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The Adaptive Multimedia Contents Service Method
to Reduce Delay of MN in HMIPv6

Park, Wongil" - Kang, Euisun™

ABSTRACT

The issues that we should consider in the process of providing mobile web service using a mobile device are seamless service and
QoS—guaranteed service. HMIPv6 has MAP because of improving packet loss and transmission delay due to disconnection. However, a
load is concentrated on HMIPv6 because of receiving and delivering packet for MN. Owing to this, real time data fails to be processed
quickly, and also adaptive mobile service is required for QoS guaranteed service. However, this method demands the response time cost of
contents service owing to the hardware differences of various devices. Therefore, we improve the process performance of real time data
by applying a queue in MAP for seamless service in this paper. For decreasing response time cost, we propose mobile web service
method which has reusable cache of contents using the elements of contents. The result of a numerical formula and simulation shows that
our proposed method is superior under various system conditions.
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1. Introduction guarantee Internet services regardless of device type any-
where and anytime. For providing seamless service, mo-
Communication service all over the world is developed bility should be considered and the adaptive service
through the paradigm such as broadband, multimedia, method according to the environment of device for QoS-
wired/wireless integration and service unification. There- guarantee service. Unlike wired environment, a device
fore, the future society will enjoy various seamless QoS having mobility should always be possible to communi-
cate through the Internet even if it is moving in wireless
W B ol SaUshr Tl Ae of2olFe. environment. For this, MIPv6(Mobile IPv6) is designed
t4 3 9 gRaded T v o : ~ - .
it % g} é%ij; Qﬂ e ﬂiﬁﬂ H?’Sﬂ AR MIPv6 is the expansion of existing IP protocol for main
EERS 20089 74 159 taining connection although a mobile node that is a mo-
F A 41 2008 9¥€ 119 . A X
AR 20089 99 162 bility host, change a point-of-attachment[1]. MIPv6 is MN
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(Mobile Node), CN (Correspondent Node) which commu-
nicate with MN, and HA (Home Agent) which is the
home network router of MN. In case the distance bet-
ween two hosts moving in MIPv6, the process time for
binding update is long, thus the traffic loss and trans—
mission delay will occur. For solving these problems,
HMIPv6 (Hierarchical Mobile IPv6) emerged. HMIPv6
introduces an agent called MAP (Mobility Anchor Point)
for solving the binding problem of MIPv6. MAP acts as
HA and receives the transmitted packets to the location
serviced by it instead of MN and then transmits to the
current location of MN after encapsulation. Subsequently,
it processes the transmitted data for MN. Therefore, a
problem related to load concentrates on MAP arises. The
concentration problem can affect whole network, which
requires a solution.

When MN moves between MAP, CN is possible to
communicate with MN without passing HA after binding
update. At this time, CN which provides web service is
confronted by the problems of creating and servicing
existing web contents. Therefore, for providing same
contents to MN having various hardware specifications,
the contents adaptation considering the environment of
MN is required. The content adaptation methods are con-
verting methods [2] as a language that MN can under-
stand, real time service method [3-4] which services
multimedia data on web to MN. However, the proposed
methods contain real time or not real time conversion
time for adaptation so we should consider time cost.
Therefore, the quantity of mobile contents and the kind of
device have a strong influence on the response time of
service according to the conversion time and also the
server capacity to store various versions of contents.
Finally, we need a method to transmit Internet service
continually and simultaneously to decrease the handover
for providing same contents to various devices. Besides,
we also need a method for decreasing response time
occurred when CN provides adaptively to various devices,
and the server capacity.

2. Related Works

HMIPv6 was proposed to solve local mobility manage-—
ment problem of MIPv6. HMIPv6 is used as a MAP.
There are several issues relating MAPs. The first issue
is on the load management of MAPs. It depends on the
MAP configuration and the number of MN. The second
issue is to solve relation establishment for movement
characteristic of MN of special situation and MAP

relation. For example, it is a problem of situation that a
MAP concentrates on MN in a special time zone or a
special place. Because MAP act as local HAs, it provides
better performance. If MN moves in MAP domain (micro
handover), the performance is within our expectation
because MN register binding update message to MAP.
However, if MN moves MAP and MAP (macro hand-
over), MN is not only register binding update message to
MAP but also HA or CN. It happens to add binding
update message. If the movement speed of MN is fast,
macro handover often happens. It can reduce performance
of system [5-7]. Most of studies related to MIPv6 and
HMIPv6 aim to reduce handover delay which causes packet
loss when MN moves faster, or to reduce signaling
method on transmission to MN and HA, or the time MN
spends during register operation process to exchange
message when it registers binding update [8-12].

To reduce response time, there are several caching
methods considering the mobility of devices in adaptive
mobile web service. Mobile devices have widely different
characteristics from PC such as mobility, limited network
environment and battery, frequent access seam and small
screen size. Specially, it is more important to manage
web cache in mobile. There are two methods for mobility
of portable device. One is semantic cache method that
uses movement of device [13-15]. The other is cache
method that uses available range of space object [16].
Semantic cache method [13-15] is to utilize local position
of user and to set individual service area based on di-
rection and speed of user or service content. And then it
replaces objects in cache and sends suitable information
to mobile according to the area. That objects are saved
within available range [16] in cache focusing on how to
decide the area of object. Firstly, this method represents
available range by a circle with center point and a radius
of the object. And then objects in the area are stored in
cache. To consider movement of device, the methods focus
on how to accurately transmit some objects according to
mobhility and speed. Original web caches are divided
according to physical position of cache, server side and
client side. However, environment of MN is limited than
PC. This means that it is almost impossible to have
cache inside MN such as cellular phone. Therefore, we
apply web cache method between server and MN using
temporal characteristic. In real-time, there are three me-
thods. One is based on reference time [20], another is
based on reference frequency [21] and the other is base
on object size [22]. The algorithms set priority order of
web document in order to store in limited cache. Accor-



dingly, this paper introduces some methods. Some me-
thods which are able to transmit multimedia object seam-
lessly and also to reduce handover from mobility of MN
in case single content is serviced to various device are
needed.

3. MAP Management Methods using Multilevel
Queue

HMIPv6 is using MAP of new agent; its role is on
HA instead of MN. MN incoming MAP Domain receives
RA message to have information local MAP more than
one. MN can be bound to present location of oneself to
have RCoA include subnet of MAP. The MAP role of
HA receives all packets for MN, and it transmits present
address of MN. Therefore if MN moves in MAP area, it
only needs to register its address to MAP. However, if
MN moves another MAP, it needs to register with not
only MAP but HA or CN. HMIPv6 is proposed to reduce
signaling overhead and handover of MIPv6. MAN may
have concentration because MAP of HMIPv6 receives all
packets instead of MN, it forwards the present location of
MN. These concentrations have influence on the whole
network, so we proposed that the MAP have multilevel
queue in order to process binding update message. We
add one hit existing binding update message and we call
P(Priority)bit. MAP is different according to P bit of bin-
ding update message. It depends on the processing data,
whether it is real time data or non real time data, or
interactive and non interactive. We show priority process
of MAP in (Fig. 1).
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(Fig. 1) Three level queue of MAP

3.1 Cost Functions

3.1.1 The Cost of Location Update

(Fig. 2) shows proposed system model for analysis
cost of proposed system.

In HMIPv6, a MN performs two types of binding
update procedure: the macro binding update and the micro
binding update. MN registers its RCoA with the CNs and
the HA in macro binding update. On the other hand, if a
MN changes its current address within a local MAP
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Movement

(Fig. 2) Network Model

domain. We divide when MN moves between networks,
the total cost into location update cost and packet deli-
very cost in HMIPv6. Therefore, the total cost is as follows:

¢ =C, +C, (1)

Cr-giobal, Crnew-globaly Cr-tocal and  Cr-new-loca  denote the
signaling costs in the global binding update, the global
binding update of proposed scheme, the local binding
update and the local binding update of proposed scheme,
respectively.

CLfgIobul =2 (k : GARfMN +7- (GHA—MAPQIJ} + GMAP{],Z}fAR )
+2- NCN ) (k : GAR—MN +7- (GHA—MA[’{I,Z} ) + GC)’V#\/IAP ))
+PC,, + Ny -PCoy +2-PC,,p )

CL*WW*gh)bul =2-(k- Gy *+7- (GHA—MAPS + GMAP}—AR )
+2-Ney (k-G ooy +7 - (Grars + Gonopar))
+PC,, +Noy - PCpy + PCypip (3)

CL—locaI =2-(k- GAR—MN +7- GMAP{I,2}7AR) +2- PCMAP (4)

C =2 (k ’ GAmMN T GMAP}*AR) +2 PCMAP 5)

L—-new-local

Here 1 and k are the unit transmission costs in a
wired and wireless link, respectively. Let Gua-sar, Guap-ar,
Gar-mn and Genv-map ae the hop distance between nodes.
It is proportional hop number. PCua, PCen and PCyap are
the processing costs for binding update procedures at the
HA, the CN and the MAP, respectively. Nex denotes the
number of CNs which is communicating with the MN. In
terms of the random walk mobility model, the probability
that a MN performs a macro handover is as follows:

Ppp Oy
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Specifically, if a MN is located in range ring D, the
boundary ring of a MAP domain is composed of D range
rings, and performs a movement from range ring Dto
range ring D+1. The MN then performs the macro
handover procedure.

In other cases, except this movement, the MN only
performs a micro handover procedure. Hence, the location
update cost of existing and proposed scheme per unit
time can be expressed as follows:

PD,D “Cppar” CL—g/abal + (1 - PD,D : aD,D+1) . CL—Iucal

C =
L T (6)
c PD,D *Appar” CLfnwag[uhal +(1- PD,D “Qp pi ) Croentocar
new-L = T

3.1.2 The cost of packet delivery
The packet delivery cost, Cp, in HMIPV6 can then be
calculated as follows:

CP = CP—MAP + CP—ha + CP—L'n—mn ®

In (Eq. 8), Cpamar and Cpna denote the processing
costs for packet delivery at the MAP and the HA,
respectively. Cp-cn-mn denotes the packet transmission cost
from the CN to the MN. The cost from CN to MN of Cp
can be expressed as follows:

Coonmn =T A ((S=D-(Gey_ppup + GMAP{I,Z}—AR)
+ (GHA—CN + GHA—MAP{I,Z} + GMAP{],2}—AR )) +k-1-8 )

Crvowenmn =T A ((S=D(Gey_sap + Crrapsar)
+ (GHA—CN + GHA—MAPB + GMAP}—AR )) +k-2-S (10)

The packet transmission cost according to binding
update message of multilevel queue to decentralization
load at MAP can be expressed as follow:

CP*high = CP*MAP*high + CPfha + Canewfcnfmn
CP—mid = CP—MAP—mid + CP—ha + CP—new—cn—mn
CP—low = CP—MAP—low + CP—ha + CP—new—cn—mn (11)

In (Eq. 11), the packet delivery cost of Cp-nigh, Cp-mid
and Cp oy can be calculated as follows:

CP—ha =4 QHA (12)

Where Opa refers to a unit packet processing cost at
the HA. Applying FIFO to three kinds of traffics accor-
ding to P bit values such as 0, 1, 2 we can get M/G/1.

A=+, + 4,

G =260+ 26,00+ 26,0 13)

3 types of traffic such as high class, medium class,
low class according to Poisson process of parameter A;, A
2, A3 have service distribution of Gy, G2 and G3. By this
rule, we can compute as follows [13], which follow since
the combination of two independent Poisson process is
itself a Poisson process whose rate is the sum of the
rates of the component processes. By this rule, we can

compute 7, as follows [13].

gt = MELST 1+ 4, ES7 ]+ A, E[S7]
e 2(1- 4,E[S,])

2 A E[Sf] + }LZE[SZ2 1+ A3E[S§]
¢ 200- 4 E[S, (1 - A, E[S,1- L, E[S,])

- AES{1+ 4, E[S3]1+ 4, E[S:]
20 A ELS, 1= A, ES, D~ A, ELS, 1 - 4, E[S, ]~ 4,ES,]) (14)

Here, 4, 4,, 4, is arrival rate per time of high class,
medium class, low class customer. E[S;] is that high
class customer wait average waiting time for service in
queue. E[So] is that medium class customer wait average
waiting time for service in queue. E[Ss] is that low class
customer wait average waiting time for service in queue.

This paper assumes that the average number of users
located in the coverage of an AR is k. Therefore, the
total number of users can be obtained using (Eq. 15).

NywN g %k (15)

Consider the information above, packet treatment cost
(Cpmap) in MAP, packet treatment cost (Cp map hign) in
high class of MAP, packet treatment cost (Cp-aap-mia) in
mid class of MAP, packet treatment cost (Cp-map-iow) 1S
can be calculated as follow.

Coyap =4-S- (Claoku[) +C +C
=A-S-(a-Nyy +Plog(N ) +W,) (16)

routing wait )

CP—MAP—hfgh =1-S- (Claokx«p +Choir)

:A'S'(a']VMN+ﬁ10g(NAR)+6'VVé) (17)

+C

routing



CP*AriAmeizl =4S (Clrmknp + Cr‘nuli/zg + Cwmt)
=ﬂ.~S~(a~NMN+,310g(NAR)+5~WQZ) (18)
CP—MAP—[/)w =1-S- (Claakup + Crmm/zg + Cwail)
=2-8-(a Ny +Blog(N ;) +8-W;) (19)

In (Eq. 16, 17, 18 and 19) A denotes the session arrival
rate and S denotes the average session size in the unit of
packet. a, B and & are the weighting factors. We show
some evaluation results to demonstrate the performance in
chapter 5.

4. Pre-Service Method based on Content

4.1 Pre=Service Method using re-using content in Cache

In general, web caching aims to enhance response time
to the repetitively serviced page by storing user contents.
However, despite using 1it, creating contents to suit
characteristic of diverse terminal environment in mobile
service may bring to make multi-versions for single
content. It demands frequent replacing of the cache due
to multi-versions. CN would acts as server or gateway
for mobile web service that repeatedly replacing cache is
to require converting content to servicer. Therefore, even
with cache application, a method is required to reduce
time taken to create or transcode mobile contents and to
minimize response time. In order to improve such weak-
nesses, this paper proposes the method of Pre-Service.

Let us assume that there is a mobile phone with
resolution of 120X96. The size of maximum image to be
displayed in this device would be 120X9 in case vertical
and horizontal scroll bars does not have. Therefore, image
contents should be converted and transmitted to suit the
size of 120X96 by wusing markup language. However,
service is possible without any transcoding in terminals
that have the same markup language and resolution
(ex:176X144) higher than 120X96. The image will be
viewed small in the eyes of users.

Pre-Service is to choose playable content in terminal
among a number of contents in cache and to service
them first even if contents of the optimal quality cannot
be serviced in case the contents to suit the requesting
terminal do not exist in cache. Here, the playable mobile
page refers to the range in which each object of the page
is visible in browser of the requesting MN even though
the selected mobile page may be of low quality. Selecting
is based on threshold values, the range of possible
service. These threshold values are determined by user or
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server administrator in range of every playable object in
page.

Pseudo Code for Algorithm of Pre-Service
Pre-Service Algorithm

md : requested content by MN

mci - ith content in Cache

T @ Threshold

TR : Transcoding mc;

Diff(mci, md) : difference degree between mci and md
flag : success flag for searching playable content in Cache

Procedure Pre-Service

Get HTTP_USER_AGENT from MN

Get PagelD from md

DeviceQosList = Analyzing(HTTP_USER_AGENT)

count = CountContent(Cache)
for i=1 to count
Get ID from mci
if PagelD == ID then
calculate Diff(mc;, md)
if Diff(mc;, md) > T then

flag = true
break;
else
flag = false
endif

endfor

if flag # true then

mc; = TR(mc;)
Replace Cache(mc;, QosList)
endif

Response mci to Device

Firstly, CN waits for service requirement for specific
content from a MN. When a specific terminal has been
connected, it gets HTTP_USER_AGENT of the terminal
to extract terminal information and analyze the contents
requested. Secondly, it searches for the mobile contents to
suit the service-requesting terminal in cache. At this
time, it compares requested content by MN to content in
cache using selecting method described in Section 4.3. In
cache, if there is content that either exactly corresponds
or displays on browser in accessed MN, CN sends the
content and waits for the next request from MN.

4.2 Content aware selecting method

CN may need to select content that is similar to
access MN in order to provide faster service by reusing
content in cache. Here, similar content is both to be able
to display content on MN and to have the same object
elements in page at once. In other words, it selects
content that the difference of elements information for
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object in the page is least between request content and
content in cache. In this section, we suppose a method of
content aware selecting by choosing playable content of
multitude version. In general, a single mobile web page
consists of a multiple number of objects expressible by
markup language.

As shown above, (Fig. 3) is the mobile contents con-
sist of images and texts. As (Fig. 3), “Content A” needs
Qos (Quality of Service) Information for Image and
“Content B” needs them for text. More detail, to present
“Content A” of (Fig. 3) in MN, QoS information of each
object is required such as markup language, image type,
color depth and resolution. Therefore, content aware
selection method is where objects to configure a single
mobile web page use the configuration elements. It is
where objects to configure a mobile web page are
analyzed, only the information required in expressing the
objects is extracted and compared. Mobile contents create
Markup language on the basis of QoS information of the
connected terminal. Therefore, it is possible to extract
essential elements required for displaying from contents.

For example, let assume that horizontal size of accessed
MN is 240 and the size of C content in cache is 128. The
rate of their width resolution is 0.53(=128/240). Namely,

<Content A> < Content B>

(Fig. 3) Example of object element in mobile content

(Table 1> Example of QoS Information for MN and content in

Cache
Express QoS of QoS of Content in Cache

QoS (Numerical)| MN A B C

1 | MarkUp 1,0 mHTML | WML mHTMLmHTML
width Num 240 240 240 128
height Num 320 320 320 160
Color

4 Depth Num 4096 256 256 4096
Image

5 Format 1,0 JPG JPG JPG GIF

6 |Sound Poly] Num 64 4 40 16

7 | Melody L0 MA | MF | MA |MSND
Format

g | Video 1,0 | MPEG4 |MPEG4|MPEGA| H.263
Format

53% means the difference degree of horizontal resolution.

For example, request device has mHTML as markup
langue and some content in cache has same langue. When
CN compares their markup, it is expressed as 1 when
languages of contents are the same and as 0 when not.
Markup language differs according to protocol or browser
used in MN. Therefore, service itself cannot be possible
in case serviceable markup language is not supported in
terminal.

(Table 2> Symbols to calculate the difference between content

symbol meaning
mc; the ‘7'th mobile contents saved in cache
md the MN to request service
QoS; the QoS information of
O; each object obtained by parsing mobile page.
QoS; Multimedia data format of object(O;)
QoS, extra information of ol')ject(Oi)' to more enhance

service quality
QOShariup Markup language in mc; or md

To calculate contents similarity, the following precon-
ditions are required.

QoS (mc,) < QoS ,(md) (20)

The reason for precondition as shown in (Eq. 20) is
that it is impossible for service contents to hold QoS
information greater than QoS information of the service—
requesting terminal. Even if it were possible, accurate
information delivery would be unattainable. The similarity
of contents is calculated by using the following.

mc, €0
0=1{0,,0,,0;,...,0,}
0,=1<Q0S,,00S, > QoS ; € Format,Qos, € ExInfo} 1)

In (Eq. 21), O means the group of objects in mobile
page. mc; has ‘W’ number of multimedia data objects.
Each object in page is obtained by farcing mobile page.
O; signifies each object obtained by parsing mobile page.
Each object of mobile page consists of multimedia format
and additional information. The (Eq.22) represents the
computed result value that it compares information of
each element on content with requested content in order
to find out content in Cache.



1 QOSMwan (mc,) = QOSMU/‘AL:/J (md)

0S \arkp (MC; M) =
Q0Siturtr {0 008 1 (m€,) % Q08 0 (md)

_ |V Format,, (O,) = Format,,(O,)
QoS,(0)=1, Format,, (0,) # Format,,,(0,) (22)
< 0)_Exlr!f0,,,,., )
QoS (0, “Exdnfo, (0)  0<008,(0)<1

Finally, the difference between requested content and
special content is calculated by (Eq. 23) and a content in
cache is selected as the most similar it. The content is
that either the result has the biggest value or the
difference is the smallest value.

Diff (mc,,md) = QoS (mc;,md)

Markup

x(wiXZQoSf(O,)+wj xZQoSq(Ol.))) (23)

Ultimately, Diffimc, md) with application of @; and
@;  signifies the calculated similarity of contents. In

process of Difimc, md), @; should be bigger than %;

because information of multimedia format is more
important than it of addition. For Example, while image
may be shown a little on browser in case that image size
of component in page is bigger than browser's size on
MN, the wrong and erroneous data may be presented to
MN in case the multimedia format is different.

5. Simulation Results

In this section, we provide some numerical evaluation
to demonstrate the performance of proposed scheme as
compared with normal HMIPv6. In general, to enhance
response time using cache has relationship to hit ratio.
To find document and service in cache without trans—
coding contents in the course of service means that the
time required in transcoding contents decreases. Therefore,
performance evaluation was administered on the basis of
cache hit ratio and the result was compared for analysis.
The experiment and test were administered in Windows
XP Professional with the specifications of 2.66GHz and
1GB memory The parameter values for the analysis were
referenced from [17-19], as shown in <Table 3>.

5.1 MAP management scheme using multilevel queue

(Fig. 4) and (Fig. 5) show the value of total cost as
the number of AR. As shown in (Fig. 1) and (Fig. 2), the
total cost increases linearly as the number of AR
increases. With the multilevel queues, we reduce the total
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(Table 3> Numerical simulation parameter for performance analysis

Parameter for performance analysis of multilevel queue

parameter value parameter value
a 0.1 Gicn 6
B 0.2 Govnur 4
¥ 0.05 Grup-mar 1
0 10 Grpar 2
O 20 G iroav 1
T 1 PC.y 6
k 2 PC,, 24
A 0.1 PC,.» 12
A 02 ETT 6
N, 2
Parameters used in CN
The number of 20 the number of 5
page access pattern
Objects in Page In}age, replace algorithm LFU
Text
the number of 100%, 90%, 80%,
test device 10 threshold 70%, 60%
cache capacity | 100KB the number of |100, 200, 300, 400,
access user 500

1000

—e—single level queue

—x—high class(3-level queue)
—— medium class(3-level queue)
—x—low class(3-level queue)

800 —
/
@
=]
o
g 60T
O
e
400 /x
= A=t
D=4
200
1 2 3 4 5 6 7 8 9 10

The number of ARs

(Fig. 4) The value of total cost as function of the number of
AR(D=4)

1000
——single level queue

—x—high class(8-level queue)
—— meidum class(3-level queue)
800 - —x—low class(3-level queue)

600 -

Total Cost

a
i
<)

Son

400

TKV)

T
® g =

200

1 2 3 4 5 6 7 8 9 10
The number of ARs

(Fig. 5) The value of total cost as function of the number of
AR(D=8)
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cost by 10% and 12% when the size of D is 4 and 8 in
high class respectively. In comparison of proposed scheme
with existing method, our priority method reduces the
total cost by 12% approximately. The cost when we use
multilevel queue with priority shows superior performance
in real time process rather than does not use multilevel
queue.

5.2 The performance about content selecting method in CN

(Fig. 6) shows hit ratio in cache when CN performs
content selection method. And (Fig. 7) represents the
result of each QoS according to threshold in case of
applying to pre-service.

In the figures above, 100%~60% mean threshold is
assigned by user. As shown by (Fig. 6), cache hit ratio
improved by approximately 10% when serving contents of
90~60% similarity with slightly low level of quality
service rather than when servicing contents of 100%
similarity. Because there are more content about 90%~
60% than exactly corresponding to request content. (Fig.
7) shows the result performed according to content
information in case server manager set threshold. The
result values are to calculate averages about information
selected contents within threshold range by pre-service.
As shown in figure, Q0Snmauriup and QoS; only satisfy in
case of equal to requested content due to determine

0.6
05 f
o 04 F < + —
5 /
= 03 ——100%
—.—90%
02 ——50%
—=—70%
o1 r —3—60%
0
100 200 300 400 500
Numberof Client
(Fig. 6) Hit ratio according to number of Client
.Qosl\iaﬂn:,p -QOSf EEEEQc’sq
2
|
B
W
=]
<
100% 90% 80% 70% 60%
Threshold

(Fig. 7) QoS value according to threshold

whether the content can be serviced or not. Therefore, at
the point of choosing similar content in cache with
request content, QoS, is important element and decide the

rest of accuracy. In this paper, we assign that @; is 0.6

and @; is 04 for weight values. The reason is that every
object can be serviced better in playable range. If the
server manager considers fast response time, he/she should
set higher @;. However, quality should be reduced.

The methods of servicing mobile web pages created to
diverse mobile terminals [23] are divided into device-
specific service(DSS) to draw up each content in advance
to suit characteristics of terminals and full-automatic
service(FAS) to automatically recreate contents to suit
characteristics of terminals when service request is re—
ceived from client.

In (Fig. 8), when server receives a request from MN,
FAS is to service automatically re-created content to
MN. And DSS is to send content to MN. Content is
previously transformed according to hardware charac-
teristic of MN. FAS need cache because of real-time
transcoding. This paper use LFU(Least frequency Used)
of reference frequency cache methods. LFU always keeps
the most frequently used items in cache As shown in
(Fig. 8), response time displayed overall improvement
from that of full-automatic service when using cache[20].
It decreased by 10% when the count of persons logged
on was 100 and by 25% when the count was 500.
Although it drops by 25% when the number of persons
log on was 500, improvement of performance can be
anticipated in case more people log on to the server.
Unlike pre-service, full-automatic service method is
where terminal services content after transcoding them at
the time of request on real time basis. Although the time
of transcoding contents is short, it indicates the impor-
tance of cache as the number of persons simultaneously
logs on increases. Furthermore, it indicates that the
method of transcoding after pre-service produces superior
performance.
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(Fig. 8) Content based selecting Method



6. Conclusion

Since the rapid growth of Internet, the development of
wireless network makes the demand of Internet service
increase in mobile communication environment. As such,
HMIPv6 is proposed to guarantee the mobility of device
and various methods are introduced for applying existing
Internet schemes to mobile. HMIPv6 introduces MAP,
which is an agent that acts as HA(Home Agent) for
mobile node, so much load is concentrated. The real time
data cannot be quickly processed than non real time
because of load concentration. Therefore, this paper pro-
poses the method which can process real time data faster
by putting queue on MAP. For the mobile service's side,
it has problem that server-side should executes frequent
conversion for mobile node having various hardware cha-
racteristics. In case the contents requested by a device do
not exist in a cache, we propose the method that selects
the replaying contents among several contents instead of
servicing the most suitable contents within the cache and
then services ahead. From the result of numerical expre-
ssion and simulation, we may conclude that the method
which put a queue on MAP and the cache method con-
sidering the mobility of MN are superior under different
conditions of various systems.
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