This research attempts to alleviate this by modifying BitTorrent, one of the most popular P2P
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simultaneously establish more than one Transport layer connection to a target application on the
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3.1 Multi-Streaming
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3.2 Multi-Homing
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3.3 4-way handshake
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Peer-to-Peer Technology
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Comparison Study on the Performance of P2P File Sharing Application

using TCP vs. SCTP

WeFIvo MulIMIEIYINa  KA.AT.IaR Aa0mTian  WAAT.gYLIa NATY

a o 4 a o 4 a o 4

YWINGQUNHATAITANT YUDINQENHATAIGAT NW1INGQUUNEATAITANT

g4864197@ku.ac.th fscicls@ku.ac.th fscismi@ku.ac.th
Abstract

P2P file sharing applications using TCP suffer from head-of-line blocking problem. This
research attempts to alleviate this by modifying BitTorrent, one of the most popular P2P file
sharing applications, to work with SCTP instead of TCP. SCTP allows an application to
simultaneously establish more than one Transport layer connection to a target application on the
remote machine. This feature is called multi-streaming. Our experimental result indicates 1 to 3%
speed up in total file transfer time when using BitTorrent with SCTP over TCP. The speed up

tend to increase with the size of file transferred.

Keywords: P2P, BitTorrent, SCTP, TCP, HOL
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s ctcs.cpp

int Ctcs::Connect()
{

ssize t r;

m_last_timestamp = now;

if(s2sin(m_host,m port,&m sin) < 0) {
fprintf(stderr,”warn, get CTCS ip address failed.™);
return -1;

}

m_sock = socket(AF_INET,SOCK_STREAM, IPPROTO_SCTP);
iT(INVALID_SOCKET == m_sock) return -1;

if(setfd_nonblock(m_sock) < 0) {CLOSE_SOCKET(m_sock); return -1; }

r = connect_nonb(m_sock, (struct sockaddr*)&m sin);

if( r == -1 ){ CLOSE_SOCKET(m_sock); return -1;}
else if( r == -2 ) m_status = T_CONNECTING;
else{

m_status = T_READY;
if( Send_Protocol() = 0 && errno !'= EINPROGRESS ){
fprintf(stderr,"warn, send protocol to CTCS failed.
%s\n",strerror(errno));
return -1;

}
if( Send_Auth() '= 0 && errno != EINPROGRESS ) {
fprintf(stderr,"warn, send password to CTCS failed.
%s\n",strerror(errno));
return -1;
}

if( Send_Torrent(BTCONTENT.GetPeerld(), arg_metainfo_file) 1= 0
&&

errno != EINPROGRESS ){
fprintf(stderr,"warn, send torrent to CTCS failed.

%s\n",strerror(errno));
return -1;
}
}
return O;

}

W8 PeerList.cpp

int PeerList: :NewPeer(struct sockaddr_in addr, SOCKET sk)

{
PEERNODE *p;

btPeer *peer = (btPeer*) 0;
int r;
struct sctp_initmsg initmsg;

iT( m_peers_count >= cfg_max_peers ){
iT( INVALID_SOCKET != sk ) CLOSE_SOCKET(sk);
return -4;

}
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if( Self._IpEquiv(addr) ){
iF(INVALID_SOCKET != sk) CLOSE_SOCKET(sk); return -3;} // myself

for(p = m_head; p; p = p->next){
if(PEER_IS_FAILED(p->peer)) continue;
if( p->peer->IpEquiv(addr)){ // already exist.

if( INVALID _SOCKET != sk) CLOSE_SOCKET(sk);
return -3;

}
}

if( INVALID_SOCKET == sk ){
if( INVALID_SOCKET == (sk = socket(AF_INET,SOCK_STREAM,
IPPROTO_SCTP)) ) return -1;

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

initmsg.sinit _num_ostreams = 65535;
initmsg.sinit_max_instreams = 65535;
initmsg.sinit_max_attempts = 4;

r = setsockopt(m_listen_sock, IPPROTO_SCTP, SCTP_INITMSG,
&initmsg, sizeof(initmsg));

if( setfd_nonblock(sk) < 0) goto err;

if(arg_verbose) fprintf(stderr, "Connecting to %s:%hu\n',
inet_ntoa(addr.sin_addr), ntohs(addr.sin_port));
if( -1 == (r

connect_nonb(sk, (struct sockaddr*)&addr)) ) return
_1;

peer = new btPeer;

#ifndef WINDOWS

if( !peer ) goto err;
#endif

peer->SetConnect();
peer->SetAddress(addr) ;
peer->stream.SetSocket(sk);
peer->SetStatus( (-2 == r) ? P_CONNECTING

Yelse{
if( setfd_nonblock(sk) < 0) goto err;

: P_HANDSHAKE );

peer = new btPeer;

#ifndef WINDOWS

if( !peer ) goto err;
#endif

peer->SetAddress(addr);
peer->stream.SetSocket(sk);

peer->SetStatus(P_HANDSHAKE) ;
¥

iT( P_HANDSHAKE == peer->GetStatus() )
if( peer->Send_Shakelnfo() '= 0 ) { delete peer; return -1; }
p = new PEERNODE;
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#ifndef WINDOWS

if( 'p ){ delete peer; return -1;}
#endif

m_peers_count++;

p->peer = peer;

p->next = m_head;
m_head = p;
return O;

err:
CLOSE_SOCKET(sk);
return -1;

}

int PeerList::Initial_ListenPort()
{
int r = 0;
struct sockaddr_in lis_addr;
struct sctp_initmsg initmsg;

memset(&lis_addr,0, sizeof(sockaddr_in));
lis_addr.sin_family = AF_INET;
lis_addr.sin_addr.s_addr = INADDR_ANY;

listen_sock = socket(AF_INET,SOCK_STREAM, IPPROTO_SCTP);
T( INVALID_SOCKET == m_listen_sock ) return -1;

m
i

memset(&initmsg, 0, sizeof(initmsg));
initmsg.sinit _num_ostreams = 65535;
initmsg.sinit_max_instreams = 65535;
initmsg.sinit_max_attempts = 4;

r = setsockopt(m_listen_sock, IPPROTO_SCTP, SCTP_INITMSG,
&initmsg, sizeof(initmsg));

it ( cfg_listen_ip =0 )
lis_addr.sin_addr.s_addr = cfg_listen_ip;

if(cfg_listen port && cfg_listen _port '= LISTEN PORT_MAX){
lis_addr.sin_port = htons(cfg_listen_port);
if(bind(m_listen_sock, (struct sockaddr*)&lis_addr,sizeof(struct
sockaddr_in)) == 0)

r = 1;
else

fprintf(stderr,"warn,couldn®t bind on specified port %d: %s\n",

cfg_listen_port,strerror(errno));

}
if( Ir ){

r = -1;
cfg_listen_port = cfg_max_listen_port;
for( ; r 1= 0; ){
lis_addr._sin_port = htons(cfg_listen_port);
r = bind(m_listen_sock, (struct
sockaddr*)&lis_addr,sizeof(struct sockaddr_in));

if(r 1= 0){
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cfg_listen_port--;

if(cfg_listen_port < cfg min_listen_port){
CLOSE_SOCKET(m_listen_sock);
fprintf(stderr,”error,couldn®t bind port from %d to %d:

%s\n'",
cfg_min_listen_port,cfg max listen_port,strerror(errno));
return -1;
}
3
} /7 end for(; r 1= 0;) */
}
if(listen(m_listen_sock,5) == -1){

CLOSE_SOCKET(m_listen_sock);
fprintf(stderr,"”error, couldn™t listen on port %d: %s\n",

cfg_listen_port,strerror(errno));
return -1;

}

if( setfd_nonblock(m_listen_sock) < 0){
CLOSE_SOCKET(m_listen_sock);

fprintf(stderr,"error, couldn™"t set socket to nonblock mode.\n");
return -1;

}

printfF('Listening on %s:%d\n", inet _ntoa(lis_addr.sin_addr),
ntohs(lis_addr.sin_port));

return O;

}

Ws Tracker.cpp

int btTracker::Connect()

A
ssize_t r;
time(&m_last_timestamp);
struct sctp_initmsg initmsg;

if(s2sin(m_host,m port,&m sin) < 0) {
fprintf(stderr,"warn, get tracker®s ip address failed.");

if(arg_ctcs) CTCS.Send_Info("'warn, get tracker®s ip address
failed.™);

return -1;
3

m_sock = socket(AF_INET,SOCK_STREAM, IPPROTO_TCP);
iF(INVALID_SOCKET == m_sock) return -1;

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

initmsg.sinit_num_ostreams = 65535;

initmsg.sinit_max_instreams = 65535;

initmsg.sinit _max_attempts = 4;

r = setsockopt(m_sock, IPPROTO_SCTP, SCTP_INITMSG, &initmsg,
sizeof(initmsg));

// we only need to bind if we have specified an ip
// we need it to bind here before the connect!!!!
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if ( cfg_ listen_ip '=0) {
struct sockaddr_in addr;
// clear the struct as requested in the manpages
memset(&addr,0, sizeof(sockaddr_in));
// set the type
addr.sin_family = AF_INET;
// we want the system to choose port
addr._sin_port = 0;
// set the defined ip from the commandline
addr._sin_addr.s_addr = cfg_listen_ip;
// bind it or return...
if(bind(m_sock, (struct sockaddr*)&addr,sizeof(struct
sockaddr_in)) = 0){
fprintf(stderr, "warn, can"t set up tracker connection: %s\n",
strerror(errno));
return -1;
}
}

if(setfd_nonblock(m_sock) < 0) {CLOSE_SOCKET(m_sock); return -1; }

r = connect_nonb(m_sock, (struct sockaddr*)&m sin);

if( r == -1 ){ CLOSE_SOCKET(m_sock); return -1;}
else iIf( r == -2 ) m_status = T_CONNECTING;
else{

if( 0 == SendRequest()) m status = T_READY;
else{ CLOSE_SOCKET(m_sock); return -1;}
}

return O;

}

BTContent.cpp

int btContent::SeedTimeout(const time_t *pnow)

{

_int64_t dl;

f( pBF->IsFull() ){

if( Im_seed_timestamp ){

Tracker_Reset(1);
Self_ResetDLTimer();
Self_ResetULTimer();
ReleaseHashTable();
m_seed_timestamp = *pnow;
FlushCache();

u
i

extern struct timeval timeStart, timeStop;
extern long sec, usec;

gettimeofday(&timeStop, NULL);

printf(""\n--> Finished at %d.%d\n", timeStop.tv_sec,
timeStop.tv_usec);

usec = timeStop.tv_usec - timeStart.tv_usec;

sec = timeStop.tv_sec - timeStart.tv_sec;
if(usec < 0) //borrow sec
{

usec = 1000000 - usec;
sec--;
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}
printf("'--> amount = %d.%d\n", sec, usec);
printf("\nDownload complete.\n");
printf("'Total time used: %lu minutes._\n",(*pnow -
m_start_timestamp) / 60);
printf(''Seed for other %lu hours'", cfg_seed hours);
if(cfg_seed ratio) printf(" or to ratio of %f",
cfg_seed_ratio);
printf(* . \n\n"");

FILE *fp = fopen(“'result.txt", "at+');

char output[150];

sprintf(output, "File = %s\nStart = %d.%d\nStop = %d.%d\namount =
%d.%d\n\n"", arg _metainfo_file, timeStart.tv_sec, timeStart.tv_usec,
timeStop.tv_sec, timeStop.tv_usec, sec, usec);

fputs(output, fp);

fclose(fp);

it (Yarg_flg_force_seed_mode)

Tracker.SetStoped();
WORLD.CloseAll();
exit(0);

}
dl = (Self.TotalDL() > 0) ? Self.TotalDL(Q) :
GetTotalFilesLength();
if( (cfg_seed_ratio == 0 && cfg_seed hours == 0) ||
(cfg_seed _hours > 0 &&
(*pnow - m_seed_timestamp) >= (cfg_seed hours * 60 * 60))
I
(cfg_seed_ratio > 0 &&
cfg_seed_ratio <= Self.TotalUL() 7/ dl) ) return 1;
}

return O;

}

BTStream.cpp

ssize_t btStream::Send Piece(size_t idx,size_t off,char
*piece_buf,size_t len)
{

size_t g = htonl(len + H_PIECE_LEN);

unsigned char t = M_PIECE;

ssize t r;

size_t x = i1dx;
idx = htonl(idx);
off = htonl(off);

if( (r = out_buffer._Put(sock, (char*)&q,4, x)) < 0 ) return r;
if( (r = out_buffer.Put(sock, (char*)&t,1, x)) < 0 ) return r;
if( (r = out_buffer.Put(sock, (char*)&idx,4, x)) < 0) return r;
if( (r = out_buffer._Put(sock, (char*)&off,4, x)) < 0) return r;

return out_buffer._PutFlush(sock,piece buf,len, X);



76

bufl0.cpp

ssize_t Buflo::Put(SOCKET sk, char *buf,size_t len, uintl6_t idx)
{
ssize t r;
if( _left buffer_size < len ){ //no enough space
r = FlushOut(sk, idx);
ifCr <0 ) return r;
for( ; _left buffer_size < len; ) // still no enough space
if( realloc_buffer() < 0) return -3;

}

memcpy(b + p, buf, len);
p += len;

return O;

}
btconfig.h

#iftndet BTCONFIG_H
#define BTCONFIG_H

extern size_t cfg req_slice_size;

#define MAX_METAINFO_FILESIZ 4194304

// According to specs the max slice size is 128K. But most clients
do not

// accept a value that large, so we limit to 64K. Note that there is
a

// comparison in RequestQueue::IlsValidRequest() (see btrequest.cpp)
that

// doubles the value so that we will accept a request for 128K.
#define cfg _max_slice_size 65536

extern size_t cfg_req_queue_length;

#define MAX_PF_LEN 8

#define PEER_ID LEN 20

#define PEER_PFX ''-CD0201-""

extern size_t cfg_cache_size;

extern size_t cfg_max peers;
extern size_t cfg_min_peers;

extern unsigned long cfg_listen_ip;
extern int cfg_listen_port;

extern int cfg_max_listen_port;
extern int cfg_min_listen_port;

extern time_t cfg_seed hours;
extern double cfg_seed ratio;

extern int cfg_max_bandwidth;
extern int cfg_max_bandwidth_down;
extern int cfg_max_bandwidth_up;

// arguments global value
extern char *arg_metainfo_file;
extern char *arg_bitfield file;
extern char *arg_save_as;



extern

extern
extern
extern
extern
extern
extern

extern
extern

extern
extern
#endif

char *arg_user_agent;

unsigned char arg_flg_force_seed_mode;
unsigned char arg_flg_check only;
unsigned char arg_flg_exam only;
unsigned char arg_flg _make_ torrent;
size_t arg_file_to _download;

unsigned char arg_verbose;

size_t arg_piece_length;
char *arg_announce;

char *arg_ctcs;
int cfg_exit_zero_peers;
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