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ABSTRACT

Currently, service providers are facing with problem is slash dot effect or flash crowds when many
users increase significantly and at the same time access into one live event. Now to address these
issues, the combined benefits of P2P CDN CDN P2P hybrid system is being used, but the server's
processing ability of a hybrid P2P CDN system has reached the critical point and the majority of users
are constantly want to receive better quality content. Accordingly, the service provider has to spend
money to add servers continuously. Peer-to-Peer network is one of a solution to solve this problem. To
decrease request data to the server, users can request data from other users in the same network to get
the desired content. In this paper, we propose the efficient data exchange protocol for P2P live video
streaming over the Web in order to decrease the number of requests to servers that means reduce the
cost of transmission. Also by set up short timeout for request to server and split video into small
chunk, our system has smaller end-to-end delay than unconnected mesh system in CDN-P2P-hybrid. In
our setup environment, we compared the experiment the number of requests for change in delay
between the server and the termination of the proposed method and the conventional method.
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has been grown up widely. There are a lot of

providers for online Content
Delivery Network (CDN) and Peer to Peer (P2P)

network, each having its own set of advantages

streaming  via

and disadvantages. CDN provide excellent quality
to end-users when the work load is within the
limits. However, CDN servers are expensive to
deploy and maintain. While P2P network has
better scalability and less deployment costs, but
the instability of dynamic peers, and the low
performance  when  participated  peers  are
bottleneck [1]. So, by

combining advantages of two system we will take

insufficient are a

advantage of both.

The following goals are set to efficiently
streaming live video over internet: optimization
cost for streaming live video, propose new idea
that balance between cost and delay for live
video streaming service make it easy for user to
streaming user using their smart phone, PC
without any more installed software by using
Web  Real-time
(WebRTC) [2][3]. By using web browser with
supported WebRTC [4], user don’t need to install

Communication  technique

any application or software to streaming live
video [5]. This approach is promise way because
today, all of smart phones can run web browsers
such as Chrome or Firefox. In this paper, we
propose the hybrid CDN-P2P

topology optimization for P2P structure for live

structure  with

video streaming over the Internet by using
WebRTC in order to decrease the number of
requests to CDN servers, reducing the cost of
transmission and also reduce end-to-end delay

while watching live events.

2. Related Work

The main purpose of a CDN is to distribute
contents over a set of web servers highly
distributed around the world, so as to guarantee a
reliable, scalable and efficient delivery of the
contents to end users [6][7]. Let’s give a real
example to understand about CDN: A website is
hosted on a web server that’s located in Korea.
Now if a visitor from US want to access this
website, the page loading time for him will be
relatively high because of the geographic distance
between Korea and US. Now a content delivery
network has servers across the world and they
automatically determine the fastest (or the shortest)
route between the server hosting the site and the
end-user [8]. There are CDN servers in either UK
or Mexico, the page would load much faster for
that visitor from US. We are not aware of any real
implementation and  deployment that actually
demonstrates the benefits of such a hybrid approach
for live video streaming. In this paper, we present
the  design, real-world

deployment and evaluation of a hybrid CDN-P2P

implementation,  and

live streaming system. By combining advantages of

two system we will take advantage of both.

3. Proposed System

In this paper, we design our whole system as
<Figure 1>. For detail of system:

One broadcaster: users use their own camera to
capture live video and broadcast to media server
[91[10].
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Figure 1. Whole System Architecture

One media server, we use HTTP live streaming
(HLS) technique [11] to encode RTMP stream
into .ts file and create index.m3u8 file that

manages .ts files as shown in <Figure 2>.

| Index of fhis/xsplitl/ x

€ | @ 168.131.39.187:8081 /hls/xsplitl/

Index of /hls/xsplitl/

s

06-May-2015 14:13 528K
06-May-2015 14:13 561K
06-May-2015 14:14 579K
06-May-2015 14:14 474K
06-May-2015 14:13 610K
06-May-2015 14:13 564K
06-May-2015 14:13 586K
06-May-2015 14:13 589K
06-May-2015 14:13 543K
06-May-2015 14:13 591K
06-May-2015 14:13 389K
06-May-2015 14:14 609K
06-May-2015 14:14 194

J%2 HLS A Y9 &g
Figure 2. HLS Server's Directory

One HTTP server to run .html in Client’s Side.
One tracker server: track peer join, leave, push it
into swarm.

We use ISP-location and geo-location awareness
concepts to build swarm of peers that can
exchange messages between them. When a peer
wants to watch a live streaming, the peer join
procedure: peer A hits/accesses a link URL (live
events-++), tracker will publish peer A on the
swarm with other peers (request to the same link
URL), create the room for P2P connection. Other

Peers acknowledge that Peer A join the network,
and Peer A establishes a P2P connection with

other peers on the same swarm.

discoverMyRoon: function()
var response = utils.request(ROOM_DISCOVER_URL);
var room = response? JSON.parse(response)[roon']: "live";
utils. updateRoonNane(room);
return roon;

onopen:_function(dc, id) {
console. log("Peer entered the room 1d);
self.swarn(1d] - buffered(dc, {eatecharsize: false))
self.swarn[id].on( 'data’ func\:\nn(da(a) { self.onbata(id, data); 1);
TS updatesuarmstze(aets. swarnetzed)y

ondata: function(id, data)
var parsedData = utils.parseData(data);
var resource = parsedbata[ ' resource' 1
LF (self.isbestre(parsedata) && resource in self .chunksCache && self.currentState 1= PEER_UPLOADING) {
console.log("HAVE RESOURCE, SENDING DESACK " + 1d + ":" + resource);
Self.currentstate = PEER_UPLOADING
var desAckMessage = utils resteessage(CHINK DESACK, resource);
self.swarm[id].send(desAckMessage
) else if (self.isbesAck(parsedData) & Self.currentstate == PEER_DESIRING) {
console.log("RECEIVED DESACK, SENDING REQ " + 1d + ":" + resource)
clearTineout(self.requestTineout);
Self.currentstate = PEER_DOWNLOADING
var regMessage = utils.createMessage(CHUNK_REQ, resource);
self.swarm[id].send(regMessage);
this.requestTineout = setTineout(function() { self.getFronCON(resource); }, REQ_TIMEOUT *1000);
} else if (self.isReq(parsedpata))
console.log("RECEIVED REQ, SENDING CHUNK " + 1d + ":" + resource);
var offerMessage = utils.. (reathe<sagc(04UNK DH’[R resource, self.chunksCache[resource]);
self.swarm[id].send(offerMessage);
utils.incrementCounter("chunksToP2pP");
self.currentstate = PEER_IDLE:
} else 1 (self .Lsoffer (parsedbata) && resource == self.currenturl) {
console.log("RECEIVED OFFER, GETTING CHUNK " + 1d + ":" + resource);
clearTimeout(self. requestT\meout)
self.sendToPlayer(parsedData[ 'chunk']);
utils.increnentCounter("chunksFronp2p™);
self.currentstate = PEER_IDLE;

193 A4 ud TREF
Figure 3. Chunk Exchange Protocol

After the player has received and parsed the
play list, it starts to request video chunks as
shown in algorithm in <Figure 3>. Instead of the
common HTTP request for the chunk from the
CDN, the node sends a REQUEST CHUNK to
every node of the peer swarm and each node that
receives the REQUEST CHUNK searches for the
chunk in its cache. Our implementation stores the
last 10 chunks watched, and if the chunk
requested is cached, the node sends back an
ACK _REQUEST. The desiring peer looks for the
best node from the pool of nodes that sent
ACK REQUEST and sends a REQ to the chosen
one. Every peer that receives a REQ is ensured
by the previous step that the chunk is in its
cache and then it sends an OFFER with the
chunk to the desiring peer. When the desiring
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peer sends the REQUEST CHUNK to swarm, it
waits for a timeout of 1 seconds and if nobody
answers, it requests directly to the CDN using the
traditional server client HTTP schema. The same
occurs if the node chosen to send the chunk
takes more than 1 second to send the file itself
Using Xsplit Broadcaster to broadcast live
video: the streaming was split in chunks (.ts files
and are managed by index.m3u8 file) with 6
of duration and 650Kbps of bitrate

quality using HTTP live streaming protocol.

seconds

Server side: using Javascript programming
HLS server with IP address: 167.131.39.187:8081
HTTP server with IP address: 167.131.39.187:8000
Tracker server with IP address: 167.131.39.187:3000

Client side: using HTML programming. We
used a total of 10 computers running Mozilla
Firefox 40.0 browsers have
WebRTC. All devices were

network, which means that they were in the same

compatible with
in the same IP
location. All devices were observed during one
hour of streaming using our method and then
compared with one hour of streaming using

traditional method.

F 1A A AEE v
Table 1. Parameters Used in the Setup Experiment

Name Parameter Description

. . Length of the
Experiment time 3600s experiment scenario
Number Peers 10 Total number of peers

Chunk length

6s

Length of each chunk

Video length

3600s

Length of
broadcasting video file

When we use the conventional

Turbo code

with the information length of , the total amount

of bits to transmit are , where

is the number of

tail bits of RSCs and here we ignore this value

for simple notation.

4. Experiment Results

Average end-o-end delay in the network

S T R
3 | | | | | |
| S B e —— - - —- -
£ | | i | |
L A P T e e B i e e At

% 4 YEYAY HHF End-to-End AGAIZE
Figure 4. Average End-to-End Delay in the Network

End-to-end delay is a time interval between
frame creation in the source nodes and playing at
destination node. This metric is one of the most
important metric for live video streaming. We
also compare our proposed system  with
unconnected mesh in paper [12] to proof that our
system has low end-to-end delay than their
system. In [12], they proposed a simulation of
hybrid CDN-P2P system for live video streaming
and compared end-to-end delay with system using
P2P mesh-based. We looked at the result for
end-to-end delay with simulation for 100 users is
10 seconds. So, we also deploy this system to
compare with our method as shown in <Fig.4>.
With the same number of peers in the network,
for example 100 peers, end-to-end delay of our
system only is 5 seconds compare with their

system is 10 seconds.
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175-180, 2011.

Jennings, Cullen, Ted Hardie, and Magnus
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—
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