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ABSTRACT

Users are able to use the information and service more free than previous wire network due to develop-
ment of wireless network and device. For this reason, various studies on ubiquitous networks have been
conducted. Various contexts brought in this ubiquitous environment, have recognized user’s action through
sensors. This results in the provision of better services. Because services exist in various places in ubig-
uitous networks, the application has the time of services searching. In addition, user’s context is very
dynamic, so a method needs to be found to recommend services to user by context. Therefore, techniques
for reducing the time of service and increasing accuracy of recommendation are being studied. But it
is difficult to quickly and appropriately provide large numbers of services, because only basic context
information is stored. For this reason, we suggest DUPS(Dimension User Profile System), which stores
location, time, and frequency information of often used services. Because previous technique used to simple
information for recommending service without predicting services which is going to use on future, we

can provide better service, and improve accuracy over previous techniques.
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1. INTRODUCTION

Today, the number of user's demanding in-
formation services, without time and location con—
straints, has increased due to the development of
mobile devices and speed of networks[1,2]. For this
reason, various studies on ubiquitous networks
have been conducted. In this ubiquitous environ-
ment, context—aware information is collected by

sensors located around users, and used to infer
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user’s current situation, with personal information,
such as user profile[3,4]. Because inferred context
information is used to provide services appropriate
for users, many academics are studying con-
text-aware modeling, streaming data processing,
service provision, context prediction, and context
histories[5-11]. Also, recommendation techniques
such as Case-based Reasoning, Collaborative fil-
tering, Content-based filtering, Item-item filtering,
have been studied in ubiquitous computing, on the
web, and in other fields [12,13]. These techniques
provide services with a way of using the persbnal
profile and preference rating of users. However,
previous techniques used for ubiquitous computing
have not considered privacy problems and recom-
mendation correctness by context. And because
services exist in various places in ubiquitous net-
works, the application has the time of services
searching. Therefore, we were suggested DUPS
which stored location and time, frequency in-

formation of often used service, and put the serv-
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ices which expected to use in any location on time
to storage. We can reduce use and search time of
services through technigques and systems sug-—
gested In this paper, and are able to provide more

accurate service than previous techniques.

- 2. RELATED WORKS

Ubiquitous is a word meaning ‘anywhere and
anytime’ from Latin. In this computing environ-
ment, user can access to network regardless of
wire and wireless environment, device. The sub-
ject of awareness in this ubiquitous which differ
from previous computing environment is not hu-
man, but device[14]. This means that information
of awareness is to be personalized. Because in-
ference power of computer was not enough to un-—
derstand human’s action and thought. But because
they actively have to provide various service and
information to aware human’s behavior and
thought, there is need of definition, how expressed
thought to

information. Also, because human’s behavior and

human’s behavior and context
thought was individually differ, how understand
personal inclination is important problem. For this
problem solving on ubiquitous, it was inferred con~
text which was able to understand human’s behav-
ior based situation information which collected
from variouszsensors. And they are provided serv-
ice and information to- user through the inferred
context. Generally, situation which arose around
human was able to collect from sensor, but person-
al inclination and thought was not. Therefore, they
used the method of personal information storage
for analyzing inclination, such as personal profile,
history, diary[15,16]. As mentioned above, user of
ubiquitous was provided various services without
human’s recognization by ubiquitous devices in
anywhere and anytime. So, we have to infer con—
text for provide the services to users correctly.
- Therefore, there are studying about technique of

context inference to use personal inclination and

-‘ample, their’

information. As it demanded personal inclination
and information in context inference, using the
user’s profile for storing it, research about techni-
que of profile was as follow:

UbiData project was suggested data process and
synchronization in ubiquitous environment and ad-
dresses these three challenges using an archi-
tecture and sophisticated hoarding, synchroniza-
tion, and transcoding algorithms to enable con-
tinuous availability of data regardless of user mo-
bility and disconnection, and regardless of the mo-
bile device and its data viewing/processing appli-
cations[17,18]. Furthermore, UbiData automates
the task of maintaining currency (up-to-dateness)
and consistency of data on mobile devices. For ex-
Format-Independent _ Change
Detection and Propagation (FCDP) algorithm al-
lows users to edit and use different versions of the
same document using multiple devices and word
processing applications. Anthony Finkelstein was
suggested customization technique that support
context-recognization and propose the notion of
customisation as the uniform mechanism to pro-
vide the necessary flexibility with respect to both
contextaware computing and personalization[19].
Customisation is realized in terms of a reflective
architecture consisting of context, profile and cus-
tomisation rule management. Daisuke Morikawa
was suggested framework that collected and up-
dated profiles which created from various re-
sources and propagate relative profiles[20]. Annika
describe TIP
Provider) system, which delivers various types of

Hinze (Tourism Information
information to mobile devices based on location,
time, profile of end users, and their “history”, ie.,
their accumulated knowledge. The system hinges
on a hierarchical semantic geospatial model as well
as on an Event Notification System (ENS)[21].
Recommendation techniques, such as Case-based
Reasoning, Collaborative filtering, Content-based
filtering, Item-item filtering, were suggested[12,

13]. Annie Chen proposed a context—aware collab-
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orative filtering system that can predict user pref-
erences in different context situations, based on
past user-experiences. The system uses what oth-
er like-minded users have done in similar context,
to predict a user’s preference towards an item in
the current context[22]. Manuele Kirsch-Pinheiro
proposed a context—based filtering process, aimed
at adapting awareness information delivered to
mobile users by collaborative web systems. This
filtering process relied on a model of context which
integrates both physical and organizational di-
mensions, and allows representation of the user’s
current context as well as general profiles. These
profiles are-deseriptions of potential user contexts
and express awareness information filtering rules
to apply when the user’s current context matches
one of these rules. Given a context, these rules re-
flect user preferences. They describe how the fil-
tering process performs in two steps, the first for
identifying the general profiles that apply, and the

second for selecting awareness information{23].

3. CHALLENGE

As mentioned above, the method of analyzing
personal inclination for inferring the context on
ubiquitous, such as profile, history, diary, was
used.

The method of history stored all service in-
formation which used on context in particularly
storage. As information about where, when used
the information was included, this method has ad-
vantage which inferred to context correctly. But
there are request a lot of storage size for storing
all of user history, and as increase the data amount
of history, take spent much time on search, and
could not stored on personal device, such as PDA.
It's able to issue that security accident was brought
on ubiquitous which personal privacy was very
important. Diary method has advantage that could
predict the user’s behavior, so is able to infer the
context correctly. But, because ubiquitous comput-

ing preferred to sublate user’s intervention, how
predicted information constructed without user’s
intervention is very important. Also, processing
method of context except on predicted context
were shortage than other method. Profile method
which simply stored information of inclination and
personal has advantage that used and stored per—
sonal device, such as PDA, because size of the
document is small. But detailed information which
used and predicted on context is somewhat short-
age than others. So, the challenge issue on ubig-
uitous for using the user’s inclination was the fol-
lowing :

Storage size and Process time : In ubiquitous
computing, many user requested service and in-
formation to ubiquitous service system. So the
systems have to process a lot of data. Therefore,
the size of data need to small for processing
quickly.

Privacy : As where personal information stored,
method of security is differ. Generally, user’'s de—
vice, such as PDA, is higher safe than server.

Prediction : Because we can provide service to
predict what is happen, it is good method, but we
need the way how systems could predict the
context.

Accuracy of Inference : We must understand
what users want for provide service and in-
formation to user. So how inferred the request is
important.

Intervention : We must provide service and in-
formation without user’s conscious behavior. So,
there are need a way how user’s behavior inferred

without consciousness.

4. DUPS

We have to infer what service is fit to user well
for serving various services to user based con-
text—aware information which arose in ubiguitous
environment. Generally, we stored profile for using



1712 JOURNAL OF KOREA MULTIMEDIA SOCIETY, VOL. 9, NO. 12, DECEMBER 2006

user's inclination and information. Also, because
services that often used have high probability
which continuously using, if the services stored in
profile, we could reduce time of service using.
Therefore, previous technique which information
and time of often using services stored in profile
was suggested. But there are need to information
of user’s location and time for providing more cor-
rect services. For example, we assume that A
service was used 10 times on a day, and if time
of service using is 3 P.M, we should infer that the
service almost would use to afternoon. And time
and frequency of information Is important in
ubiquitous. But location information is very im-
portant also. Even if services was same, frequency
of service was different each other. Therefore we
suggest technique that providing the service which
demanded by user to store location information
with time and frequency in profile and that put the
service in location on time to using.

The system, which we were suggested, is con—
sists of Agent and DUPS and User, service
provider. And figure 1 shows how we structured
DUPS system.

Agent is responsible for communicating user
and DUPS, providing services to user. And DUPS
is responsible for finding services and predicting,

Service Manager

equest and prediction service searching

analyzing profile information, collecting in-
formation from sensors. Service provider is re-
sponsible for providing services to user. User is
used to service in ubiquitous.

DUPS was consists of 3 module, such as Service
manager, Agent manager, Inference engine, and
each modules consist of sub-modules. Service
manager is responsible for finding the service and
the predicted service which user will use in other
place from service provider. And then stores the
predicted services in service storage. If users re-
quest the predicted service to DUPS, we will di-
rectly search it on service storage without search-
ing works. So it is more quickly find service which
user requested, and is able to provide it to user.
Analyzer within inference engine is responsible for
analyzing context with profile and sensor in-
formation to provide suitable service for user. And
predictor estimates services which user is going
to use service on other place. Location and context
model database was stored location information
anywhere user could stayed in a place and context
model information how we infer to context. Sensor
information database was stored sensor data which
was received from DUPS manager. Agent manager
is responsible for receiving information from DUPS

manager on agent, and then send to inference

Agent Manager

(1 ) Profile, Sensor
Information

Location énd Context
information
;

Fig. 1. Architecture of DUPS.
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engine. Also, it is send services which was find

from service provider to service handler on agent.

4.1 Profile Structure
4.1.1 Defining User Profiles

A user profile specifies information of interest
for an end user. So user profile was structured user
information part and service information part. User
information part was stored user’s information
such as user’s name, inclination, hobby and Service
information part was stored services which we
were used such as service name, service provider

etc. structure of user profile was follow:

- User Information : User name, User 1D, Perso-
nal inclination, hobby, etc

- Service Information : Service Name, Service
Provider, Service context, Service frequency

value, etc

Because profile stored how much the service in-
formation used, stored not only used service, but
also information when, how, where used. Also,
there are stored the information about what con-
text used.

4.1.2 User Profile Manipulation

We assumed that the services will use this place
and time next time, if service was demanded in
specific location and time. So, we used the in-
formation of time, location, frequency to provide
services to user more correctly and suggested
DUPS technique which using recently access time,
access time, frequency of access, location value,
weekend value. And the values stored in DUPS
profile.

- recently access time(t) : This value stored
time when service used recently, and use for
finding service which not used for a long time.

~ access time(a) : This value have to 24 from

0, and if service was used on 1 P.M, it’s value

has 13.

- frequency of access (f) : This value stored fre-
quency of service how many user used the
service.

- location value(l) : This value have unique
number of place where service was used. For
example, if user used A service in house and
office, location value of A service which used
in house is 1, other is 10.

- weekend value(e) : This value have to 7 from
1, if service used on Monday, weekend value
is 1. Generally, people’s life pattern was re-
peated per week. So we use the value for ana-
lyzing service frequency of user per week

And we represented frequency of access to
3-Dimension graph which have three-coordinate
values(access time, location value, weekend value).
For example, if user demand A service at 7 AM,
Monday on bathroom, an then weekend val-
ue(monday'is mean 1 in the location model) has
1, access time has 9, location value has 1. So fre—
quency of A service is represent at coordinate (7,
1, 1) and has 1 value. If user will demand A service
at same time and place, frequency of A service
which has coordinate (7, 1, 1) will become 1 by
increasing. Also, we find location information of
service which has most high value of frequency
which place on responding coordinate among it,
and put it in service storage which user will use
the service. And then user can use the service
which they demanded more quickly.

4.1.3 Location Information Model

In case of using the service, we need location
information where service used for inferring user’s
inclination and context efficiently. So, we simply
classified location information which has a unique
value, such as the following :

- Home : Bathroom(1), bedroom(2)
- Office : Lobby(3), elevator(4), floor(5), office
room(6), conference room(7)
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- Other : Street(8), Car(9), etc

4.2 Service Analysis and Prediction
4.2.1 Matching User Profile

This section describes the profile handled in
DUPS as well as the way to deliver relevant serv-
ice to the user. For the formal definition of profiles,
we use a notation inspired by Event-Condition—
Action(ECA) rules on XML by logical operators:
ON-event IF condition DO action. We use the nota-
tion given in table 1 to refer to the various data

sources.

Table 1. Notation used in this paper

The methods used for the profile are shown in
table 2.

And manipulation processing of Service analysis
and prediction which used method of ECA notation
was the following :

(1) Service analysis

Analyze and recommend what service is fit to
user based inferred context to use the information
of location, time, weekend in user profile. And we
find service which frequency (f(f)) of service is the
highest.

Flow chart of figure 2 is show how service anal-
ysis can process on DUPS, and notion of ECA is

" the. following:"

Variable Description ON request event DUPS.request
L Location information in context IF 31 € L : match(UP.location, CS.location) A
T Access time in context :
w Weekend information in context Table 2. Methods used for profile
SI Sensor Information Method Description
S Set all of Service Match true if the objectl same the ob-
RS Request Service (objectl, object?2) | ject2, false otherwise
PS Predicted Service analyze the user’s context and
cs Context Sensor Analysis then .recorpmend the SerYice with
- (context, 1,t,w) location, time, weekend informa-
UpP User Profile tion
DUPS Dimension User Profile System Prediction predict the user’s service with lo—
F Frequency of service (Lt,w) cation, time, weekend information
—_— )
/S Gwf l

{wh ebit? s

CSioeation = [Plocation &
CS.Gme == UPascess time &
LSk = (Rwmesk d

O]

l Send RS to Service module J

(a)

CPLiemp = a * CPLfrequency + CPLtemp
CPL.tenp = b * CPT.frequency +CPT.temp
CPW.tenp = ¢ * CPW.frequency + CPW.temp

Context exist ?
S.context == CP.context

Send CP service_name to
Servire module

(b)

Fig. 2. (a) Flow chart of service analysis process, (b) Flow chart of service analysis process.
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3t € T : match(UP.access_time, CS. Access_
time) A Tw € W : match(UP.Week _Info,
CS.week_ info) A If € N Vmax € N ! max
<f->3 ffy eF

DO Analysis{(c,L,t,w)

And if requesting service is existed in service
storage, we could not need the searching process.
Because we are already stored the information of
service in service storage, we just have only to re—
quest it from service storage, and then provide the
service to user. So, we are able to reduce the

searching time of request service.

(2) Service prediction

Predict what service is going to use based in-
ferred context to use the information of location,
time, weekend in user profile. And we find service
which frequency(f(f)) of service that appeared on
prediction time(j) after cuwrrent time(t) is the
highest.

Flow chart of figure 3 is show how service pre~
diction can process on DUPS, and notion of ECA
is the following:

ON request event DUPS.request
IF 31 € L : match(UP.location,CS.Location) A
Jt < T :

AT
U/

" Next time ?
UP.2ccess_time > CS.;;?\\ No

TP.week_info == CS.week
UP.frequency > limit

Time increase PS = UP.Service_name

e

Send PSto Service module

k END
SU—

Fig. 3. Flow chart of service prediction process.

match(UP.access_time,CS.access_time) A Iw
€ W : match({UP.week_info,

CS.week_info) A JtEe N:Vj € N1t <j
<24-> 3 t§) € T A match(t(), UP.access_time)
A 3fE N: Vmax € N :max < f -> 3 f(f)
e F

DO prediction(,t(}),w, f(f))

5. COMPARATIVE ANALYSIS

Figure 4 shows accuracy of recommendation in
DUPS, COMPASS, Annie Chen. In this figure,
technique, which annie chen was suggested, had
a high accuracy on the whole, but our system had
a low accuracy at beginning part, after this, it is
increased. COMPASS system had a low accuracy
on the whole. The DUPS system that we were
suggested had low accuracy relatively by reason
of rack of information about personal inclination.
So our system wasn't able to an accurate
recommend. But because our system was in-
creased accuracy after collecting a information of
personal inclination, in case of using the same
services at the same time and location, our system
has a good performance on processing time and
recommendation accuracy.

Table 3 shows comparative analysis of each
other, such as UbiData, TIP, DUPS. UbiData sys-
tem suggest to use the profile with priority method

. )
Recommendation Accuracy COMPASS
Armue Chen
100
95
0
85
80
%
n
—~ 5
x
T @
- 5
=
5 s
Q
> 40
< 35
30
3
20
15
10
s
ok
12 34 5 67 8 9 1011 12121 15161718 19 2021 220 125 6 2728 X0
L day

Fig. 4. Recommendation Accuracy.
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Table 3. Comparative analysis of each method

UbiData TIP DUPS
Information File Information| Service
. Location,
Location, .
Context Frequency . Time,
Time
Frequency
Personal Profile,
inclination Profile History, Profile
storage Diary
Prediction + ++ +
Accuracy + ++ ++
Data size ++ - R
Privacy - + ++
Data Process
X ++ - ++
time o
Intervention o o= -+

how user often used file. But as prediction of using
file was decided by simple frequency value, this
has a drawback that important element of ubig-
uitous, such as location, time, was not considered.
TIP system that used information of location and
time for providing user’s interesting information.
This system provided surrounding information to
user, after compute how closed current user’s loca-
tion to location which stored in their history. But
this system could not relatively consider time but
mainly used information of location.

As shown table 3, DUPS that suggested by our
has good performance as a whole. Especially,
DUPS was able to improve than previous profile
method in performance of prediction. In this table
3, (++) is mean very good, (+) : good, () : not bad,
(--) : bad.

6. CONCLUSION AND FUTURE WORKS

In this paper, we suggest to DUPS which stored
location and time, frequency information of often
used service among various services, and put the
service which will expect to use in any location.
The system used a profile made in the form of an

XML document, and classified information, which

was used by users when context arose with ele-
ments such as location, time, date(week), and
frequency. If the user is located at a specific place,
our system provide service to the user through lo-
cation, time, date(week), and frequency in-
formation, which is stored in the user’s profile. The
processing of similarity assessment between cur-
rent and past context was very simple and fast,
and more accurate than previous techniques.
Therefore, we can reduce the recommending time
of service, and are able to provide more accurate

service.

7. REFERENCES

[1] K Lyytinen and Y. Yoo, “Issues and challenges
in ubiquitous computing,” In Communications
of the acm, Vol. 45. pp. 62-96. 2003.

Schilit, BN., Adams, N., Want, R., “Context-

aware computing applications,” Proc. IEEE

—

[2

Workshop on Mobile Computing Systems
and Applications, pp. 85-90, 1994.

[ 3] Olivier Potonniée, “A decentralized privacy-
enabling TV personalization framework,” In
Znd European Conference on Interactive
Television: Enhancing  the
(euroITV2004), 2004.

[4] G. Klyne, F. Reynolds, C. Woodrow, H. Ohto,
J. Hjelm, M. H. Butler, and L. Tran.
“Composite  Capability/Preference Profiles
{CC/PP): Structure and vocabularies 1.0. W3C
Recommendation,” W3C, 2004.

[5] Hess, CK., Campbell, RH., “An application of

a context-aware file system,” Pervasive

Experience

Ubiquitous Computing, Vol. 7, No. 6, pp.
339-352, 2003.

[6] Khungar, Sh., Riekki, J., “A Context Based
Storage for Ubiquitous Computing
Applications,” Proceedings of the 2nd

European Union symposium on Ambient
intelligence. pp. 55-58. 2004.
[ 7] D. Chakraborty, H. Chen, “Service Discovery



Method of Profile Storage for improving Accuracy and Searching Time on Ubiquitous Computing 1717

in the future for Mobile Commerce,” ACM
Crossroads, 2000.

[ 8] Mayrhofer, R. “An Architecture for Context
Prediction,” Trauner Verlag, Schriften der
Johannes-Kepler-Universitat Linz, Vol. C45,
2005.

{91 Byun HE. K. Cheverst, “Exploiting User
Models and Context-Awareness to Support
Personal Daily Activities,” Workshop in
UMZ001 on User Modelling for Context-
Aware Applications, 2001.

[10] Byun, H.E., Cheverst, K., “Utilising context
history to support proactive adaptation,”
Journal -of Applied Artificial Intelligence, Vol.
18, No 6, pp. 513-532, 2004.

[11] A. Agostini, C. Bettini, N. Cesa-Bianchi, D.
Maggiorini, D. Riboni, M. Ruberl, C. Sala, and
D. Vitali. “Towards highly adaptive services
for mobile computing.” In Proceedings of
IFIP TC8 Working Conference on Mobile
Information Systems(MOBIS), 2004.

[12] Robin  Burke, “Hybrid
Systems: Survey and Experiments,” User
Modeling and User-Adapted Interaction,
Vol. 12, No. 4, pp. 331 - 370, 2002.

[13] Daniel Lemire, Harold Boley, Sean McGrath,
and Marcel Ball, “Collaborative Filtering and
Inference Rules for Context-Aware Learning
Object
Journal of Interactive Technology & Smart
Education, Vol. 2, Issue 3, 2005.

[14 1 M. Weiser. “Hot topics—ubiquitous computing,”
IEEE Computer, Vol. 26, No. 10, pp. 71-72,
1993,

[15] Barkhuus, L., Dey, A. “Is Context-Aware
Computing Taking Control away from the

Recommender

Recommendation,” International

User? Three Levels of Interactivity Examin-
ed,” In Proceedings of the 5th International
Conference on  Ubiquitous  Computing
(UbiComp’03), pp. 149—156, 2003.

[16] Elfeky, M.G., Aref, W.G., Elmagarmid, A.K.
“Using Convolution to Mine Obscure Periodic
Patterns in One Pass,” In Proceedings of the
9th International Conference on Extending
Database Technology (EDBT), pp. 605—620,
2004.

[171G. M. Sur, J. Hammer, “Management of user
profile information in UbiData,” Dept. of CISE,
University of Florida, Gainesville, Technical
Report TR03-001, 2003.

[18] J. Zhang, A. S. Helal, J. Hammer, “Ubidata:
Ubiquitous mobile file service,” Eighteenth
ACM Symposium on Applied Computing,
2003.

[19]Finkelstein A., Savigni A., Kappel G,
Retschitzegger W., Poll B., Kimmerstorfer E.,
Schwinger W., Hofer T., and Feichtner C.,
“Ubiquitous Web Application Development-A
Framework for Understanding,” Proc of
SCI2002, 2002.

[20] D. Morikawa et al.,, “Profile Aggregation and
Dissemination-A Framework for Personalized
Service Provisioning.”, http://pac-
e.dstc.edu.au/cw2004/paper25.pdf, 2004.

[21] A. Hinze, A. Voisard “Location- and
time-based information delivery in tourism,”
In Advances in Spatial and Temporal
Databases (SSTD 2003), 2003.

[22] Annie Chen, “Context-Aware Collaborative
Filtering System: Predicting the User's
Preference in the Ubiquitous Computing
Environment,” LoCA 2005, 2005.

[23] Manuele Kirsch-Pinheiro, Marléne Villanova-

Martin,

“Context-Aware Filtering for Collaborative

Oliver, Jérdme Gensel, Hervé
Web Systems: Adapting the Awareness
Information to the User's Context,” ACM
Symposium on Applied Computing. SAC05,

2005.



1718 JOURNAL OF KOREA MULTIMEDIA SOCIETY, VOL. 8, NO. 12, DECEMBER 2006

Chang-Bok Jang

2001 Computer Engineering,
Hannam University(BS)
2003 Computer Engineering,

Hannam University(MS)
2003 ~Present Computer Engi-

neering, Hannam Univer-

sity(Ph.D Course)
Middleware, Active network,
Context Modeling, Semantic
Web, Software Security, OVPN

Research Interest

Joon-Dong Lee
1990  Computer Science, Hongik

University(BS)

1993 Computer Science, Hongik
University (MS)

2001 Computer Science, Hongik
University (Ph.D)

- 1997 ~Present Professor, Dept.

of Computer Information Processing, Wonju
National College
Research Interest : Semantic Web, Ontology, ebXML,
Svstem  Software, Ubiquitous
Computing

Moo-Hun Lee

2002 Computer Engineering,

Hannam University(BS)

2004 Computer Engineering,

Hannam University(MS)

2004~ Present Computer Engi-

neering, Hannam Univer-
sity(Ph.D Course)

Research Interest : Semantic Web, Web Service, Web

search engine, Data Stream Man-—

agement System, Grid Computing

Sung-Hoon Cho

2001 Computer Engineering,
Hannam University(BS)
2003 Computer Engineering,
Hannam University(MS)
2004 ~Present Computer Engi-
neering, Hannam Univer—
sity(Ph.D Course)
Research Interest : RDF, Semantic Web, Ontology,
ebXML, Web Service

Eui-In Choi

1982 Computer and Statistics,
Soong Jun University (BS)
1984 Computer Science, Hongik
University (MS)
1995 Computer Science, Hongik
University(Ph.D)
1985~1988 Computer manager
at Education and Training Command of
Republic of Korea Air Force
1992~1996 Assistant Professor, Myongji College
2003 Visiting scholar of UCLA
1996 ~ Present Professor, Dept. of Computer Engineer-
ing, Hannam University
Research Interest : Web Service, Semantic Web, Web
search engine, Ubiquitous Com-
puting, Context-Aware Retrieval,
Context Modeling, Data Stream
Management System



