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Abstract of Master’s Thesis

Academic Year 2010

Realization of High-Stability Multicast Using an Autonomous,

Distributed Transmission Gateway

To realize one-to-many broadcast style real-time streaming over the Internet, IP multi-
cast is the effective architecture, as it can reduce computing resources at the data sender
and network resources. However, because only one copy of each data packet is sent to
an unlimited number of multicast receivers, it is difficult to guarantee the data reception
quality for each receiver, and hence stable IP multicast communication architecture is
desired.

In this study, we establish the high-stability multicast using an autonomous, distributed
Transmission Gateway (TG). Multiple TGs are installed at multicast networks. Some of
the responsible TGs join and receive appropriate multicast streams receives join, and
these TGs monitor the reception quality for each receiver and transmit missing packets
to complement packets lost by the receiver.

The TG also has the function to translate multicast streams to unicast streams. There-
fore, the TG could forward the translated unicast streams to receivers if the multicast
reception quality for the receivers is worse than the one for the TG. Since the multiple
TGs can negotiate the multicast reception qualities among the TGs, the most effective TG
can complement lost packets or transmit unicast streams in stead of multicast streams.

We implemented the actual TG and evaluate the effectiveness of our proposed system.
According to the result, we provide the high-stability multicast communication system
that reduces the possibility of packet loss.

Keywords :

1. Streaming, 2. IP Multicast, 3. Translator,4. Internet

Keio University Graduate School of Media and Governance
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_ N N
struct cont_list{ struct cl_list{
int sock; int sock;
struct ip_mreq mregq; int usock;
int del_flag; struct sockaddr_in addr;

int ucast_flag;
u_long pkt_loss_count;

struct pkt_cnt pkt_cnt; u_int32_t ssrc;
long pkt_loss;
u_int32_t ssrc; int loss_cnt;
struct cl_list *cl_list; char prev_tgaddr[16];
struct cont_list *next; struct cl_list *next;
struct pkt_buf *pkt_buf; };
3
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é N

(abbreviation)

struct pkt_buf *tmp_list;

u_int32_t recvbuf [1500];

memset (recvbuf, 0, sizeof (recvbuf));
struct RR *rr = (struct RR *)&recvbuf [0];

long seq;
long seq_prev;

n = recv(rtcp_sock, (char *)&recvbuf, sizeof (recvbuf), 0);

seq = rr->seq

seq_prev = rr->seq_prev;
(abbreviation)

tmp_list = cont_list->pkt_buf;
while(tmp_list->prev != NULL){
tmp_list_prev = tmp_list;
tmp_list = tmp_list->prev;
if (seq_prev < tmp_list->seq && tmp_list->seq < seq){
if ((n = sendto(cl_list->usock,
(char *)&tmp_list->buf, tmp_list->size,
0,
(struct sockaddr *)&cl_list->addr, &length)) < 0) {
perror("sendto");

return -1;

X
tmp_list = tmp_list->prev;

+
- J
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if (FD_ISSET(sock2, &fds)){
len = sizeof (TG_addr);
if ((new_sock = accept(sock2,
(struct sockaddr *)&TG_addr,
&len)) < 0){
perror("accept");
return -1;
}
if (new_sock != -1){
FD_SET(new_sock, &readfds);
TG_add (new_sock, &TG_info, TG_addr);

}
if(TG_list != NULL){
while(TG_list->next != NULL){
if (FD_ISSET(TG_list->sock, &fds)){
memset (tgbuf, 0, sizeof (tgbuf));
n = read(TG_list->sock, (char *)&tgbuf, sizeof (tgbuf));

if(n <= 0){
FD_CLR(TG_list->sock, &readfds);
get_TG_info(TG_list, p_info, del, 0);
Yelse{
get_TG_info(TG_list, p_info, tg_report, n);
+
}
TG_list = TG_list->next;

064 0000000DOOO0

OOooOooOOobOooTCeObDODbOOODODODOD

goboobog

Ooo0oobooO0ooooooTGoOooboTGUooOoooooooboooobooOoDO
OTGOOOODOOoooOTCPOOOOOODOODOODOODOODODODOODOODO
g3dboooodn

38



6.2 00O0OO g et OO

gooo

O TGoOoOoOoOoooooooooooobooboboOoooooboooooboooboooo
gooboobo0obOobobOooboooUoobOobOobOooo TGUOOUOOoOobUoDbOoo
gooooboboooooooooooobooo Tcoooooboooboooboooobooo
gooboOoboobobooooooooobobobOobDobDoooo TGUDOODbOD
goooooooboooobooooooTGOoboOooobOooboboooTePOoOooDoobOoo
Oooobobooooobooo TGcoOOooooDOon

6.2.6 UUOOOOOOO

ooboobooogooooTrTcooo TgooobooooIpooboobooboboonog
gbboobuogbbugoboogbobuogobooobboobbuoobobooon
gboobooboobboobooboobooboobbobboobobooobglIp
gbboboogobogboobboobboobboooboobobobooooboo
gobboooobbbuoooobo

gobobooodn

OTGoOOooooooooooooooooooobooboooboooooboooobooo
gbuobogobuogbogboogboobuoobbuoobboobboobobn
O00o0oO00dEAIODOOO

e J0DOOODOODOO
OO00O0D0D00oO0oOoo0RlACOODOO0 TGOOODODODOODODOoDoDOoooOooo
00000000 RTPOOODOOOODODODODO sequence 0O0OOO0OO0OOO0O
O00000o0Oooon RTP sequence D00 OO0OOOOOOSsequence 00000
O0dDO00doO0do0bOdoooobodoDoooOooboDooooooooooooa
sequence 0 00 RTCP ODDODOODOOODOODOODOOODOO TGOODO
ood

e JUOOOOOOUOO
gbobubooboubobobooboubbobdbdproxy 0000 ooboon
gbboobbuooobbuoodbbuooobboobbboodobbid sequence
gbbboodgbbbdoobbboodobbboobobbooobbboodabn
ooooboTGcooobooooo

gobooboogdn

gobooobogobgooIipbobbobboobbooboobooboobooboon
gbobobobobobobobobuoooobobobobobobbobobbo

39



6.2 00O0OO g et OO

dvrecv_param->pkt_loss += rtphdr->seq - rtp_seq_prev - 1;
dvrecv_param->pkt_loss_sum += rtphdr->seq - rtp_seq_prev - 1;

(abbreviation)
if (rtphdr->seq - rtp_seq_prev - 1 !'= 0){

printf ("pkt_loss : %d\n", rtphdr->seq - rtp_seq_prev - 1);
(abbreviation)

rtp_seq_prev = rtphdr->seq;
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