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Abstract
This paper2 proposes multimedia service system using equi-loaded distri zb -caching

mechanism in the wire/wireless network environment. Thjs\ propose edia service
system is composed of integrated switching agent severa ies and access
points(APs) with buffer in wire/wireless LAN. The ISA i 0 e tem and performs

switching the streams transmitted from server to pro S stores the streams
serviced to the users and the loads of them are ev dlstrl the ISA. The APs with
buffer take charge of connection to the pI’OXI the m%lﬁx ia server on Internet, and

reduce service delay for mobile devices.sW m the system provides equi-loaded
proxies, and reduces the amount of us twork @ ces and the load of multimedia
server in wire and wireless network by d of i

Keywords: Web-cache, Multlw&ig)wirele%A
1. Introduction <) \Q\
Multimedia servmx& ing v'%e)}‘audio, MP3 and web-games has been increased

on Internet accord the e ment of the speed of wire/wireless network and the
capacity of devices. timedia services in wire/wireless network are
experiencing efici network resources and the massive load of server. Thus,
many researches have d for the reduction of server load and effective use of
network resources. T ore users for multimedia service increase, the more loads of
the server. Traditi ervices are obviously inefficient to provide high-quality, high-
capacity contents sers [1, 2]. Thus, the technique for web-cache multimedia service
was studied.

Althoug ny researches use several proxies to solve these problems, they have
an:%@ em that the proxies have different load due to the contents of multimedia

ac 0 the popularity of them [3, 4].

Thédistributed web-cache policy including CDN(contents delivery network) that
several proxies have advantages of reducing the load of multimedia server on Internet
[5-7]. But continuous communication is needed in order to maintain file
synchronization of current cache state among multiple proxies, and the problem for the
duplication of cache data and the waste of cache space is arisen [8, 9].

This paper proposes equi-loaded distributed web-cache policy that several proxies
and APs with cache are controlled by ISA (Integrated Switching Agent). And this paper
use effectively deficient network bandwidth under the control of ISA. Proxy server and
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AP in this paper are controlled by the ISA to avoid duplication of multimedia contents
in the cache. The proposed mechanism in this paper may use effectively for the various
multimedia service request in wire/wireless network. This paper uses LFU(least
frequent used) cache replacement according to the shortage of cache.

The rest of this paper is as follows: Section 2 describes the structure and operations
of multimedia service system using distributed web-cache policy and explains the
operation. Section 3 proposes algorithms to support equi-loaded cache mechanism.
Section 4 deals with the results of simulation for the proposed system. And finally, we
discuss our conclusion.

2. The Structure and Operation of Multimedia Service S xtfsmg
Distributed Web-cache Policy ? ’

The structure of the proposed multimedia system usi qeu -loa ibuted web-
cache policy as shown in Figure 1 is composed of a d as on Internet, a

ISA(Integrated Switching Agent), several proxigswa with cache and a
number of user computers including mobile dev'

The multimedia server stores the multimedia €o tents% ceives service request
from the client through ISA, proxy and AP %ﬂ the,m dia streams requested are
do not save in proxy and AP cache. °A e serv nsmits multimedia contents
requested to ISA.

Integrated Switching
Agent(ISA)

0 Pr'_?-c'_,u AP B Proey
e o Ih [P
cacl ]

Figure 1. The Structure of proposed dlstrlbuted web-cached multimedia
system

ISA is the core component of this system, takes charge of control the proxies and AP and
manages video cache table(VCT). The ISA splits the multimedia contents transmitted from
server into the form of the segment, switches them to corresponding proxies according to the
request. These streams are stored distributively on the multiple proxy server to use efficiently
the cache-space in the case of popular multimedia [6]. The ISA is located between proxies
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and APs. The VCT in ISA is the table that indicates the proxy where the streams requested
are stored. The ISA notifies to the client that the proxy to connect.

The VCT is divided into two parts: video content number(Video #) and segment
number(Segment #). When ISA splits video contents, the segment # is humbered from the
starting point of the video contents. If a specific user requests multimedia contents #2, the
ISA checks a VCT table whether the requested contents store on proxy. If there is no contents
on the proxy, the ISA requests contents to the server. Then the ISA updates VCT table and
notifies to the corresponding proxy to store contents transmitted from server, and we call this
stream segment #1. And other users request the same video contents, the ISA switches the
successive streams to be stored on distributed proxies according to the order of reqiest. [Then
the successive streams(segment #2 and #3) are stored on proxy #2 and #3. q‘%e?p)ular
multimedia requested are stored nearly evenly on almost all proxies in t %MK This
proposed mechanism contributes equitable load balancing according to h uests. The
detailed explanation is given in below. %

2.1. The Operation for Multimedia Service Tranw

To process a service request, ISA determines etho%k%wdmg services as the
position of contents. Method of providing ices can, be ®ivided into two methods
significantly. A server transfer mode .w e cont oes not exist in the proxy
server, another one is the multlpl |55|0 o e when some of the content
resides. AP or proxy server receive ser\@ st of the client and transmits to

the ISA. ISA which has recei ervic st, checks for the existence of the
video content of the proxy s@&e y referrin VCT of the ISA. In the case of the

proxy server is in the initial state or n o content for cache replacement policy,
Proxy server receives the s ice req e client, which forwards the request to the
ISA. Because the V|d~e tent doe exist in the cache, ISA perform the operation
of the server trans de tha quires the video content to the multimedia server.

Multimedia se recelw request transmits the video content corresponding
to the ISA. 6
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Figure 2. The Structure of Server Operation
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ISA is numbered sequentially in units of segments the video content that has been
transferred and executing the distributed saving to a proxy server segments as shown in
Figure 2. When the client requests video content #2 in the proxy server #2, ISA sequentially
stores the stream to the proxies about content #2. VCT shows that four proxies distributively
stores the 7 segment about video content #2. Later, if the user requests by other segments of
the content #2, ISA provides switching mechanism by referring to the VCT table.

Distributed stream is the core part of this paper, contributes to reducing the delay and load
on the media server to client requests in accordance with the store segments to other proxy
servers. When the ISA is referenced the VCT, ISA have all segments of the video.content of
the requested client or several segments are present, The multiplex transmissi ode
operates. As above the ISA performs forwarding to the client by grouping t Z%Mequests
the same video content, if there is no request for the same video cont@ performs
unicast forwarding only to the requesting client of the xig%g? Ho ~ifthe segments
there are several, to supplement the rest, ISA requests th content sponding to the

segiie soverabf)\, video content that

multimedia server. In such cases, after removing these
is transmitted from the multimedia server is distributed saving e proxy server the rest.

As described above, ISA controls the proxy AP throug ransmission mode of the
two way. The ISA store information about ﬁﬂrage ang~movement of a segment of the
entire network by the integrated control syste \

2.2. The Operation of AP in Wirel%&l %}\Q)
As described above, AP A%r s the operation on the WLAN only. The AP, a
tim

mechanism for providing mul dia sér Qg to mobile nodes that are connected to a
unlike @ron the wired network, it has a cache of

wireless network is limit

relatively small capaei erefore N is paper, we provide a way to save only the

first segment of the content*to the AP cache space for providing fast start stream
ose ms the service, usually, there is a tendency to decide

to the mobile no
whether to vi 0 content Watching only before the media content.

When a userskequest Q'l_deo content in AP, ISA confirms by referring to the VCT
that whether video co Séin corresponding AP cache. When video content segment
exist in AP cache provides a quick start stream by sending immediately the
segment #1 to th@esponding mobile node. ISA checks rest of segment location by
referring to,t and switch the streams for continuous service. But when video
content se not exist in AP chche, AP has to access to the multimedia server.
However LFU policy is based on popularity, the segment is stored in the cache
Whi @ent with the high popularity. For this reason, The user's request of many
se are popular relationship with The probability and frequency of occurrence
ranking is based on the law of zipf. It is appropriate conditions to provide a valid start
stream.

For the rest, mechanisms of AP operates the same as service mechanisms the proxy
server provides. In comparison with proxy, hit rate of a segment of the required data is
low. The reason of that AP saves the first segment of the media content in order to
provide a quick start stream.
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3. The Algorithm for Distributed Web-cached Multimedia Services in
Wire/Wireless LAN

As follows, the cache replacement policy of the paper, as well as the popularity of
video content, the segment number is also reflected in the priority of the cache deletion.
Therefore, the proxy server is preferentially removed the video content popularity is
low in the cache. This is because the relatively large demand for popular video content.
In addition, the proxy server, perform the removal in the order of high number of
segments of video content. This is because there is a tendency to decide v@er. to
video content viewing most clients looking at the front of the video content

Service algorithm

i) ISA receives the request of client i for wde@eﬁt k a@i& whether it

through the proxy or AP

ii) The ISA checks VCT table whether‘wdeg@)k is stored on the

proxies

iii) If the video content k is stored pI’OXI notifies to the
corresponding proxies to s em tg\9 nt requested and goto the

procedure of Wired New etwork
else the ISA requests forste video nt k to the multimedia server
iv) The multimediaé/er sends v’id@ontent k to the ISA

v) The ISA re-ce V|deo cohte

Vi) The IS s Vi ‘e%tent k streams to the corresponding proxy or AP
to the p ddre of wired Network or Wireless network

Wired Network b'
i) |If the@orage space in the corresponding proxy

then stohe’the streams requested on the proxy
else performs the cache replacement strategy for LFU

ib@)re distributive the streams requested on the proxies according to the
order of service request when the other clients request the same contents

tlii) The proxy transmits stored streams to the client requested and does not
store the streams when they are transmitted from other proxies

iv) The client requested receives the streams the corresponding proxy
Wireless Network

i) AP receives video content k from the proxy or the ISA

ii) If the AP receives it from the ISA

then the AP stores only the first stream on its buffer
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else the AP requests streams to the corresponding proxies under the
control of the ISA

iii) The AP sends the streams to the client requested

iv) The client receives the streams

4. Simulation

To analyze the performance of the network model proposed in this paper based on
Java, was constructed the simulation environment as shown in Table 1.

Table 1. Simulation Parameter C/ E

Parameter Default value \ g@ %
Number of video contents 100 (\&VO:SOO ’\)
‘ AN

Video running 10 . N \/
time(minutes) Q N

Request rate(request/min) 30 . . \@'950

Size of proxy 100 %\ N/A

cache(minutes) A& ~A &

Size of proxy )" )Q' N/A
cache(minutes) . A

Number of proxy serv& 3 \'\? 1~5

Number of AR Q \)«’ 1~5
The numbﬁeo conﬁgto ed in the multimedia server 100, the length of the
Ty

video conten g set a inutes. Video content is divided into 10 segments. Video
content request rate o bchent (X)) was set to 30. Based on the Poisson distribution,
the client requests deo content. To represent the pattern of video content client
request, Using t ipf’s distribution proportional certain laws exists between the
frequency Wests and popular, determine the order of from 1 to 100 the distribution

of video cc@ [10].

Q:O o
Py = f,:cm?hereﬂ = ziﬂ

N is the total number of video content by the formula (1). To rank the popularity of
video content. (i = 1,2, ...., N). The conditional probability Py(i) is a service request
probability of video content i is a value indicating how the distribution of the requests
has been concentrated in the upper popularity as a skew factor.
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Figure 3. Hitr Qdmg to the request rate

'Q

Figure 3 is t o tant at 100 minutes total cache size, in the case of
10 to 50, req\.@\t for t Where there are three AP and proxy server to measure
total hit rate.

Service request ra e cllent even if the increase, load of proxy server can be
seen that between 20°8% and 29.4%, load of the AP are distributed almost evenly 4-9%.
As described bﬁ&he reason that hit rate of AP is low compared to the proxy,
capacity is s}\;er than the proxy, it is to store only the first segment.

The F compares the total hit rate for proxy server and AP corresponding to the
nu é/ideo content. Shows the total hit rate for the case of increasing to 50 to 300
the er of video content when there are three AP and proxy. Total hit rate of proxy
decreased 41%, in the case of AP, the decline is relatively small and is about 7%

decline. When The Number of video content increases, It needs to be stored in the
limited storage space.
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4. Conclusion ‘ §
In this paper, we have pro ed multi dla system using distributed equi-loaded

web-cache policy in a /wireless ork environment. The proposed service
providing method dls,'[l‘l ly sto contents to several proxies and APs. So the
ISA controls multl rvice ference video cache table. Also we can confirm
that effective use ce by using cache replace strategy which based on

popularity. T ropose chlanism can provide service having fast start-up time
in wired an I@Lele work. Finally, the proposed distributed web-cached
multimedia system cont s to solving the problem of media server load that occurs
when the number of e request increases. Research results of the present paper is
expected to con to improvement of the wired/wireless internet integration
services to confi a new next-generation networks.
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