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Abstract

In this paper, an efficient framework based on Web
Services has been proposed. The framework has vari-
ous functions, which are needed in Web service envi-
ronment. The necessary functions of Web service ar-
chitecture are analyzed and the frameworks using
CBD(Component Based Development) method is im-
plemented. Efficient techniques are applied to manage
athlete information. For the experiment, athlete man-
agement system is implemented and client programs
that work with athlete management system are also
implemented in various platforms (Windows, Solaris,
Linux) using different languages. As a result of ex-
periment, the proposed framework saves costs by de-
creasing production time and is more efficient to man-
age since core function are made of component.

Keywords: Web Services, Ubiquitous Computing,
CBD, Athlete Management System

1. Introduction

Web Services is emerging to provide integration and
interoperability in various computing environment. It is
provides independent environment based on standard
interfaces regardless of hardware, platform and pro-
gram languages. Now, many research that is related to
Web  Services have been  processing like
XML[1],SOAP[2],WSDL[3],UDDI[4]. The AXIS 2[5]
and Web Services toolkit 2.01[6] are generally used to
construct Web Services.

However, most toolkits of Web Services have basic
functions, so we spend much time and costs to develop
application, which are supporting Web Services func-
tions. The system based on Web Services is very com-
plexity because many processing logics are necessary
in order to integrate with legacy system. Consequently,

it is hard to manage and maintain of the system as well
[7.8].

In this paper, we propose a framework that supports
Web Services. The framework is designed based on
necessary elements to supports Web Services effi-
ciently in the ubiquitous environment and implemented
by CBD(Component Based Development) method. We
implement components of the framework having inter-
face to be used respectively. The Athlete Management
System is implemented with the framework to prove
efficiency of the proposed methods in the framework.
We construct experiment environment by using the
Athlete Management System and clients program and
experiment with them.

The remainder of this work is structured as follows:
the next section designs and implements a framework
based on Web Services with CBD methods. Section 3
constructs athlete management system by using the
proposed framework. Section 4 constructs experiment
environment and performs experiments with athlete
management system and client programs. The experi-
ments also are performed with them. Finally, section 5
summarizes the study with some conclusion and points
to some future works.

2. Design and Implementation of Frame-
work

In this section, we propose a framework and then de-
sign and implement the framework applying the
UML(Unified Modeling language) method.

2.1. Propose Framework

We propose a framework as figure 1. The framework
is comprised of 11 parts to be satisfied with Web Ser-
vices features in the Ubiquitous environment. We con-
sider various conditions such as database connection,
security, errors and events, resource access and frame-



work management. The detail functions of each ele-
ment in the framework will be explained section 2.2.
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Figure 1. Proposed framework
2.2. Design Framework

We design the framework with the UML(Unified
Modeling Language)[9] that is one of CBD(Component
Based Development) methods. In this paper, we study
about component diagram and batch diagram of the
framework.

1) Component Diagram

We define 10 components based on necessary ele-
ments, which are defined section 2.1. Not only Compo-
nents can be used directly access of each components
through interface, but also COPENAPI. COPENAPI
has interface to access the components, so we can use
all components freely. CDBConManager is used for
connecting to the database. CParserManager parses
client’s requests, which generally is consisted of client
information and services. CFileControlManager han-
dles the Files such as setting files and template files.
CExceptionManger controls errors that are occurred in
the framework. CSecurityManager protects exchanging
information between clients and system, which is built
by the framework. CServiceAnalyzer analyzes client’s
services requests. CEventManager handles events,
which are happened in the framework. CServicesMan-
ager manages service lists that might be provided by
implemented system with the framework. CManage-
mentManager manages the framework.
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Figure 2. Component Diagram of the Frame-
work
2) Batch Diagram

The batch diagram of the framework is comprised of
Web Service Provider System, Web Services Client
and Database Server. The Web Services Provider Sys-
tem has Internet Information Server 6.0, Web Services
Framework and Microsoft .NET Framework. The Web
Services Framework is the proposed in this paper. The
Database Server has raw data, which are needed to
construct a system.
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Figure 3. Batch diagram of the framework
2.3. Algorithms

In this section, we study the core algorithms applied in

the framework. The Framework has 4 algorithms such
as SERVICE_PROOCESSING algorithm, CLIE
NT_AUTHENTICATION algorithm, RESOUR CE_
ACCESS algorithm and SERVICES_RUNNING
_CONDITIION algorithm, but in this paper, we just
examine into SERVICE_PROOCESSING algorithm
and CLIENT_AUTHENTICATION algorithm.

1) SERVICE_PROCESSING Algorithm

This algorithm is used to process services in the Ser-
viceManager Component of the framework. It is work-
ing when clients request the services. The clients re-
quest for services with arguments such as client infor-
mation and services information.



Algorithm 1 SERVICE_PROCESSING
Input : client Information (type :xml), Services (type:xml)
Ouput : requested service(type:xml)

BEGIN
1. IF verifyClient(clientInfo) THEN
2. IF existServices(requestServices) AND
verifyAccessResource(requestServices) THEH
RETURN ServiceConnection(requestServices)
ELSE
throw Exception()
END
ELSE
throw Exception()
END

I A

Figure 4. SEVICE_PROCESSING algorithm

In line 1, a client authentication is executed with cli-
ent information. If the authentication is success, move
to next line or else move to line 8(when errors are oc-
curred). In line 2, running services in the framework is
checked with requested services of the client and then
access authentication is checked. If both conditions are
satisfied, requested service is processing and provides
it to the client or else the framework creates error mes-
sage and transmits it to client.

2) CLIENT_AUTHENTICATION Algorithm

This algorithm is used in order to verify clients. In
line 1, sqlquery is created by using client information.
In line 2, client authentication is executed with client
information on the database. If client is validate user,
return true or else return false.

Algorithm 2 CLIENT_AUTHENTICATION
Input : client Information (type:xml)
Ouput : authentication result(type: boolean)

BEGIN

1. sqlquery=create query with client info

2. IF dbcon.executequery(sqlquery) THEN
3. RETURN true

4. ELSE

5. RETURN false

6. END

END

Figure 5. CLIENT_AUTHENTICATION
algorithm

3. Athlete Management System
We implement the Athlete Management System with
the proposed framework to prove efficiency of the pro-

posed framework. The Athlete Management System is
implemented Web-based by using C#. The Athlete
Management System, which is implemented in this
paper, now is used to manage our university‘s athletes.

3.1. Database schema

A database for storing athlete information is designed
as shown figure 6. The database schema is comprised
of 11 tables. The Athlete_Info table, which is core parts
of database, controls all information about athletes. An
athletic club consists of schedule information, manager
information, training information and athlete informa-
tion. Each athlete has personal information, game in-
formation, family information, training information,
department information, consult information and

graduation information.

Schedule Info
si_code: int

si,accode: int
i_date: datetime

Sl subject: varchar (50
si_data: varchar(250)
si_isdelete: bit

Train_Info

ti_code: int
ti_accode: int

@ ti_name: varchar(50)
ti_data: varchar(500)
ti_place: varchar(50)
ti_startday: datetime
ti_endday: datetime
ti_isdelete: bit

Info Athletic_Club
ac_code: mt

mi_code: int
mi_accode: int

mi_id: char(10)
mi_passwd: char(10)
ni_kname: char(30)
mi_cname: char(30
ni_highschool: char(SO)
mi_univ: char(30)
mi_phone: char(20)
mi_mobile: char(30)
mi_email: varchar(50)

Athlete lnfo i
ai_code: int Train_Join
ai_accode: int tj_ticode: int

ai_kname: char(30)
ai_cname: char(30)
ai_ename: char(30)
Game Info ai_birth: datetime

tj_aicode: int

gi_code: int

gi_accode: int

gi_name: varchar(100)
gi_athlete: varchar(250)

ai_jumin: char(15)
ai_position: varchar(50)
ai_startsports: varchar(50)
ai_post: char(7)
ai_addressl: varchar(100)
ai_address2: varchar(100)

ti_isdelete: bit

Graduate Info
gi_aicode: int

gi_accode: int

al weight: char(10)
i_height: char(10)

= gi_elementary: char(30)
:bloodgroup char(10)

gi_middleschool: char(30)
gi_highschool: char(30)
gi_isdelete: bit

gi_place: varchar(50)
gi_result: varchar(250)
gi_advice: varchar(500)
gi_writeday: datetime
gi_isdelete: bit

B]. school: char(10)
ai_writeday: datetime
ai_isdelete: bit

di_aicode: int
di_accode: int
P 1 [di_studentnun: char (10)
di_subject: char(30)
di_major: char(30)
di_grade: tinyint

di_entranceyear: int
di_isdelete: bit

Family Info

Consult Info

fl name: char( 0)
ci_aicode: int

£i_job: varchar(50)
fi_age: int ci_accode: int

fi_post: char(7) | | cicode: int

fi_addressl: varchar(100) 1 ci_consultday: datetime
fi_address2: char(100) ci_consult: varchar(500)
ci_suggestion: varchar(500)
ci_consultor: char(30)
ci_isdelete: bit

£i_phone: char(20)
fi_mobile: char(20)

fi_brothersister: char(5(
fi_addinfo: varchar(500)
fi_isdelete: bit

Figure 6. ERD(Entity Relationship Diagram) of
athlete management system

3.1. Service List

The Athlete Management System provides all func-
tions through Web Services. Table 1 shows services
lists in the Athlete Management System. To access
services, clients must be authenticated and have an
access level. If access level is 9, clients can access lim-
ited services. Increasing value of access level, security
is reinforced.

Table 1. Web service list in the athlete
management system

Access

Service Name
Level




Athletic Club Information Athletic_ClubInfo 1
Game Sche‘dule Game_Schedulelnfo 1
Information

Game Information Gamelnfo 1
Training Information TrainingInfo 2
Athlete Athletelnfo 1

Information
Game-grz}de Athlete_Gamelnfo 5

Information

Athlete Department
Related Information Athlete_DeptInfo >
Inf(')r- Famlly‘ Athlete_FamilyInfo 9

mation Information
Consultlflg Athlete_ConsultingInfo 9

Information
Physical Athlete_Physicallnfo 5

Information

3.3. Athlete Management System

We implement the Athlete Management System web
based by using the proposed framework. The Athletic
Management System is divided into web and Web Ser-
vices. The web provides management functions
through the web interface as shown figure 7. The Ser-
vices also provides same function as web but it pro-
vides Web Services. Figure 8 shows Web Services lists
which is used to access athlete information.
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Figure 7. Athlete management system
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Figure 8. Athlete information in the web
service

4. Experiment

In this section, we perform an experiment to test op-
erating together between the athlete management sys-
tem and client programs. To do this, we construct ex-
periment environment with servers and clients.

4.1. Construct Experiment Environment

Figure 9 shows experiment environment. It is com-
prised of Database Server, Athlete Management Server,
Proxy Server, and three Clients. The Database Server
has raw data of athlete information. Athlete Manage-
ment Server manages and process athlete information.
Three clients request and use athlete information from
Athlete Management Server. Table 3 shows hardware
and software configuration of client programs for the
experiment.

Athlete Management

Solaris Server
ava
Liunx
3 %
\

/

c#
ASP.NET
C++ Builder

Proxy Server

Y
=

Database Serve

77
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Figure 9. Experiment environment

Table 2. Hardware and software conflgurati-
on of client programs for the experiment

Hardware Software
CPU: Intel P4 2.4GHz
. RAM: 2G .
Client 1 HDD:300GB Solaris 10, Java, AXIS
NIC: 100Mbps




gmlhlltél P4 2.0GHz Windows 2003 Server,
Client 2 HDD-200GB lI(IiSt36.O, C#, SOAP tool-
NIC: 100Mbps
CPU: Intel P4 1.8GHz
. RAM: 2G .
Client 3 HDD:200GB Linux 2.6, PHP
NIC: 100Mbps

4.2. Experiments with Client Programs

We implement the client programs, which are differ-
ently implemented according to programs languages
(Java, C#, PHP) in various platforms (Windows, Linux,
Solaris). We perform the experiment about the interop-
erability among the Athlete Management System and
the client programs. The client programs are comprised
of basic functions in order to perform the experiment.

1) Solaris Platform with java

The Figure 10 shows client program, which is imple-
mented with Java in the Solaris. We create and use
WSDL stub code with JDK 1.4 SDK and AXIS of
apache.

£ Athlete Management System (Java) [S(=1ET]

File Athlete Management Help

Athlete Information

Search Type Key Word Results

e

StudentlD

<yung-sik, kim, 72040002, baseba

AthleticCLub

Name [ kyung-sik kim

StudentId | 72040002

Depariment | baseball

zip code | 330-235

address | 5eongnam-si Bundang-qu Imas-dona KTBundangjisa, Gyeangai-to
Telephone | 031-6002-1212

Comment

|Running Status : Web Services is connected
Figure 10. Client program that is implemented
by Java

2) Windows 2003 server Platform with c#

The Figure 11 shows client program, which is imple-
mented with C# in the windows 2003. We use .NET
framework and Web Services Toolkit 2.01.

Athlete Management System (Client C#) | =S|

Athlete Information | Game Infarmation || Cansulting Information || Schedule Infarmation | Athletic Information
Search Afhlete

Hame v| [Kyungsik

Student Hhite
e Humber Club

[ vungsik. kim  {7204002
*

Athlete Information

Name kyung-sik, kim

Department | baseball

zip code  [30-2%

address Seongnam-si Bundang-gu Imae-dong Imaechan Hanshin Apt.. Gyean]
Telephone [037-8002-1212

Blood Type [0

Comment

Add J[ Modiy ][ Delete

Figure 11. Client program that is implemented
by C#

3) Linux Platform with PHP

We implement the client programs with PHP:SOAP
in the Linux. We could use most functions of the Ath-
lete Management System. Figure 12 shows all athletic
club information.

(2 http://natural.nMech.com/ams/athleticinformation.php - Windows Internet Expl... [2][8]K]

- & & hitp://natural.ndtech, com/ams/athleticinform % | +#| X 2|
TE BIE AV EFHINL EAUD EEUH
@ & |@ntoy/naualngech com/amsfatnl., || B - B @ - EHORE - G ER@ - 7
Code Athletic Club Establishment fihe number;of
athlete
1 Soccer May 1976 42
2 Basketball Jun 1980 23
3 Baseball Sept. 1981 52
4 Ski Sept 1987 21
5 Taekwondo Jun 1980 34
6 Rugby fastball May 1976 43
7 Swimming May 1976 21
= FI- R B00% -
Figure 12. Client program that is implemented
.
4.3 Experiment Result

The experiment result, we could get efficiencies as
follows. First, we could easily implement the athlete
management system with the core functions of the
framework. Consequently, we could production time
and costs. Second, the framework provides independent
environment regardless of program languages and plat-
forms. Finally, core parts of the framework is imple-
mented applying CBD(Component Based Development)
methods, so it is impossible to modify and update ac-
cording to components. Therefore, it is efficient to
manage and maintain the framework.



5. Conclusion and Future Works

In this paper, we propose the framework of athlete
management system based on the Web Services in or-
der to use in ubiquitous environment. The framework
has various functions which are needed for Web Ser-
vices environment. The components of the framework
are implemented by CBD methods. The athlete man-
agement system is implemented with the proposed
framework. The client programs also are implemented
by different language(C#, Java, C++, PHP) to test in-
teroperability in various platforms. Efficient techniques

are applied to manage athlete information in the system.

As a result of experiment, we could decrease costs and
time with the proposed framework during system con-
structing and the constructed system provides inde-
pendent environment regardless of programs and plat-
fomnthe future, we will add athlete recommendation
function, which recommends each athlete according to
game situation. We also will extend some functions of
the framework to be adapted in various fields.
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