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ABSTRACT

Curriculum information is an important factor for students making decisions
about learning at a higher level. Curriculum information is often presented by individual
universities and there is not a centralized service that provides this information. This means
that it often takes a long time for students to get the required curriculum information.

The objective of this research was to develop a curriculum information retrieval
system. The system can be used as a one-stop service for providing curriculum information
and was designed with web service technology. The system was designed using a relational
database, and was developed using PHP, HTML, XML for language programming, and
MySQL as a database management system.

A prototype of a search engine to retrieve graduate curriculum information was
developed. The system is divided into three sections; curriculum searching, web service API
management, and curriculum information management. The authority for this application is
classified to three levels; administrator, staff, and general user. The results of system testing
show the searching results of this system are quite accurate and the system runs efficiently

overall.
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CHAPTER |
INTRODUCTION

1.1 Background and Statements of Problems

The Office of the Higher Education Commission (OHEC) is under directed
of the Higher Education Commission. The Higher Education Commission has the
authority to propose higher education policies and educational standards that must be
corresponding to the National Economic and Social Development Plan and the
National Education Plan. OHEC responsibilities on education are composed of
analysis in the education directions, research problems on development higher
education, development on education policies and educational standard. OHEC
focuses on the further education information. These was information are scattered. It
causes of inconvenience for students that are require the information of higher
education.

The Office of the Higher Education Commission oversees altogether 166
higher education institutions. They are 13 limited admission public universities, 2
open admission universities, 13 autonomous universities; 69 private higher education
institutions; 40 Rajabhat Universities; 9 Rajamangala Universities of Technology;
Pathumwan Institute of Technology and 19 Community Colleges. Education
information has been presented on different web site in each of the universities.

At present, the data have been collecting into database consisting of the
based database such as curriculum data, student data and staff data. However, those
data was not utilization. The application of information retrieval system for national
curriculum can reduce the time for searching the further education data and more
comfortable to student or who decided additional education by finding on one site.

Nowadays, there is various desire of collegian to search for the data to
further education and use too much time to looking for resources of education data in
decision support because they have no aggregating additional education data on one

site.
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The information retrieval system for national curriculum has been
implemented Web Service approach in this research. In part of searching, Information
Retrieval approach is used in query process. The system is consisting of services as
transmitting data, searching data, and editing data. Moreover, Information Retrieval
approach is used to support the process of curriculum comparison.

This research proposed the development of information searching system
for curriculum database of The Office of the Higher Education Commission. The
system could provide curriculum information by web service. The web service is
popular used in data service providing that through network or internet with no
platform. In addition, there is secure in data transmission of web service because user

can access only exist service section.

1.2 Objectives
Main objectives of the proposed system are as follows:
1.2.1 To develop prototype of website for publicize the post graduate
curriculums.
1.2.2 To develop web service for publicize the postgraduate curriculums.
1.2.3 To develop web service database.
1.2.4 To apply search engine for search data form CHE database.

1.3 Scopes of Work

The scope of this work will;

1.3.1 Analyze, design information retrieval system from CHE database.

1.3.2 To develop the web information retrieval system from national
curriculum. PHP is tool for development web application and use MySQL for develop

web server.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 3

CHAPTER Il
LITERATURE REVIEW

2.1 Information and Information System Concept[1]

Data are facts and figures that are relatively meaningless to users. Data are
the raw material of information that is transformed into information by an information
process.

Information is a collection of facts which is a, arranged, and processed by
sorting, classifying, merging, computing or summarizing in such a way that it has
additional value beyond the value of the facts themselves. They are simply useful data
via used in the decision making process. For instance, sales forecasting data can be
processed to produce information that helps determine production strategies.

System is a set of elements or components that interact to accomplish
goals. The element themselves and the relationships among them determine how

system work. System has inputs, processing mechanisms, outputs and feedback.

Data .| Information _| Information
(input) / Processes il (output)

Figure 2.1 Information system model

In figure 2.1, Information System (IS) is set of interrelated elements or
components that collect (input), manipulate, store (process) and disseminate (output)
data or information and provide a feedback mechanism. IS designed for operations
managers are valuable if they can provide information to help in controlling operations

in a timely.
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2.2 Service Oriented Architecture (SOA)[2]

Service Oriented Architecture (SOA) is a paradigm for organizing and
utilizing distributed capabilities that may be under the control of different ownership
domains and implemented using various technology stacks. In general, entities (people
and organizations) create capabilities to solve or support a solution for the problems
they face in the course of their business. It is natural to think of one person’s needs
being met by capabilities offered by someone else; or, in the world of distributed
computing, one computer agent’s requirements being met by a computer agent
belonging to a different owner. The term owner here may be used to denote different
divisions of one business or perhaps unrelated entities in different countries.

There is not necessarily a one-to-one correlation between needs and
capabilities; the granularity of needs and capabilities vary from fundamental to
complex, and any given need may require a combination of numerous capabilities
while any single capability may address more than one need. One perceived value of
SOA is that it provides a powerful framework for matching needs and capabilities and
for combining capabilities to address those needs by leveraging other capabilities. One
capability may be repurposed across a multitude of needs.

SOA is a “view” of architecture that focuses in on services as the action boundaries
between the needs and capabilities in a manner conducive to service discovery and

repurposing.
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—Lo ———— e
Login / Authenticate Login / Authenticate | Log in / Authenticate
Name Persist | | Name Persist Name Persist
Change || Name & Change || Name & Change || Name &
form |[Address | | form || Address| | form || Address
Payroll Calc() ' Insurance Claim ER Planning
Audit performance Claim details Configure production
[ Make Deposit | | File to Insurance Moc.llfy Assembly g
L Agent J __Line system J |

Figure 2.2 Three business processes within one company duplicating functionality

Figure 2.2 shows an example of an information system scenario that could
benefit from a migration to SOA. Within one organization, three separate business
processes use the same functionality, each encapsulating it within an application. In
this scenario, the login function, the ability to change the user name, and the ability to
persist it are common tasks implemented redundantly in all three processes. This is a
suboptimal situation because the company has paid to implement the same basic
functionality three times.

Moreover, such scenarios are highly inefficient and introduce maintenance
complexity within IT infrastructures. For example, consider an implementation in
which the state of a user is not synchronized across all three processes. In this
environment users might have to remember multiple login username/password tokens
and manage changes to their profiles in three separate areas. Additionally, if a
manager wanted to deny a user access to all three processes, it is likely that three
different procedures would be required (one for each of the applications). Corporate IT
workers managing such a system would be effectively tripling their work —and

spending more for software and hardware systems.
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In a more efficient scenario, common tasks would be shared across all
three processes. This can be implemented by decoupling the functionality from each
process or application and building a standalone authentication and user management
application that can be accessed as a service. In such a scenario, the service itself can
be repurposed across multiple processes and applications and the company owning it
only has to maintain the functionality in one central place. This would be a simple
example of Service Oriented Architecture in practice. The resultant IT infrastructure
would resemble Figure 2.3.

| o —

=

Process 1 I Process 2

{ Process 3
Payroll Calc() | | |In5uranceclairn ER Planning
————
Audit performance I: Claim details Configure production
Make Deposit | | File to Insurance Moc.llfyAssembly
. 4 Agent A . Line system |
A .
- II ﬁ """""""""" II 1 r llllll Shared US;‘:“T ......
Service Bus | Account Tasks
| {
’<:> Log in / Authenticate
: ' Name Persist
' Change Name &
form Address

f '"""éfﬁ-gr“SeHi':':é's'mmm\

Figure 2.3 Three business processes repurposing one service for common tasks.

In figure 2.3, the shared user account tasks have been separated from each
process and implemented in a way that enables other processes to call them as a
service. This allows the shared functions to be repurposed across all three processes.
The common service bus is really a virtual environment whereby services are made

available to all potential consumers on a fabric. This is typically referred to as an
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Enterprise Service Bus (ESB) and has a collection of specialized subcomponents
including naming and lookup directories, registry-repositories, and service provider
interfaces (for connecting capabilities and integrating systems) as well as a standard-
ized collection of standards and protocols to make communications seamless across all
connected devices. Advanced ESB vendors have tools that can aggregate services into

complex processes and workflows.

Service Directory

N 4%6
\.°(? Services 4‘4

Manage Secure

Service Consumer Service Provider
Access

Figure 2.4 Service-Oriented Architecture

SOA is composed of a service provider, service requester, or the service
consumer and an optional service directory, which together are leveraged to deliver
services using application-to-application messaging for information exchange. The
service provider creates a service and publishes descriptive information about the
service in the service directory. The service requester queries the descriptive
information in the service directory to locate the service and also gathers information
about the service and the service provider. The service requester accesses the service
hosted in the service provider infrastructure and, in turn, realizes the business value of
leveraging the service.

The specific architectural principles for design and service definition focus
on specific themes that influence the intrinsic behavior of a system and the style of its

design:
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— Service encapsulation

Many services are consolidated for use under the SOA. Often such
services were not planned to be under SOA.

- Service loose coupling

Services maintain a relationship that minimizes dependencies and only
requires that they maintain an awareness of each other.

- Service contract

Services adhere to a communications agreement, as defined collectively by
one or more service-description documents.

— Service abstraction

Beyond descriptions in the service contract, services hide logic from the
outside world.

— Service reusability

Logic is divided into services with the intention of promoting reuse.

— Service composability

Collections of services can be coordinated and assembled to form
composite services.

— Service autonomy

Services have control over the logic they encapsulate.

— Service optimization

All else equal, high-quality services are generally preferable to low-quality
ones.

— Service discoverability

Services are designed to be outwardly descriptive so that they can be found
and accessed via available discovery mechanisms.

— Service relevance

Functionality is presented at a granularity recognized by the user as a

meaningful service.
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2.3 Web Service [3],[4]

A Web service is once of remote procedure call (RPC) like technology.
RPC is a concept focused on how client object call method on remote object. A Web
service is defined by the W3C as "a software system designed to support interoperable
machine-to-machine interaction over a network”. Web services are frequently just
Web application programming interfaces (API) that can be accessed over a network,
such as the Internet, and executed on a remote system hosting the requested services.

The most widely accepted and successful type of service is the XML Web
service. XML Web service are a Web-based implementation of remote procedure call
(RPC). There are two popular of XML Web service are Simple Object Access
Protocol (SOAP) and Representational state transfer (REST) Web Services.

REST was chosen for developing web service of this thesis because of its
simplicity in development and its suitability in resource oriented architecture design,

which requires intensively more resource-oriented then service-oriented.

2.4 Representational State Transfer (REST) [5],[6]

Representational State Transfer (REST) is an architectural style described
by Roy Fielding [7]. REST is in many ways a retrospective abstracting of the
principles that make the World Wide Web scalable. Roy Fielding argues that unlike
transactional systems, in which servers need to maintain complex sessions with
clients, the web reduces the server's obligation that arises from a self-contained
question to a simple response. In many cases, the response involves sending a pre-
computed set of data, the representational state, across the network. The client can
essentially navigate across a wide range of existing, pre-computed resources by
following links from resource to resource. There are many objects, each identified by a
URI, and very few methods (PUT, POST, GET, and DELETE in HTTP 1.0, while
HTTP 1.1 allows extensions). In REST, each request sent to an object results in the
transfer of a representation of this object (typically in form of an XML document).
This document provides the client with the opportunity to change the state of the

object by navigating to a different URI which is referenced in the document. The
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documents are self-contained and can be transformed through intermediaries, for
example proxies.

Transferred to the area of cross-organizational workflow, a REST-style
workflow consists of a process factory object, which is referenced by a URI. A request
to the process factory results in the creation of a process instance, which in turn can be
referenced using a URI. In its purest form, a HTTP GET command sent to either of
these URIs results in the return of an XML document. In the case of the process
factory, the XML document may contain the properties of the process model
represented by the process factory (for example quality of service information),
whereas the XML document returned by the process instance may contain information
about the current state of the process instance. In essence, every component of a cross-
organizational process is identified by an individual URI, that is, each externally

accessible process, activity, or operation is identified by a URI.

4 REST Server
a Process Factony

REST Client

GET : Process Model

Connector ~ BRET Y

L

1 Instance URI |
— .

/@ . .......... GET ......... .\

URI

* -
{ Pracassinstance
L StateXML G

Connecior

POST
i [Sae)

: InsianceStateURI | N

Figure 2.5 REST-style Workflow
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Figure 2.5 shows an example for a pure REST workflow application. All
the client needs to know about the remote process is the address of this process in form
of a URI, which is typically a combination of the machine name, a distinct object type
and a process ID. A GET request sent to this URI results in an XML document that
gives more information about the process, for example the URI where the process can
be invoked. The client then sends a POST operation to the process invocation URI
which contains the context data (payload) for the process instance. The process factory
creates a process instance and returns the URI of the process instance to the invocator.
The subsequent interaction between client and process instance is also characterized
through the use of GET and POST commands, but in this case the POST command is
used to manipulate the state of the process instance, until it is completed.

REST is a key design idiom that embraces a stateless client-server
architecture in which the web services are viewed as resources and can be identified
by their URLs. Web service clients that want to use these resources access a particular
representation by transferring application content using a small globally defined set of
remote methods that describe the action to be performed on the resource. REST is an
analytical description of the existing web architecture, and thus the interplay between
the style and the underlying HTTP protocol appears seamless.

The HTTP methods such as GET and POST are the verbs that the
developer can use to describe the necessary create, read, update, and delete (CRUD)
actions to be performed. Some may see an analogy to operations in SQL, which also
relies on a few common verbs, as shown in Table. However, the REST style and

HTTP protocol are mutually exclusive, and REST does not require HTTP.

Table 2.1 Relationships between SQL and HTTP Verbs

Action SQL HTTP
Create Insert PUT
Read Select GET
Update Update POST
Delete Delete DELETE
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REST refers in the strictest sense to a collection of network architecture
principles which outline how resources are defined and addressed. The term is often
used more loosely to describe any simple interface which transmits domain-specific
data over HTTP without an additional messaging layer such as SOAP or session
tracking via HTTP cookies. These two meanings can conflict as well as overlap. It is
possible to design a software system in accordance with Fielding's REST architectural
style without using HTTP and without interacting with the World Wide Web. It is
also possible to design simple XML+HTTP interfaces, which do not conform to REST
principles, and instead follow a model of remote procedure call. The difference
between the uses of the term "REST" therefore causes some confusion in technical
discussions. The following table shows how the HTTP verbs are typically used to
implement a web service.

The characteristics of REST are

— Client-Server: a pull-based interaction style: consuming components
pull representations.

— Stateless: each request from client to server must contain all the
information necessary to understand the request, and cannot take advantage of any
stored context on the server.

— Cache: to improve network efficiency responses must be capable of
being labeled as cacheable or non-cacheable.

— Uniform interface: all resources are accessed with a generic interface
(e.g., HTTP GET, POST, PUT, DELETE).

— Named resources - the system is comprised of resources which are
named using a URL.

— Interconnected resource representations - the representations of the
resources are interconnected using URLS, thereby enabling a client to progress from
one state to another.

- Layered components - intermediaries, such as proxy servers, cache
servers, gateways, etc, can be inserted between clients and resources to support

performance, security, etc.
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2.5 Extensible Markup Language (XML) [8]

XML is an extensible markup language used for the description and
delivery of marked-up electronic text over the Web. Important characteristics of XML
are its emphasis on descriptive rather than prescriptive (or procedural) markup, its
document type concept, its extensibility, and its portability. In XML, the instructions
needs to process a document for some specific purpose, e.g., to format it, are sharply
distinguished from the descriptive markup, which occurs within the actual XML
document. With descriptive instead of procedural markup the same document can
readily be processed in many different ways, using only those parts of it that are
considered relevant.

An important aspect of XML is its notion of a document type. XML
documents are regarded as having types. Its constituent parts and their structure
formally define the type of a document. XML Schemas describes the elements and
attributes that may be contained in a schema-conforming document and the ways that
the elements may be arranged within a document structure. Schemas are more
powerful when validating an XML document because of their ability to clarify data
types stored within the XML document.

XML can be perceived as a dynamic trading language that enables diverse
applications to exchange information flexibly and cost-effectively. XML allows the
inclusion of tags pertinent to the contextual meaning of data. These tags make possible
precise machine interpretation of data, fine tuning the entire process of information
exchange between trading enterprises. In addition the ability of the XML schemas to
reuse and refine the data model of other schema architectures enables reuse and
extension of components, reduces the development cycle, and promotes
interoperability.

As XML can be used to encode complex business information it is ideally
suited to support open standards, which are essential to allow rapid establishment of
business information exchange and interoperability. For example, XML is well suited
to transactional processing in a heterogeneous, asynchronous, open, and distributed
architecture that is built upon open standard technologies, such as parsers and
interfaces. This applies equally well to enterprise application integration as well as to

the e-business style of integration with trading partners.
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The ability of XML to model complex data structures combined with the
additional ability of XML Schema to reuse and refine the data model of other schema
architectures enables reuse and extension of components, reduces the development
cycle and promotes interoperability. It is precisely the suit of technologies that are
grouped under XML that had profound influence on the development of Web Services
technologies and provide the fundamental building blocks for Web Services and
service-oriented architectures.

This research use XML and web service as an exchange protocol. The
reason was it has most flexibility and high efficiency and suitable to use as
fundamental for further development. And XML can use as standard mechanism to
promote all institution to use data in form of interoperability independence from sort
of data and software or hardware.

A good point for learning XML is the HTML language. HTML is used to
describe how information displays on a web browser. However, HTML is a document
centric that lack of information quality for information sharing because often, some
element contains both text and sub element. XML could solve that problem.

XML could solve the data heterogeneous problem because XML
Document is text file and most of operation system can manipulate text file.

Although XML allows to create your own tag, but W3C created the
standard rules for create XML document for example:

- XML Document has to consists of two parts are prolog sometime. called
XML declaration and root element.

- XML document must have only one root element.

- The root element can contains all other sub element, content, and
comment.

- Element must be well nested.

If any XML document follows the XML rules, It can be called “well-
formed document” and it easy to manipulation by any application. XML document
can be manipulated using tree-based, event-based, or class-based interface. This
research used tree-based. The W3C provide a standard tree-base API called
Document Object Model (DOM). DOM expresses an XML document using

hierarchical tree view. Each branch of tree represents an element in the hierarchy.
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DOM s easy to learn but it will be low performance when processing larger sized

document.

2.6 Related Researches

Michael zur Muehlen, Jeffrey V. Nickerson and Keith D. Swenson present
a case study of development of standards in the area of cross-organizational workflows
based on web services on topic “Developing Web Services Choreography Standards —
The Case of REST vs. SOAP”’[6]. They discuss two opposing types of standards: those
based on SOAP, with tightly coupled designs similar to remote procedure calls, and
those based on REST, with loosely coupled designs similar to the navigating of web
links. We illustrate the standardization process, clarify the technical underpinnings of
the conflict, and analyze the interests of stakeholders. The decision criteria for each
group of stakeholders are discussed. Finally, they present implications for both the
workflow and the wider Internet communities.

Performance Evaluation of RESTful Web Service for Mobile Device
(Hatem Haman, 2010) [9] was a study in performance assessment of web service
responsibility. This study compared between RESTful and SOAP with size and
amount of transmitting data through HTTP protocol. The result of this study showed
RESTful had more efficient than SOAP.

A RESTful Approach: Clean UPnP (Universal Plug and Play) without
SOAP (Jan Newmarch, 2009) [10] was a study in connection techniques on UPnP
protocol by web service. The study compared between RESTful and SOAP with
amount of transmitting data through network. The result of this study showed RESTful
had rate of response time and quantity of packet less than SOAP many times.

Udomdet Tarahom and Kittima Makabunchakij proposes a Web Service
Design for University Services Management[11]. University service department
development quality of organization in higher education with responses students and
schools need including accommodates requestor accessibility and satisfaction in the
services. A system University and government education management. According to
link network internal and external in the University. They services are divided into
five categories: 1) Education 2) Student 3) School 4) Finance 5) Education Quality
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Assurance. This paper proposes education quality assurance in the University (UQA
web service) by showing data entity and service methods with is useful for University,
Student, School, Higher Education Committee and Education Quality Assurance. The
user who is in other organizations can create client application to retrieval web service
via internet to request data in XML standard format for processing.

Wisit Wannaphumi and Sipanee Nuchiprasitchai presented the interest
topic is “Semantic Web Services Discovery System”[12]. The research was main
objective to developing Web Services, which its characteristic was web application,
focused searching into meaning the words. Searching Service through key words of
ontology technology was compared details of services and definition meaning by
OWL language. The application is developed by .Net Technology and Microsoft SQL
Server 2005 that is a tool to employ for handling database. The Potege program was
employed to design data structure. The evaluation results are investigation satisfaction
derived from the experts in Web Services using Likert method that include factors as
average and standard deviation. The design structure of data was categorized 5
components as Services (keeping services data of registration), Provider (keeping
service data of provider), Business (its operation to classify the kind of business or
service types of provider), Publisher (the details of organization or personnel which
take registration web services on system), and Quality (ldentification quality of
services). Summary experiment by users fairly satisfies to system on good level.

Tian Feng studies automatic monitoring, controlling and heterogeneous
data integration method in management system for mining safety production on the
topic “The Heterogeneous Data Integration Based on XML in Coal Enterprise” [13].
This integration system solve the data heterogeneous problem in production
management, integrating data in different operation systems and database systems,
making users check data more transparently and conveniently without worrying
storage style and location of data in data source. Meanwhile this system can integrate
various structuring, half structuring and non structuring data, solving the
heterogeneous data integration problem more efficiently, improving safety production

and management in coal enterprises.
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The study in related literatures showed the development of web service
with REST architecture that was more suitable to this research than SOAP protocol.
This was because information searching system required good performance with low
overhead that can reduce network traffic from more user connection. The examples of

REST website composed of Yahoo, Google, Amazon, eBay, etc.
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CHAPTER Il
MATERIALS AND METHODS

This chapter described the working step of this research and the research
tools for developing the system. The steps and tools are as following:

3.1 Step of Research Methodology

The research uses the Waterfall Model which consists of five working

steps as depicted in following figure.

Preliminary
Investigation

N

' Determination of
1 System
Requirements

EN

System Analysis
and Design

A

System
Development

a
System
Implementation
and Testing

Figure3.1 Step of Waterfall Model
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Step 1: Preliminary Investigation: This step is to define problems,
investigate problems, identify user requirements, and feasibility study.

Step 2: Determination of System Requirements: This step is to
gathering data from interviewing all stakeholders and studying all existing documents.

Step 3: System Analysis and Design: This step is to analyze AS-IS and
TO-BE system by studying logical systems and physical systems.

Step 4: System Development: This step is to bring the data received from
system analysis and design step to use in system development for implementation of
the application of the system.

Step 5: System Implementation and Testing: The system will be
installed and tested in order to ensure that the system works properly and accurately as
expected. The debugging process will be used if there is error occurred.

3.1.1 Preliminary Investigation

Define problem, investigate problems and user requirements in the system.
Gathering data from interviewing officers at Office of the Higher Education
Commission who are stakeholders about handling database, administrator, and
students who to want further education (Users).

In the present, the information of graduate curriculum was found in
individual university website. The Office of the Higher Education Commission is
received education data such as student data, curriculum data, financial data, etc, from
the university every year. However, this organization has no public website for

providing the graduate curriculum information.

3.1.2 Determination of System Requirements

Gathering data from interviewing officers at Office of the Higher
Education Commission who are stakeholders about handling database, administrator,
and students who to want further education (Users).

Data from all studies will be analyzed in order to obtain user requirements,
status of each institution, existing problem and define elements that may effected
design of information integration system. Expected results of this working step are

including use case and Software requirements specification (SRS).
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3.1.2.1 Use Cases:

Use case is a technique for documenting the potential
requirements of a new system or software change. Each use case provides one or more
scenarios that convey how the system should interact with the end users or other
systems in order to achieve specific business goals.

3.1.2.2 Software requirements specification (SRS):

Software requirement specification (SRS) is a complete
description of the behavior of the system to be developed. It includes a set of use cases
that describe all of the interactions that the users will have with the software. Use
cases are also known as functional requirements. In addition to use cases, the SRS also
contains nonfunctional requirements. Non-functional requirements are requirements

which impose constraints on the design or implementation.

3.1.3 System Analysis and Design

This step is to analyst various problems that found during study the user
requirements in each institution especially in the cooperative usage of data. Expected
results of this working step include Unified Modeling Language (UML), Entity-
Relationship Diagrams (ERDs), Data Dictionary, architecture design, and interface
design.

Designing the part of user interface shall be brought as simple as possible.
Interface must be easily accessed and understood by all users. Window arrangement of
each screen shall orderly and easily for operate and optimal searching desired data
efficiently. Therefore, the development shall be based on the following principles:
Friendly user interface, Data integrity, optimal search paradigm, Future extendable,
Data security, and System stability & performance.

In part of search paradigm, it will be deployed for users to search by
keyword and data identifier upon the appropriateness of process of judgment.

The structure system design can categorize performing generally to
support to persons 3 groups that are educator, authorized user, and administrator.
Educators which can equal as users mean who wanted further education data with
Master Degree and Doctor of Philosophy. The system can support debate necessary

factors to postgraduate curriculum screening. The authorized user duty is to add and
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edit of data into database up-to-date. Administrator responsibilities are to manage
system performing smoothly and to solve problems that administrator will handle data
flow, limiting authorized policy, and conduct problem from system usage.

System architecture design of system shown as follow:

.

Client Web Server Query Manager Dalabase Server
— > s —»
Rasources)
- Web Web XKML o XML Data
Interface | | Service SERVICE Source
Converlor
et - e

Figure 3.2 System architecture

In system design process, the system was divided into four main
components that composed of Client, Web Server, Query Manager, and Database
Server. The details of these components were described as follows:

1. Client was used for requesting service from server through internet.

2. Web Server was used for searching and exchanging data center that
provided information to user by connection with Query Manager.

3. Query Manager (QM) was used for connection with organization
database in order to retrieve data from them. This retrieval data was executed through
web service when there was request from user, it could not directly request data
through Query Manager. In addition, the retrieved data was in XML language format.

4. Database Server was the database of the Office of the Higher Education

Commission.
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3.1.4 Development

This step that bringing the data received from analysis and design system
forms came to use in system development for implement database and application
software for this system.

The system was developed on Windows 7 Enterprise. Apache Web Server
was used as web server that run on Appserv and web page was created from PHP,
XML, and HTML programming language. MySQL was used for database
management and REST protocol was used for connection between web pages and
databases as web service. The user interface design was created by Macromedia

Dreamweaver CS5.

3.1.5 Testing
The system will be installed and tested in order to ensure that the system
work properly and accurately as expected result. The debugging process will be used if

there is error.

3.2 Materials
3.2.1 Hardware
- Personal Computer
- CPU : Intel(R) Core(TM)2 Duo processor 2.1 GHz
-RAM : DDR 2 GB
- Hard Disk : 320 GB
- Monitor : WXGA CrystalBrite LCD
- Peripherals : Keyboard, Mouse, Printer, Diskette and CD-ROM Drive

3.2.2 Tool and Software

- Programming Language: PHP

- Database Management System (DBMS): MySQL

- Operating System: Windows 7 (Windows 7 will be installed on
personal computer that is used for development program.)
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3.3 Research Schedule

The study consumes time as table below

Table 3.1 Research Schedule

Month

Activities
1 2 3 4 5 6 7

1. Preliminary Planning

2. Collect Related Information

4. Analysis and Design

_—
[ N
3. Requirement Analysis ]
[ "\
N Vv I§

5. Developing of Information
System

6. Testing and Evaluation H
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CHAPTER IV
SYSTEM IMPLEMENTATION AND RESULTS

This chapter will describe the results of this research. System analysis and
design and the details of system database design such as Use Case, Sequence Diagram,
ER Diagram and the process description will be presented. User interface and system

prototype as well as system test will also be presented.

4.1 Use Case Diagram

Use case is a technique for documenting the potential requirements of a
new system or software change. Each Use Case diagram provides one or more
scenarios that how the systems should inter act with end users or other systems in
order to achieve specific business goals. There are three diagrams of Use Case that are
required: Search Curriculum Data use case diagram, Rest API use case diagram and

Curriculum Management System use case diagram.

Search

/ \ Search by

/ [ Search by Filter |
([ - K(‘Y‘N(y ) .‘//
Jse

View
Inform i‘y

Figure 4.1 Use case diagrams: Search
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Figure 4.1 showed Use case diagram of searching system. There was an

actor and two use cases of this system. The use cases were composed of search and

view information. The description of these use cases were shown in table 4.1 and 4.2.

Table 4.1 Description of Search use case

Use case:

Search

Brief description:

User searches for curriculum data.

Primary actors: User
Secondary actors: None
Preconditions: None

1. User selects keyword search or filter search.
1.1 Keyword search: User fills word into form, then
press submit button.
1.2 Filter search: User fills word into each filter form

then press submit button

Main flow: 2. System presents search result.
Post conditions: None
Alternative flow: None

Table 4.2 Description of View information use case

Use case:

View information

Brief description:

User views curriculum data.

Primary actors: User
Secondary actors: None
Preconditions: None

Main flow:

1. The use case starts when user select curriculum data

2. The system displays a web page showing the
curriculum details.

3. The top of search result page can be selected to four
information views that compose of:

3.1 Curriculum information
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Use case:

View information

Main flow:

3.2 University map

3.3 Subject information

Post conditions:

None

Alternative flow:

None

4 View XML ]

L S { View XML
———y

Schema I

4 Test )

Figure 4.2 Use case diagrams: Rest API

Figure 4.2 showed Use case diagram of REST API. There was an actor

and three use cases of this system. The use cases were composed of View XML, View

XML Schema and Test. The description of these use cases were shown in table 4.3 to

4.5.

Table 4.3 Description of View XML use case

Use case:

View XML

Brief description:

User views XML of Web service API.

Primary actors:

User

Secondary actors:

None

Preconditions:

None
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Table 4.3 (cont.)
Use case: View XML
Main flow: 1. User selects URL that want to see detail of XML.

2. The System shows detail of XML.

Post conditions:

None

Alternative flow:

None

Table 4.4 Description of View XML Schema use case

Use case: View XML Schema
Brief description: User views XML Schema.
Primary actors: User
Secondary actors: None
Preconditions: None
Main flow: 1.User push schema icon that want to see XML
Schema.
2. The System shows XML Schema.
Post conditions: None
Alternative flow: None

Table 4.5 Description of Test use case

Use case:

Test

Brief description:

User tests Web service API.

Primary actors: User
Secondary actors: None
Preconditions: None

Main flow:

1. User push test icon that want to test.

2. User fills in criteria and limiter. After fills in push
apply button.

3. The system shows result of URL Request & XML.

Post conditions:

None

Alternative flow:

None
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Manage Data )

() ) Manage User |- o~
N/ _ _,/ , @,
/l\ — - e, % /i\\
/\ N g J
\ - p \
Auth '/r'l*ﬂ'\j User { Manage Ref Y » / \
Beotatn diintudaiy o 2o \ Data System Administrator

Manage Web \
service

Figure 4.3 Use case diagrams: Curriculum Management System

Figure 4.3 showed Use case diagram of Curriculum Management system.
There were two actors and four use cases of this system. The actors were composed of
System Administrator and Authorized User. The use cases were composed of manages
data, manage user, manage Ref data and manage web service. The description of these

use cases were shown in table 4.6 to 4.9.

Table 4.6 Description of Manage Data use case

Use case: Manage Data

Brief description: Data management by add, edit and delete action on the data
in database

Primary actors: Authorized User, System Administrator

Secondary actors: None

Preconditions: Login

Main flow: 1. The use case starts when user selects “sanmsdoyandngas’”.

2. Ifuser selects “New” to create new data.
2.1 Fills in detail of data and push save button to save

data.
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Table 4.6 (cont.)

Use case: Manage Data

Main flow: 3. The use case starts when user selects “dannsfiayandangns”.

data.

6. If user pushes delete button.

cancel delete data.

Post conditions: None

Alternative flow: None

Table 4.7 Description of Manage User use case

Use case: Manage User

4. Tf user selects “New” to create new data.

4.1 Fills in detail of data and push save button to save

5. If users select curriculum name to edit data.
5.1 The system will show detail of data. User can edit
data and push save button to save data.

6.1 The system will show confirm message.
6.2 If user select Yes, The system will delete data that
user selected. If user selects No, The system will

Brief description: User management by add, edit and delete action in the user

data, and authentication of data access.

Primary actors: System Administrator

Secondary actors: None

Preconditions: Login

Main flow: 1. The use case starts when user selects “User Account”.

save data.

2. Ifuser selects “New” to create new user.

2.1 Fills in detail of user data and push save button to

3. If users select user name to edit data.
3.1 The system will show detail of user data. User can

edit data and push save button to save data..
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Table 4.7 (cont.)
Use case: Manage User
Main flow: 4. If user push delete button

4.1 The system will show confirm message.
If user select Yes, The system will delete user data that

user selected. If user selects No, The system will cancel

delete data.
Post conditions: None
Alternative flow: None

Table 4.8 Description of Manage Reference Data use case

Use case:

Manage Reference Data

Brief description:

Reference table management by add, edit and delete action
on the reference table.

Primary actors:

System Administrator

Secondary actors:

None

Preconditions:

Login

Main flow:

1. The use case starts when user selects “Reference
data”.
2. If user selects “New” to create new reference data.
2.1 Fills in detail of data, push save button to save.
3. If users select reference name to edit data.
3.1 The system will show detail of data. User can edit
data and push save button to save data.
4. If user pushes delete button.
4.1 The system will show confirm message.
If user select Yes, The system will delete data that user
selected. If user selects No, The system will cancel delete
data.

Post conditions:

None

Alternative flow:

None
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Table 4.9 Description of Manage Web Service use case

Use case:

Manage Web Service

Brief description:

Web service APl management by add, edit and delete action
on the API.

Primary actors:

System Administrator

Secondary actors:

None

Preconditions:

Login

Main flow:

1.
2.

The use case starts when user selects “REST API”.

If user selects “New” to create new API.

2.1 Fills in detail of API information and push save

button to save data.

If users select API name to edit data.

3.1The system will show detail of API information.
User can edit data and push save button to save
data.

If user pushes delete button

4.1 The system will show confirm message.

If user select Yes, The system will delete data that user

selected. If user selects No, The system will cancel

delete data.

If user push stage button.

5.1The system will show confirm message.

If user select Yes, The system will unpublished API

that user selected. If user selects No, The system will

cancel unpublished API.

Post conditions:

None

Alternative flow:

None
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4.2 Sequence Diagram
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Figure 4.4 UML Sequence Diagram: Search

This diagram shows activity of Local Source Search in QMS module. The

system provides GUI for user can search data from local sources.

walkthrough for the activity.
step 1.
step 2.
step 3.

User fills values in input form.

User submits form to server.

Here is a

When system accepted form request, system must validate the form

parameter and create query command.

step 4.
step 5. Convert result to XML
step 6. Return result to Ul.
step 7.

step 8. Return result to user.

Execute the command and wait for result of server.

Use JavaScript to create the result in a table form.
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Figure 4.5 UML Sequence Diagram: View

Sequence diagram of view data was shown in figure 4.5. This diagram
presented process of selected data viewing that were shown as below:

step 1. User selects interested curriculum.

step 2. Search function sends value of selected data ID to system.

step 3. System converts the value of selected data ID to sql query

command.

step 4. Execute the command and wait for result of server.

step 5. Convert result to XML

step 6. Return result to Ul.

step 7. Search information creates selected curriculum information page.

step 8. Show result to user.
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4.3 Database Design
Analysis of designed the system. Use MySQL Server for database storage

system. The detail of database design is shown in entity relationship diagram in figure

4.6 to 4.8. Data dictionary is shown in Appendix.

REF_UNIV . " REF_UNIV_ADDRESS
LI L}
PK |UNIV_ID " PK,FK1 |UNIV_ID
LI
UNIV_NAME_TH 1 UNIV_WEBSITE
UNIV_NAME_ENG UNIV_PRESIDENT_NAME
UOC_CURR UNIV_ADDRESS
REF_CURR UNIV_TEL
= PK,FK6 |UNIV_ID UNIV_FAX
PK |DEGREE_ID # . |PKFK7 |CURR ID
H < PK,FK1 |PROGRAM_ID
DEGREE_NAME PK,FK3 |CURR_TYPE_ID REF_CURR_TYPE
DEGREE_LANG PK,FK9 |STUDY_TYPE_ID
PK,FK10 |STUDY TIME_ID t H- PK |CURR TYPE ID
PK,FK4 |FAC_ID
REF_ISCED PKFK2 |ISCED_ID CURR_TYPE_NAME
PK,FK5 |CURR_INTER_ID
PK |ISCED ID " , _|PKFK8 |[LEV_ID
W ! REF_FAC
ISCED_NAME_TH YEAR
ISCED_NAME_ENG SEMESTER b+ {4 IPK |FAC_ID
DEGREE_NAME
REFITEY CURR_MODIFY FAC_NAME
= SEMESTER_YEAR
PK |LEV ID CREDIT
T+ GRADE_MIN REF_STUDY_TYPE
LEV_NAME_TH REGULAR_YEAR . u | PK | STUDY TYPE ID
LEV_NAME_ENG STD_ENTRANCE ' '
OEC_PERMIT_DATE STUDY_TYPE_NAME
OCSC_REC_DATE
REFEREUORAN SEMESTER_ADMIT REF STUDY TIME
PK |PROGRAM ID LECTURER_PERM_1 = =
LECTURER_PERM_2 fyy H- PK | STUDY TIME_ID
PROGRAM NAME LECTURER_FERM_3
PROGREAM ID NEW LECTURER_FERM_4 STUDY_TIME_MNAME
PROGRAM:LR_NG LECTURER_FERM_5
W
+ + REF_CURR_INTER
H- PK |CURR_INTER ID
A CURR_INTER_NAME
REF_SUBJECT
PK SUBJECT ID
PK,FK2 |PROGRAM ID REF_SUBJECT TYPE
SUBJECT_CODE |- -~H~- PK | SUBJECT TYPE ID
SUBJECT_NAME_TH
SUBJECT _NAME_ENG SUBJECT_TYPE_NAME

SUBJECT_TYPE
SUBJECT_CREDIT
SUBJECT_LECTURE
SUBJECT_LAB
SUBJECT_SELFSTUDY
SUBJECT_DETAIL_TH
SUBJECT_DETAIL_EN
UoC_ID

Figure 4.6 ER-Diagram: Curriculum
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AP|_REQUEST _LOG API_SCHEMA
PK |ID PK |ID
USER_IP API_ID
gggﬁéﬁgﬁﬁp API_PROFILE COLUMN_NAME
REQUEST_TIME PK.FK1.FK2 |I ﬁE-?:UTE_NAME
RESPONSE_CODE DATABASE EEgI(E;mTlc_'JN
- saL
RESPONSE MESSAGE DESCRIPTION STATE
Apl_NAME H ' PUBLISH UP } H PUBLISH_UP
| PUBLISH DOWN PUBLISH_DOWN
FIELDS =
NUMBEROFRESULTS STATE CREATE
NUNBERO CREATED CREATE_BY
TOTALRECORDS e MODIFIE 1
TOTALRE MODIFIED MODIFIE_BY
MODIFIE_BY REFERENCE_ATTRIBUTE_ID
ORDERTYPE e REFERENCE_RESOURCE_ID
PAGE URL POSSIBLE_VALUE
TOTALPAGE DEFAULT
)F;:‘fELEN ISPK
saL
VIEWINGROWS SYS_APPLICATION_LOG
PK |ID
REFID
TYPE
CODE
MESSAGE
REMARK
MODULE
CONTROLLER
ACTION
URL
REMOTE_IP
CREATED
CREATED_BY
ACTIVITY
MESSAGE_EN

Figure 4.7 ER-Diagram: Web Service API

USER
PK |USER ID
GROUPID GROUP
LOGINID
FIRSTNAME PK,FK2 |ID
I;:VSE')I'NAME ST < NAME
EMAIL CREATED
EMAILPASS ﬁg%?gl'ég—w
LASTLOGIN
STATUS ¥
NOTIFICATIONS
UNIV
RESOURCE GROUP_RIGHT
PK,FK1 |ID PK |ID
NAME t H GROUPID
ACTIONS RESOURCE
MODULE ACTION
DESCRIFTION ISALLOW

Figure 4.8 ER-Diagram: User
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4.4 The Result of System Development

The developed system was divided into three main systems that composed
of Curriculum searching, REST API and Service management.

The first main system is curriculum information search, the second one is
overall API presentation page and the third one is database management. The details

of these main systems were shown as follow:

Welcome to the

usnsAayanangas 811321 dasamudnerlusrauaaudnuen u
szinalnu

—‘

Powered By aznmaluladnsaan1sssuuasauind uuaa

Links:
|

Figure 4.9 Main Page

4.4.1 Curriculum search system
This main system was used for curriculum information search. It had two
search types as below:
4.4.1.1 Keyword search was filled into form by curriculum
name that was showed as Figure 4.10
4.4.1.2 Filter search was filled into form by and data that was

showed as Figure 4.11. Each form had auto complete for use convenience.
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|
Search

search by filters

Figure 4.10 Search by Keyword

- Filters |

- |
i — — =
HANANFRT D dssavnangas E
Fauminman . - E ATUATNRYBINANFAT E
- — T —
AT E wadTgan E
sTRuASAAM 7 E [EERTEAN \U E
Apply
search by keyword

Figure 4.11 Search by Filters

When words were filled into form and press apply button, the curriculum

information result would be shown as Figure 4.12.

w |

- Search R
A
wuzinya 13 s1an1s

" FN = ”

| deu | Hawdnges A wmininmay
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6992 = - Anuani IvieLasriugAans HUVIVENABNHERAR
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5024 INEAFEETIMITA TR (LA TUTAEATTANITTEUUETEULWA) MATulaidng - N MIMEndaiiag
FANTTEUUFAITAUNIA pal S ———
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6923 Jansmuddasunitadia (IanueTaana) ImnuAsaana AMEIAINTTUAFRT miivaduukEea

- o = .- = . - . - S
6921 JAInTTUMERTUMITYIA (IAINTIIFRILIATAN) TAINTTUAILIAGEY ADETAINTTUAARS WinINEauuing
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FLelitr Ll E——

M) (44)Page |1 of 2(w) (M)

Figure 4.12 Search Result

In the searching by keyword, user can input many words and use space to

separate each word. The system would use user's keyword to search in Curriculum
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name, Faculty name, University name, and ISCED name in database for result display.
The process of this searching are showed in Figure 4.13.

INPUT KEYWORD

i

SPLIT KEYWORD

¢ NO
KEYWORD
%R THAN 17
SELECT * HmM ...... WHERE ‘ 7 4 Y

CONCAT(DEGREE_NAME,ISCED_NAME_TH,FAC_NAME, | SELECT * FROM ...... WHERE

UNIV_NAME_TH) LIKE "% KEYWORD[1]%' COMCAT(DEGREE_NAME,

AND i ISCED_NAME_TH, FAC_NAME,

COMNCAT[{DEGREE_NAME,ISCED_MAME_TH,FAC_NAME, U{‘{I_V MAME_TH} LIKE

UNIV_NAME_TH) LIKE "% KEYWORD[2]%' “KEYWORD%:' |

AND
COMNCAT(DEGREE_MAME,ISCED_MNAME_TH,FAC_MNAME,
UMNIV_MAME_TH} LIKE "%:KEYWORD[3]%’

AND

Figure 4.13 Flow Chart Search by Keyword
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The curriculum name was pressed for requesting curriculum information
page. The top of this page were information selection bar that was composed of:

- Curriculum information was shown as Figure 4.14.

- University map was shown as Figure 4.15.

- Curriculum subject was shown as Figure 4.16.

dayaudngns | dayasigim

inuﬁnanq AL TainTRnTsEU U ITEULNA
dolSaan ANBIFERTIVITALT A (LA TUTREN TR AFTEUUETAULVA)
SEEUMISANEN USeein

AL ARLEIAIATTUAAGST

W Inange I Iviendeuiaa
Usztnnudngas nangrsUnéa
ANUANRTDIHANARS WaAnNgesn 1 e

nansau TussTuRINA1TU
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snnulhiangas 21

FTUIUNISY 50 Au

ANADAARGADAKANTRG
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Figure 4.14 Detail of curriculum
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Figure 4.15 University Map
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HyaKAnNGRS Hayasiain

/%*wt? Fnnunizafirsinaanmiangas 13 wiafin

WuIRinn 2
322754 AAINTTHEIUAIIUT 3(3-0-8)
Knowledge Engineering
322755 sruualudayunisdagula 3(3-0-8)

Decision Support Systems

322772 WiadaaiamyaaTulafasauna  3(3-0-6)

Special topics in Information

Tarhnnlan

Figure 4.16 Detail of subject

4.4.2 Rest API
This main system was used for overall services presentation of the system

that was shown in Figure 4.17. The Rest APl composed of:

- URI (position 1) presented the detail of service in XML
format that was shown in Figure 4.18

- Info (position 2) presented the detail of service attribute that
was shown in Figure 4.19

- Test (position 3) was used for API testing by applying criteria
in form. The result of this applying composed of two section; url request and xml, that
was shown in Figure 4.20. The url request section presented the url that was created
form the criteria. The xml section presented the result in XML format.
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- XML Data Service ‘

bt

3
C e [ el description infoebt
program l /service/api/ref/program iayadede #r1izga 2 —_—
ref-inter-type /service/api/ref/inter fayasvde A1usEIna
curriculum /service/api/curriculum fayaudngas
ref-univ /service/api/ref/univ dayadiede Famivendn
ref-fac /service/api/ref/fac dayadedvants
ref-lev /service/api/ref/level Ziayasode sedun1sdnen
ref-curr /service/api/ref/curr dayadwavialinan
curr-type /service/api/ref/curr-type fayadiebelsrinuudng
ref-study-time [/service/api/ref/ref-study-time dayadede naniau
ref_subject /service/api/ref/subject 2iayasigiyn

Figure 4.17 Rest API

—<data>
—<header=
<field>4</field>
<numberOfResults>10</number0fResults>
<totalRecords:>6511</totalRecords:>
<orderBy>0</orderBy>
<orderType=asc</orderType>
<page>2</page>
<totalpage>652</totalpage>
<pagelen>=10</pagelen=
<filter/>
<viewingRows>11 - 20</viewingRows>
<fields>programId,programIdiew,programLang, programiame=</fields=
<pk=PROGRAM_ID</pk=
<urirtest=1</uri=
—<sql>
SELECT * FROM ( SELECT "PROGRAM_ID" , "PROGRAM_ID_NEW™ , "PROGRAM_LANG™ , "PROGRAM_NAME"
</sql=
</header=
- <items>
— <jtem id="0010">
<programId>0010<=/programld>
<programIdiew>000010</programIdiew>
<programLang>th</programLang=
<programlame>nguunadAsegia</programlame>
< fitem:=
—<item id="0011">
<programId>0011</programId>
<programIdiew>=000011</programIdiew>
<programlLang:>th</programLang:
<programlame>ngwnaanyu</programlame=
<fitem=>
— <item id="0012">

Figure 4.18 XML
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program-info

o fed ek allowler
programId integer vy . |
programIdNew string «
programLang string \/
programName string '

Figure 4.19 Service Attribute

criteria:z
programld integer =—,. ~ N E L E Rttt
programIdNew string LIKE - N - s i (i)
programlang string LIKE - \\ =
programName string LIEE - N @i
limiter
sort integer = W field id fdasnnFuadidu
direction integer = m drsamAT IRy
page integer = 1 winidoens
TOWS per page inbeger s 10 ATy aaamh

URL Reguest

htn:l:ﬂu.l_rrimmm;aiﬁ . s‘onaradev.mm!servicefapifreffprogram

Result

uvlu XML ﬁhﬁﬂ'lnn'ﬁtﬁmﬁuaﬁuag TAsIET AN TQARARIDEN WEA TUE W

—<data>
—<header=
<field >4 </field>
<number0fResults>10</number0fResults>
<totalRecords>6511</totalRecords:
<orderBy=0</orderBy>

< v mard T eev e = e T T e

Figure 4.20 Test API

4.4.3 Service Management
This main system was used to manage database, web service API, and user

account. The access of this main system required log in that the log in interface was

showed in Figure 4.21.
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Login
} _!Il'k Login
'__1_":\3 |
Tﬁ‘—) Password

TUUTRAIST U Y ANAN GRS -
Login

Please enter a valid Login ID
and Password to access the
Console.

Forgot your password?
Please use the Chrome.

Enter your Login ID ar your E-mail. Password will be send to your E-mail.
® chrome

Figure 4.21 Log in

The access level of service management was composed of authorized user

and administrator. The details of these access levels were shown as follows:
4.4.3.1 Authorized User was the access level of university
user. It could only add or edit user’s university data that composed of university and
curriculum data. Figure 4.22 to 4.24 showed interface of main page, university data,

and curriculum data.

SYULAAANTFIUADYAUINANS

dauau ;- Hnuatiayal

SE dayaumivend@s
== neHandngas
Dashboard
User
3 account.

Figure 4.22 Main Page of Authorized user
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Figure 4.23 Edit University Data
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Figure 4.24 Edit Curriculum Data
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4.4.3.2 Administrator was the access level that could manage

overall database, web service API, and user account. The main page of this access

level was shown in Figure 4.25
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Data [iﬂ Administration

dauau - Admin

Dashboard

User
3 account.

Figure 4.25 Main Page of Administrator

The administrator access level could manage in five sections that
composed of Curriculum management, Service API, Reference data, and
Administration. The details of these sections were shown as follows:

- Curriculum management section was used to add, edit, or
delete university and curriculum data. Their interfaces were shown in Figure 4.26 and
4.27.

srunlanssIutDAUA NS

s Dashboard IamsTay 4 A tData [ Administration

auaru -Admin

Fan1sdaya uinaidu

Aauvinenan :| @ apply 29] d;:] print

”ﬂ‘uau‘r”“u-l‘u “
s

ahalnsalmiinenadn www.chula.ac.th 254 awaIn wadvuiu ngaumwn 10330 Aun Asued nuadauna 02215 08713 38202415 x L
UNTINENATNTANN www bu ac th e e e WA AT 0 2350 3500-99 0 ®
e AFANH 1516

L s wnw bu ac th 91w 5 0 vmaTotu o Aaaanils & PRaoWAR 3 e 12120 wammdmn amales 02902025099 02516 ¢
Inzneidn = : 8553
UNTINENRTVAURAL www kku_ac th 123 adimsaw a.ulas 2 aauuriu 40002 SA_auus ana'lin 04320 222241 22‘:3520 ®
e r——— 12 aomasnauiniy a.ulas 3 masmie 43000 04320 333351 04241 x
Incmanuasae 5699
wninenduesaden www.christian.ac.th 144 o wsslsrm-thiedl aeaumnevan a.dag 2. uesdgy 73000 wadundds wduimas 0 3422 9480-97 gfgtgzz x
uninendoduing www.shinawatra.ac.th 99 wyj 10 anawwy a.@wian a.dvnusd 12160 A.auId Tanasuang 02599 0000 2325509? x
AMINENSETNSE www.tsu.ac th 140wy 4 @151z a.las 3.swwan 90000 SA.AUALTA FLEy 0 7444 3992 2414032 x
wminsnansuis www tct ac th 29 o wirsine was 110 wevuaawan asaowa 10160 ueniaun el 0 2809 0823-7 E,,QiM ®

Figure 4.26 University management
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Auau - Admin
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Figure 4.27 Curriculum management

- Service API section was used to create, edit, or delete REST

API and view Log file of called service. Their interfaces were shown in Figure 4.28
and 4.29.

duau - Admin s REST API

ML Schema
| RequestLog

Resource Service

Eh print | O New
I N T R A KT T

1 ram curr Adayada @im Isenvice/api/ref/program 0

2 ref—mter—type curr AayadiaE muEna /senvice/apifreffinter 0 Tt’ X
3 curriculum curr dayandngns [senvice/apifcurriculum 0 o ®
4 ref-univ curr dayadiaas Fauminendn Isenvice/api/reffuniv 0 = x
5 reffac curr dayaddnuy Isenvice/apifrefifac 0 =] x
5 reflev curr dayadads srAuMsAnEn Isenvice/apifrefllevel 0 = x
I ref-curr curr ey, dﬂaﬁa“ﬁaﬂ%mnﬁ [=senvice/apifreffcurr 0 = x
8 curr-type curr i nadalssnvmandns Isenvice/apilreffcurr-type 0 = x
9 ref-study-time curr dayadnds naniou /senvice/api/ref/ref-study-time 0 = x
10 ref_subject curr AaUATIEIHY [senvice/apifref/subject 0 = x
1n Einance curr sdfsdf Isenice/apifref/dsasd/asdasd/asda/finance 1] =] x

Figure 4.28 Service API
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Resource Request Log

] e Tomrsemon] et L eguestine erposetine] procetimese] emponcone

Isemvice/apifref

ffac?acid=00001&
page=1&limit=10&
sort=facid%20desc
62 101.108.171.243 Isemvice/apifrefffac 01/05/2011 01/05/2011 0.69512796402 202
63 101.108.171.243 Isemvice/apifrefffac 01/05/2011 01/05/2011 0.454684972763 202

Iservice/apifref
ffac?acid=0010&page=1&
limit=10&
sort=facname%20desc
Iservice/apifref
ffac?acid=00010&
page=1&limit=10&
sort=facname%20desc
Isemvice/apifref
ffac?facname="%e0%b8

%aa%e%bi% b4
%e0%b3%88%e0

61 101.108.171.243 01/05/2011 01/05/2011 0.790718078613 202

64  101.108.171.243 01/05/2011 01/05/2011 0.705565929413 202

65  101.108.171.243 01/05/2011 01/05/2011 0420017957687 202

Figure 4.29 Request Log

- Reference data section was used to add, edit, or delete

reference table. Its interface was shown in Figure 4.30.

ollz Dashboard

-

aumIvean

'
Reference Program alZaan
smavvanges

ANUANAYBINEA ans

Fuaimiz

ERlErT B
‘isgy (Tunssiviing g th x
aguvIIvIEIaL
0001 LHLERE) HET Eal kLol th ®
0002 ngﬂmﬂm‘sﬁ'ﬁuuazmu th x
0003 anmneminriauaiinanssiamsassnitnlsunduazauaninanainis th b 4
0004 AQMNOSsAa th x
0005 AMINEIEsAasINIlsEE th X
0006 AfMINEMITL th b
0007 AnMINaITN IS th x
0008 AgwINEEIaN th F 4
0009 AgMmNESEaIu th b4
0010 AgMINELASHEAT th x
0011 ANMINELAATL th X
0012 Aunisvaaien th x
0013 Business en x

Figure 4.30 Manage Reference Data
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- Administration section was used to manage user account, set
user data access group, and view log file of action in database.

User Account Management was used to create and edit user account data.
Its interface was shown in Figure 4.31 to 4.33.

ulls Dashboard Iamsdayavangns ®, View o Service Api [ Referent Data [ETIECLILIEIET

dauau - Admin

g User Group

[ App log
System User

S print | © New

I e A N T I A T
1002 admin 1 admin Webmaster admin patiwat.w@hotmail.com 00000 2011-05-02 02:28:39 Yes MNo x
1005  poj 9 Poj poj 1234 pojiy349@hotmail.com 00100 2011-05-02 02:28:19 Yes No x
1006 ton 9 ton ton 123456 ton@hotmail.com 01800 2011-04-22 00-34:30 Yes Mo x

Figure 4.31 User Account Management

Create New: user

Fayaiall

Firstname™: Lastname*:
| |

Univ*:

Email*:

| EinauAmiznsmn1snnea) - |

aiaya login
Groupid*: Loginid™: Pwd*:

Admin (=] |

daanus

Status™:

|Yes |T|

Figure 4.32 Create New User



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 49

System User #1002

Faymizll
SWE" Firstname™: Lastname™:
|1002 Iadmin Webmaster
Email*: Univ*:
|patiwat.w@h otmail.com | dndTuAMEATTY mimiaE
siaya login
Groupid*: Loginid*: Pwd*:
Admin = admin sssss
annus
Status™:
| Yes |T|

Figure 4.33 Edit User

User Group Management was used to add, edit, or delete the group of user
and set the data access level of each user group. Its interface was shown in Figure

4.34.

View 4 Service Api [ Referent Data gﬂh(iniist atio

AeMSHayavangas 0

F1uau - Admin £ User Accout

[Tl App log

System User Group

I S B R

1 Admin

8 HnuatiauaTuuEREINTINENEE 2011-04-03 23:32:31
12 test 2011-05-01 21:19:49
13 test? 2011-05-01 21:25:27

Figure 4.34 User Group Management

The data access level could be edited by selecting user group name that

was shown in Figure 4.35 and 4.36.
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Group Info Group Permissions
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Figure 4.35 Edit User Group
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Figure 4.36 Group Permissions

System Application Log was used to view Log file of user action in the
system. It interface was shown in Figure 4.37.

System Applog

S =

update user userid=1002, groupid=1
1236 1002 Sam Model User d-1002 031557 status="es, master=No
update user userid=1007 logi groupid=14, est est,pwd=1234,e1
L | I | s wisl e id-1007 03:15:08, status=Yes,master=No
insert
1234 707 Sam_Model_User_Group_Right user_group_right  groupid=14.resource=view:fac-in-univ.action=dslate
id:707
insert
1233 706 Sam_Model User Group_Right user_group_right groupid=14 resource=view-fac-in-univ action=nsw
id-706
insert
1232 705 Sam_Model_User_Group_Right user_group_right  groupid=14.resource=view:fac-in-univ,action=edit
id:705

Figure 4.37 System AppL.og
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4.5 Testing

This section presented the result of system testing of this research. In

testing uses SoapUI for testing all Web service API. SoapUl is an open source web

service testing tool for service oriented architectures.

Testing Result of SoapUI was shown in Table 4.10 to 4.20 and testing step

was shown in Appendix B.

Table 4.10 Test program

Resource Name

program

URI

http://curriculum-data.sonaradev.com/service/api/ref/program

SQL Command

SELECT * FROM ( SELECT 'PROGRAM_ID",
"PROGRAM_ID_NEW" , ' PROGRAM_LANG",

"PROGRAM_NAME" FROM ( select * from ref_program )
inerTable ) AS subTable ORDER BY PROGRAM_ID asc

LIMIT 10,10

Result

[ owerview'| Outline”| Raw'| HTMLY| J50M| XML

hata:

=header=
=field=4=/field=
=numberOfResutts=10=inumberCfResults=
=totalRecords=6511 <totalRecorda=
=orderBy=0=forderBy=
=order Type=asc=/order Type=
=panes2pages
=totalpage-652 =totalpages
=pagelen=10=ipagelan=
=fitterf=
=viewingRows=11 - 20=MiewingRows=
=fields=programicd programichlesy programlandg programiame=fields=
2pk=PROGRAM _D=fak=
=uri=test=1=Mri=

=ag=3ELECT * FROM ( SELECT "PROGRAM_ID® |, "PROGRAM_ID_MEAT | "PROGRAM_LANG | "PROGRAM_RAME

=processtime=3 45033905029/ proces stime=
=theaders
=items=
=tem id="0010"=
=programic=001 0=iarogramld=
=programiciesy=00001 0=jarogramldiewn=
=programbang=th=frogramLang=
=programblames agxsnaAsegio=frogramblame:s
=ftem=
=item id="0011"=
=programic=0011-=farogramld=
=programidies=000011 =jarogramldiesn:=
=programlang=th=Jjarogramlang=
=programblames agrHis A w=programhlames
=ftems=
=item id="0012"=
=programic=001 2=jarogramld=
=pragramldtleyn=00001 2=frogramidhens

4
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Test Result

Correct
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Table 4.11 Test ref-inter-type

Resource Name

ref-inter-type

URI

http://curriculum-data.sonaradev.com/service/api/ref/inter

SQL
Command

SELECT * FROM ( SELECT 'CURR_INTER_ID",
"CURR_INTER_NAME" FROM ( select * from ref_curr_inter)
inerTable ) AS subTable ORDER BY CURR_INTER_ID asc
LIMIT 0,10

Result

Test Result

=data=
=header=
=figlti=2=ield=
=numberOfResultz=4<number OfResuts=
=totalRecords=4=totalRecords=
=orderBy=0</orderBy=
=arderType=asc=/orderTypes=
=page= =/page=
<totalpage=1ztotalpage-
=pagelen=10=/pagelen=
=fittetsf=
=viewingRows=1 - 10=kiewingRovwss
=fieldz=currinterld currlnterMame=fields=
=plk=CURR_INTER_ID=/k=
=uri=test=1=ri=
=50l=5ELECT * FROM [ SELECT "CURR_INTER_ID® | "CURR_INTER_MAME™ FROM [ select * from ref
=processtime=0.2503349751 04 =fprocesstime=
=theader=
=items=
=item id="0"=
=curtinterld=0=/currirterld=
=currirteriame=waEn gn s nE=ourtirteriames
=ftem=
<item id="1"=
=currinterld=1=/currinterld=
=curtinterMames nangn sa1 BT U seLnA=curTinterhlames
=ftetm=
=jtem id="2"=
=currinterld=2=</currinterld=
=currinteriame=nangnswiwizafi=icurtinteriames
=ftem=
=jtem id="3"=
=currinterld=3=/currinterld=
=currinterMames=1Engn TH D A1 B=iourtinter Marmes

| Dwerview| Outline”| Raw | HTML'| JSQN"| #ML

Correct
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Table 4.12 Test curriculum

Resource Name

curriculum

URI

http://curriculum-data.sonaradev.com/service/api/curriculum

SQL Command

SELECT * FROM ( SELECT 'CREDIT", 'CURR_ID",
"CURR_INTER_ID", "CURR_INTER_NAME",
"CURR_MODIFY", "CURR_TYPE_ID",
"CURR_TYPE_NAME" , 'DEGREE_NAME", ‘FAC_ID",
"FAC_NAME", "GRADE_MIN", "id", "ISCED_ID",
ISCED_NAME_ENG", "ISCED_NAME_TH",
"LECTURER_PERM_1", 'LECTURER_PERM_ 2",
‘LECTURER_PERM_3', 'LECTURER_PERM 4",
"‘LECTURER_PERM 5", 'LEV_ID", 'LEV_NAME_ENG",
‘LEV_NAME_TH', ‘OCSC_REC_DATE",
"OEC_PERMIT_DATE", PROGRAM_ID",
‘PROGRAM_ID_NEW' , 'PROGRAM_LANG",
"PROGRAM_NAME" , 'REGULAR_YEAR", 'SEMESTER®
, SEMESTER_ADMIT" , 'SEMESTER_YEAR",
"'STD_ENTRANCE" , 'STUDY_TIME_ID",
STUDY_TIME_NAME", 'STUDY_TYPE_ID",
"'STUDY_TYPE_NAME", "UNIV_ADDRESS" ,
“UNIV_FAX', "UNIV_ID", "UNIV_NAME_ENG",
"UNIV_NAME_TH", "UNIV_PRESIDENT_NAME" ,
"UNIV_TEL, 'UNIV_WEBSITE", 'YEAR™ FROM ( select
* from uoc_curr_view where LEV_ID IN (60,80) ) inerTable
) AS subTable ORDER BY CREDIT asc LIMIT 10,10

Result

Lasta=
=header=
=figld=47 =ifigld=
=numberOffRtesults=1 O=inumber OfResults=
=totalRecords=37S6=AotalRecords=
=orderBy=0=forderBy=
corderType=asc=forder Types
=page=2<jpages
=totalpages37E=otalane=
cpageler=10=hagelens
=filterfs
=vigwingRowes=11 - 20=MigwingRoves=
=fields=credit currld currinterld currintertlame currodify curr Typeld curr TypeMame degreetame facld fachiame gradebdinid iscedid jsces
=pk=id=hk=
=uri=test=1=iuri=
=sql=SELECT * FROM ¢ SELECT *CREDIT' | “CURR_ID' | “CURR_INTER_ID" | *CURR_INTER_NAME® |, *CURR_MODIFY" | CURR_T¥PE_ID" |
=processtime=2.89976406097 <iprocesstimes
=heaters
citems=
=item id="5470"=
=credit=O=icredi=
=curtid=0028=/curtid=
=currirterlic=0=icurrinterld=
zcurrinterMame=mangnsaw i naicurrinterName=

[ Owerview| Outling”| Raw™| HTMLT| J50N| AML

=curriadity=01 082549 =/currhacdify=
<currTypeld=1 <four Typeld=
Ut Typ Thae sUAd=icur Ty

=degreeMame= ISty AL U An (Fninatan SIAD AN TR N WA = dedresMame:s
=facid=001 32=/facld=

=facharmes VasAningnab=fackames

=gracehline3.0=/gradzMin=

=ick=5470=)d=

ciscedd=1000=iscedid=

=iscedilameEng-Education=iscedMameEng=

Test Result

Correct
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Resource Name

ref-univ

URI

http://curriculum-data.sonaradev.com/service/api/ref/univ

SQL Command

SELECT * FROM ( SELECT "UNIV_ID",
"UNIV_NAME_TH" FROM ( select * from ref_univ )
inerTable ) AS subTable ORDER BY UNIV_ID asc LIMIT

10,

10

Result

[ Sverview | Outline’| Raw| HTMLY| JS0NT| ML

=data=
=header=
=figld=2=/field=
=numberofResults=10=inumberOfResuts=
totalRecordz=297 <totalRecords=
=orderBy=0=forderBy=
=arder Type=asciorderType=
=page=2=ipage=
=totalpage-30<totalpage-
=pagelen=10=/pagelen=
=fiter=
=vigvingRows=11 - 20=iviewingRowss
=figldz=univid univiameTh=/fieldz=
=pl=UNN _D=iok=
=uristest=1=furi=
=5il=SELECT * FROM [ SELECT “UNN_ID" | “UMIY_NAME_TH FROM ( select * from ref_univ J inerTablz ).
=processtimes0.261 344909668 o cesstimes
=header=
=items=
=item id="00205"=
=univld=00205=Junivid=
cuniviameThe #MAiNENRELA LA SAER T Ty F=tunivilame The
=ftem=
=item id="00209"=
=univid=00205<inivid=
aunivhlameThe JMaA NENEE LA HRSFED S LWs=iniviameThe
=ftems=
=item icd="00300"=
=univd=00300=univid=
2univhlameThs KA ngTEEY D WA w=UnivNameThs
=ftem=
=ftem id="00301"=
=univld=00301 =junivic=

univilameThe 21975 0o S0 R e AR R e sslaniybl Th

Test Result

Correct




Fac. of Grad. Studies, Mahidol Univ.

Table 4.14 Test ref-fac
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Resource Name ref-fac

URI http://curriculum-data.sonaradev.com/service/api/ref/fac

SQL Command SELECT * FROM ( SELECT 'FAC_ID , 'FAC_NAME"
FROM ( select * from ref_fac ) inerTable ) AS subTable
ORDER BY FAC _ID asc LIMIT 10,10

Result

[ Overview| Outline” Raw | HTMLT| 50N %M

Ftata=

=header=
=field=2=ield=
=numberOfResults=10=/number O fResults=
=totalRecords=1435=AatalRecords=
=orderBy=0=iorderBy=
=orderType=asc=/arder Type=
=page=2=/page=
=totalpage=146=totalpage=
=pagelen=10=hagelens
=fitter’=
=viewingRovws=11 - 20=iievwingRows=
=fields=facld fachame=/ields=
=plk=FAC_ID=/nk=
=uri=test=1=uri=

=processtime=0.28534507 731 S=fprocesstime=
=header=
=items=
=itern id="00011">
=tacld=00011 =ifacli=
=fachame= Az AgATE: S=jtachames=
=lfitem=
=itet id="00013"=
=tacld=0001 3=ifacld=
=fachame:= Az ASATER ';'z! aEvingsH=fackames=
=fitem=
=itern id="00014"=
=tacld=0001 4=ifacld=
«fachames Aok AKASTHANER S=facames

Test Result

Correct

«3gl=SELECT * FROM ( SELECT "FAC_ID* ,"FAC_NAME FROM ( select * from ref_fac 1 inerTable )
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Resource Name

ref-lev

URI

http://curriculum-data.sonaradev.com/service/api/ref/level

[ overview | Outline™| Raw | HTML'| JSON"| =ML

SQL Command SELECT * FROM ( SELECT 'LEV_ID",
"LEV_NAME_ENG’, 'LEV_NAME_TH" FROM ( select *
from ref_lev where LEV_ID IN (40, 60, 80) ) inerTable ) AS
subTable ORDER BY LEV_ID asc LIMIT 0,10

Result 3| (2 [Feoste

=heaer=
=field=3=/field=
=numberCtResults=3=/numberOfResults=
=totalRecords=3=totalRecords=
=orderBy=0=orderBy=
=order Type=asc=forder Type=
=page=1<jpage=
<totalpage=1=totalpage-
=pagelen=10=ihagelen=
=fittert=
=viewingRows=1 - 10=iviewingRovws=
=fieldz=levid levMameEng levMameTh=/figlds=
=pk=LEY_|D=fnk=
=uri=test=1=Mri=

==gl=ZELECT * FROM ( SELECT "LEY_ID¢ |, "LEY_MAME_EMG | "LEW_MAME_TH® FROM ( select * f

=processtime=0.263208366119=trocesstime=
=/header=
=items=
=item ic="40"=
=levld=40=Nevld=
<leviameEng=Bachelor Degree=leviameEng=
=levilameTh=13 gy gni=levilameTh=
=fitem=
=item ic="g0"=
=levld=G0=Nevld=
<leviameEng=Master Degree=levNameEng=
=levMameTh=13 g T n=devhiameTh=

Test Result

Correct
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Resource Name

ref-curr

URI

http://curriculum-data.sonaradev.com/service/api/ref/curr

[ overview | Outline™| Raw | HTMLY| 150N =M

SQL Command SELECT * FROM ( SELECT 'DEGREE_ID",
"'DEGREE_LANG" , DEGREE_NAME" FROM ( select *
from ref_curr) inerTable ) AS subTable ORDER BY
DEGREE_ID asc LIMIT 10,10

Result = [fste-

=header=
=field=3=rfield=

=numberOfResultz=10=inumberOfResults=
stotalRecords=264=totalRecords=
=orderBy=0=orderBy=
=order Type=asc=/order Types
=page=2<hages
=totalpage=27 <totalpage=
=pagelen=10=ipagelen=
=filtert=
=vieyvingRows=11 - 20=NievwingRows=
=fieldz=degreeld degreelang degreeMame=/fields=
=pk=DEGREE_LAMG=/pk=
=uri=test=1=/uri=
=30l=SELECT * FROM ( SELECT "DEGREE_ID" | "DEGREE_LANG™ | "DEGREE_MAME™ FROM ([
=processtime=02947 27087021 =fhrocesstime=
=header=
=items=
<iterm id="th"=
=degreeld=-0015=/degreeld=
=degreel ang=th=/degrecLang=
=degreeName=m-iﬂ'ﬂau-muwny'l.l-i:ﬁ"nﬁﬁmﬁmﬂuuwny'mw%m»]{.fdegreeNamE}
=fitem=
=item id="th"=
=degreeld=0019=/degreeld=
=degreelang=th=/degresLang=
<degreeName>mﬁuwnﬂﬂﬁﬁn:IdegreeName:
=iterm=

Test Result

Correct
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Table 4.17 Test curr-type

Resource Name

curr-type

URI

http://curriculum-data.sonaradev.com/service/api/ref/curr-type

SQL Command

SELECT * FROM ( SELECT 'CURR_TYPE_ID",
"CURR_TYPE_NAME" FROM ( select * from ref_curr_type
) inerTable ) AS subTable ORDER BY CURR_TYPE_ID
asc LIMIT 0,10

Result

=data=
=header=
=field=2=/field=
=numberCfResuts=2=/numberCfResults=
=totalRecords=2=totalRecords=
=orderBy=0=/orderBy=
=orderTypesasc=lorder Types
=pages=1<ipages
=totalpage=1=Aotalpage=
=pagelen=1 0=ipagelen=
=filter =
=viewvingRows=1 - 10=frienwingRom s=
=fieldz=currTypeld curr TypeMames=/fields=
=pk=CURE_TYPE_|D=/pk=
=uri=test=1=/ri=
=zhl=SELECT * FROM ([ SELECT "CURR_TYFE_D" , "CURR_TYPE_MAME" FROM ( select * from ¢
=processtime=0.2344731 31 699=/hrocesstime=
=heacer=
=items=
=item id="1"=
=curr Typeld=1</curr Typeld=
=ourtTypeiame=yaEngoTUq A<fcurt Typeilame:
=ftem=
=item id="3"=
=curt Typeld=3=icurr Typeld=
=currTypelames=1idn g’msﬁalﬁm:!currTypeName:

| Overview| Cutine’| Raw'| HTML'| JSOM| %M

Test Result

Correct
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Table 4.18 Test ref-study-time

Resource Name ref-study-time
http://curriculum-data.sonaradev.com/service/api/ref/ref-
URI study-time

SQL Command SELECT * FROM ( SELECT 'STUDY_TIME_ID",
'STUDY_TIME_NAME" FROM ( select * from

ref study time ) inerTable ) AS subTable ORDER BY
STUDY_TIME_ID asc LIMIT 0,10

=data=
=header=
=field=2=/figld=
=numberCiResults=4=inumberCfResults=
=totalRecords=4=AatalRecords=
=orderBy=0=farderBy=
=arderType=asc=/orderType=
=page=1=hage=
=tatalpage=1=Aotalpage=
=pagelen=10=/pagelen=
=fitert=
=viewingRovws=1 - 10=NewingRows=
=figldz=study Timeld study Timehlame=ifields=
=pk=STUDY _TIME_D=/pk=
=uri=test=1=ri=
=zl=SELECT * FROM ( SELECT "STUDY _TIME_ID® , “STUCY _TIME_MAME" FRCOM [ select * from ref,
=processtime=0.263836145401 =forocesstime=
=theader=
=items=
=item ic="1"=
=study Timeld=1 =fstudy Timeld=
=ztudy TimeMame=TwsssHanatITstudy TimeMames=
=litem:=
=item id="2"=
=study Timeld=2=sstudy Timeld=
=ztudy TimeMame=Twsss a1l wistudy TimeMames=
=litem:=
=item icd="3"=

JUSTRUUR R, L 8 T SN SN N g

Result

[ overview™| Qutling”| Raw | HTMLT| JSON7| =M

Test Result Correct
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Resource Name

ref_subject

URI

http://curriculum-data.sonaradev.com/service/api/ref/subject

SQL Command

SELECT * FROM ( SELECT ‘subject_code" ,
“subject_credit” , “subject_detail_en", “subject_detail_th",
“subject_id", "subject_lab", “subject_lecture”,
“subject_name_eng’ , “subject_name_th", “subject_selfstudy”
, subject_type”, 'uoc_id® FROM ( select * from ref_subject )
inerTable ) AS subTable ORDER BY subject_code asc

LI

MIT 10,10

Result

[ Overview'| Dutline”| Raw'| HTML'| J50M | XM

ketatac

=header=
=figl=1 2=/figld=
=numberCiResuts=9=numberOfResults=
=totalRecords=13=totalRecards=
=orderBy=0=lorderBy=
=order Type=ascforder Types
=pages2=ihages
=totalpages 2= totalpage=
=pagelen=10=ipagelen=
=fitert=
=vigmvingRowye=11 - 20=MiewingRowss
=figldz=subjectCode zubjectCredit subjectDetailEn subjectDetailTh subjectld subjectLab subjectlecture subjectt
=pk=subject_id=tk=
=uristest="1=iri=
=5il=5SELECT * FROM ( SELECT “subject_code’ | “subject_credit” | "subject_detsil_en® | “subject_detail_th | "¢
=processtime=0.25199985504 2=jprocesstime=
=headers
=items=
=item icd="3">
=subjectCode=3227 48=/subjectCode=
<subjectCredit=3</subjectCradit=
=zuhjectDetailEnd=
=subjectDetailThe=
=zubjectld=S=rzubjectid=
<zubjectlLabe0<lzubjectlabs=
<zubjectlecture=3=rsubjectlecture-
<=zuhjectiameEng=Information Technology Security<fsubjecttameEng=
=szubjectMameTh= ATTHA WAL NAT W RA S LT r=isubjectMameTh=
=zubjectSelfstudy =E=fzubjectSelfstudy=

Test Result

Correct
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Table 4.20 Test ref-isced

Resource Name ref-isced
URI http://curriculum-data.sonaradev.com/service/api/ref/isced

SQL Command SELECT * FROM ( SELECT 'ISCED_ID",
ISCED_NAME_ENG", "ISCED_NAME_TH' FROM
(select * from ref_isced ) inerTable ) AS subTable ORDER
BY ISCED_ID asc LIMIT 10,10

kuata-
=header=
=field=3=/field=
=numberOfResuts=1 0=inumberCfResutts=
=totalRecords=253=fatalRecords=
=orcerBy=0<farderBy=
=ordet Type=asc=fordet Type=
=page=2l=hage=
=totalpage=26=Aotalpage=
=pagelen=10=/pagelen=
=fittert=
=viewingRows=11 - 20=fviewingRows=
<fieldz=iscedd izcediameEng iscediameaTh=rfields=
=pk=ISCED_|D=fk=
=uri=test=1=furi=
=zl=SELECT * FROM ( SELECT “ISCED_ID" | "ISCED _MAME_ENG® | “ISCED_MAME_TH FROM ([ select
=processtime=0 232065307 22=/processtime=
=/header=
=items=
=iterm icd="1003"=
=izcedld=1009=fzcedld=
=izcedMameEng=curticulum development in non-vocational and wocational subjectz=fzcedilameEndg=
=izcedMameThe: 17 S wHE I gnar winimua A atrdrdneiscediameThs
=litem=
=ftem jd="1010"=
=izcedld=1010=/fscedld=
=iscedMameEng=Educsational assessment=iizcediameEng=
ziscediameThsUszLdwna it sAnui=iscedilameThs
<itett=
sitem id="1011 "

Result

[ Dverview | Cutline’| Raw'| HTMLY| JSON'| XM

Test Result Correct
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CHAPTER V
DISCUSSIONS

The proposed curriculum information retrieval system was intended to
support the person, who would like to search the information for further study.
Commission of Higher Education database had been utilized in the study. These were
initial information that would be supported the further study decision making.

The study of the comparison between web application and web service in
technology and operation showed that they use HTTP protocol or internet for
communication, but their objective was different. Web application used HTTP
protocol or internet for exchanging files between web servers but web service used
them for exchanging services (software components) between information systems
through web server. Generally, web application was used in interaction with users by
web browser for presenting the information and making the transaction. Web service
was used in interaction with web server for exchanging information and operation, or
providing services across the systems by web application or application interface to
communicate with users. Moreover, web service could be used in many systems but
web application could not be directly used in many systems.

The important factor of developing the system by web service instead of
web application is that web service used XML language in data communication. The
XML language could be used in interaction between multiplatform and multi-
programming language system because the XML is standard language that there is the
function for using and manage the XML in every programming language.

There were two kinds of popular web service protocols: SOAP and REST.
This research developed the searching system that required high performance protocol
and low overhead for fast returning result to users. The study in the comparison
between these two protocols showed the REST protocol was compatibility in this
system because the REST protocol was good performance and low overhead. The
cause of these was the REST protocol sent the method and parameter values through

URL while the sending and receiving process of the SOAP protocol was more difficult
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and complicate from the encoding and decoding of data. In the case of more data, the
SOAP protocol was very slow working more than the REST protocol.

The study presented conceptual of implementation on web service that
used to develop curriculum information retrieval system. The system be applied the
curriculum database that provided from The Office of the Higher Education
Commission. This database provided information search resource for person, who
would like to educate, especially students. The ability of developed system would be

organized as follow:

5.1 The Advantage of System

5.1.1 For User

- User can access the information of postgraduate curriculums from one
source.

- User would be received up-to-date information for extending education.

5.1.2 For Developer

- Reduce cost for developing and improvement the system. Because of the
data transfer format was XML that would be enhance the ability on continuous
improvement of information connection. There improvements were not restrictions on
the structure.

- Reduce time for developing application caused no need coding for data
query.

- Less time for developed database management.

5.2 Limitation of System
The system needs more time for the large data searching than developed

system via web application because step of data format conversion is more.
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Figure 5.1 Web service vs. Web application

From the figure 5.1 showed steps of information retrieval. There are 5
steps for retrieval of developed system via web service as following;

1) Database sent information with raw data to Query Manager.

2) Query Manager converted the raw data to XML structure.

3) Query Manager sent XML data to Web Server.

4) Web server converted XML data again becoming HTML structure.

5) The data with HTML structure was presented to users.

In comparison, developed system via web service is more step of
conversion than developed via web application that information retrieval steps of web
application system as following;

1) Database sent information with raw data to web server.

2) Web server converted the raw data becoming HTML structure.

3) The data with HTML structure was presented to users.
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CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

A requirement of present system development is remote accessibility for
more convenient. Web service technology is popular used in system development
because it can provide this requirement. An application can used web service by
internet protocol and interacting message between users and providers that through
XML document. These are causes that web service can be used for cross platform
integration.

This research used web service technology in developing information
searching system for curriculum database of The Office of the Higher Education
Commission. This system could provide curriculum information center for whom
wants to study in postgraduate. The user was divided into three groups; User,
Authorized user, and Administrator that were described below:

1. User group can used the system to view curriculum information by
curriculum name searching.

2. Authorized User group can manage information that belongs to own
university.

3. Administrator group can manage overall information in database and
web service API.

The objective of this research was to develop prototype system of graduate
information and website for searching curriculum information that would become
curriculum information center. The system could provide curriculum and department
information of master degree and doctorate in universities that belong to The Office of
the Higher Education Commission. The curriculum information center composed of
three main systems that was shown as follows:

1. Client Demo was website system for searching curriculum information.
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2. Rest APl was web service system that showed exist service libraries.
Developer could use this main system to review web service in system development.

3. Service Management was database management system for
Administrator and Authorized User group to update or edit curriculum information of
each university. The functions of this main system were composed of:

1) Curriculum Management was used to add, edit, or delete
curriculum and university data.

2) View was used to present curriculum name in university.

3) Service APl was used to add, close, or delete Service and
XML Schema. There was Request Log to present log file of using Service history.

4) Reference Data was used to manage reference table.

5) Administration was used to manage user data and user
access level and present log file of user action history.

The system design in research describes the system development by web
service for searching graduate curriculum information from database of The Office of
the Higher Education Commission. The structure of this system composed of three
layers; Data layer, Application layer, and Client layer.

- Data layer composed of data source and database management. There
was Query Manager for connection between data resource and Application layer
through REST web service in XML standard format. This research chose REST
because of low overhead and response time than the other web service technology.
The Query Manager can be used to solve a variety of technology and increase
performance and chance of data connection without limitation of system structure or
application. These would cause less effect in system extension.

- Application layer was a core of the system. This layer was responsible to
query processing from user and send service request to Query Manager. The system
was designed to flexible support extended Query Manager and new data in the future.

- Client layer was used for user connection through internet. User could
access the system by web browser or application that was developed with web service
API.
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6.2 Recommendations

Developing of the system could achieve all targeted objectives. However,
more development and improvement were still in needs and these can be summarized
as follows:

- This searching system of curriculum information should be more
improved in ease of use and precision of search.

- The system should be added more useful data in curriculum information
such as tuition fee, application date, subject, etc.

- The system should extend decision support system for suggestion of

suitable curriculum to user.
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APPENDIX A
DATA DICTIONARY
Table A.1 Table UOC_CURR
o w #‘ v o a
a1ny ¥o318M IV iszian | vina MoBLE

1 | YEAR Text 4 | msenw Glamsenynane. svualifaa)
2 | SEMESTER Text 1| mamseny (Mmamsanunane. mvualiaq)
3 | UNIV ID Text 5 | seaeudAnm
4 | CURR_ID Text 4 | sfayendngaT (MUNIATFIUNAIN)
5 | PROGRAM ID Text 6 | sV

A A o
6 | DEGREE NAME Text | 150 | ¥oSqyan (mulnoviseniudingy)
7 | CURR TYPE ID Text 1| sfelszanuangas
8 | STUDY TYPE ID Text 1| shmdszinnmsizou
9 | STUDY_TIME_ID Text 1| siedsznnnaizeu
10 | FAC_ID Text 5 | sianuzNdlavidngas
11 | ISCED_ID Text 4 | 9WenquaIv139 ISCED
12 | LEV_ID Text 2 | sWasgaumsaAnm

o A A o o g 9
13 | CURR_MODIFY Text 10 | Judeudnliuljmangasasagane (w.a.)
14 | SEMESTER_YEAR Text 1| Swaumamsanyvesnangasael)
15 | CREDIT Text 30| SWIUNUIENAMNNANgAT
16 | GRADE_MIN Text 4 | szeunsadganawnsoan ldvesndngas
17 | REGULAR_YEAR Text 3 | Swoulllnavesrangas
18 | CURR_INTER ID Text 1| sHaANuaNaveIHangng

° v =K Ao Y 1 ~
19 | STD_ENTRANCE Text 7 | Swnwdnanunsuen Tagdszmnamsunazll
20 | OEC_PERMIT DATE | Text 10 | SunameuNanangasnsausn (W.a.)
21 | OCSC_REC DATE Text 10 | Junnn. SUT0INANgATATIUIN (W.A.)
22 | SEMESTER ADMIT | Text 7 | ma /il AGusuindam
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aay #asmms%’ay’a dszion | vina MUY
23 | LECTURE PERM 1 Text 13 | ewisdilszdmdngas audi 1
24 | LECTURE PERM 2 | Text 13 | owsdilszdmdngas audi 2
25 | LECTURE PERM 3 Text 13 | ewsdszdmdngas audi 3
26 | LECTURE PERM 4 | Text 13 | ewisdilsgdmdngas audi 4
27 | LECTURE PERM 5 Text 13 | owsdilszdmdngas auii s

Table A.2 Table REF_UNIV

Y

o A k4 o a
a1y ¥OI1EYNIIVdHA szan | vina MosUIe

1 | UNIV ID Text 5 | sWdumIneas

2 | UNIV._NAME_THAI Text | 150 | ¥ounineao (lne)

3 | UNIV_NAME ENG Text 150 | FoUM1ING160 (83nYY)

Table A.3 Table REF_UNIV_ADDRESS

ey #mwmsa’iaya dszian | ving AGEATR
1 | UNIV_ID Text 5 | sWaumImeae
2 | UNIV_WEBSITE Text 150 | 1 lsdnmInends
3 | UNIV_PRESIDENT NAME | Text 150 | ¥eaSmsvaunIIneds
4 | UNIV_ADDRESS Text 200 | feguminedy
5 | UNIV_TEL Text 50 | wed InsAwiumIneds
6 | UNIV_FAX Text 50 | o3 Insensumnineds
7 | UNIV_COORI Text 20 | Wnpazhga
8 | UNIV_COOR2 Text 20 | WiAABIAYA




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 73

Table A.4 Table REF_CURR

aey %asmmsﬂfiega dszian | vina MY
1 | DEGREE ID Text 4 | svavangas
2 | DEGREE_NAME Text | 150 | Wowdngas (lno)
3 | DEGREE LANG Text 150 %awﬁnqm (9NYH)

Table A5 Table REF_PROGRAM

aay %mmmﬁ’im&a dszian | vina Moz
1 | PROGRAM ID Text 4 | saenunIn
2 | PROGRAM NAME Text 150 | Foeurian
3 | PROGRAM ID NEW | Text 6 | siaevin (In)
4 | PROGRAM_LANG Text 10 | MW1E191390

Table A.6 Table REF_ISCED

ey qﬂ}mwmsa’imga dszian | vina Mot
1 | ISCED_ID Text 4 | sWenquanvIan
2 | ISCED_NAME_TH Text | 150 | onguanuiin (lno)
3 | ISCED NAME ENG | Text | 150 | ¥ongua1uninn (Sanqw)

Table A.7 Table REF_LEV

aay #aimms%yn dszian | vina Mot
1 |LEV ID Text 2 | sWasgaumsanm
2 LEV_NAME_TH Text 150 %ﬂisﬁUﬂW‘iﬁﬂBW (“11/1&1)
3 | LEV_NAME ENG Text 150 | Hoszdunsany (BINY)
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[y

a1y ¥osremsdoya dszian | vina MY

1 | CURR TYPE ID Text 1| sfelsznnnangas

2 | CURR_TYPE NAME | Text | 150 | ¥0iszinnndngas

Table A.9 Table REF_FAC

aay ¥osremstoya dszan | vina Moz
1 | FAC ID Text 5 | svianwme
2 | FAC NAME Text | 150 | ¥oame

Table A.10 Table REF_STUDY_TYPE

Y

o A Y o a
a1y ¥OI1EUNIIVdYA szan | vina MosUIe

1 | STUDY_TYPE_ID Text 1| sWadszianmsiSou

2 | STUDY_TYPE NAME | Text 150 | ¥oszianmsisou

Table A.11 Table REF_STUDY_TIME

[y

aau ¥osgmstoya dszian | vina MesY

1 | STUDY_TIME ID Text 1| sWalszannaizou

2 | STUDY_TIME NAME | Text 150 | ¥oszannaisou

Table A.12 Table REF_CURR_INTER

[

a1 ¥osemstoya dszian | vina Mesue

1 | CURR_INTER_ID Text 1| svaszanmsiseu

2 | CURR INTER NAME | Text | 150 | ¥eolszinnmsisou



http://203.170.192.181/phpmyadmin/sql.php?db=sonarade_curr&table=ref_curr_inter&sql_query=SELECT+%2A+FROM+%60ref_curr_inter%60+ORDER+BY+%60ref_curr_inter%60.%60CURR_INTER_ID%60+ASC&token=6fb50a0c5e0bd9935647e302db1e1a31
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Table A.13 Table REF_SUBJECT

aey #esmms%’agn dszian | vina MY
1 | SUBJECT ID Text 5 MAVIT
2 | SUBJECT CODE Text 6 | sHaImn
3 | SUBJECT NAME_TH Text | 150 | o3 lne

4 | SUBJECT NAME ENG | Text 150 | ¥93% 69Ny

5 | SUBJECT TYPE Text 1| sHadszonin

6 | SUBJECT CREDIT Text 2 | wiaena

7 | SUBJECT LECTURE Text 2 | neiseungul) 2 Tuydland)

8 | SUBJECT LAB Text 2 | naBewl{iia @ Tuadand)

9 | SUBJECT SELFSTUDY | Text 2 | naBeufndisaues (1 Tuwdland)
10 | UOC_ID Text 6 | seviangns

11 | SUBJECT DETAIL TH | Text | 150 | s1wazideaim Ine

12 | SUBJECT DETAIL EN | Text | 150 | 18221080391 6400y

Table A.14 Table REF_SUBJECT_TYPE

@

GRGHT, Fos1emstoya sz | vina 105118

1 | SUBJECT TYPE ID Text 1| sadszanin

2 | SUBJECT TYPE NAME | Text 150 | ¥o1lsztanin

Table A.15 Table API_REQUEST LOG

GRlb] Fosrwmsdeya szian | vina GAGEAIRL
1 |ID Int 11 | 8191 Log
2 | USER_IP Text 50 | W@y IP ADDRESS
3 | USER_SESSION Text 50
4 | REQUEST_URL Text 255 | URL fignizenld
5 | REQUEST_TIME Datetime naniignienly
6 | RESPONSE_TIME Datetime natfineuauemagnienld
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GREHT) Foswmsteya Uszian | vina o511y
7 | PROCESS TIME SEC | Text 50 | narfiszuulszuaana
8 | RESPONSE CODE Text 10 | SHEAMIADUAUDIVOITE L
9 | RESPONSE MESSAGE | Text 100 | fOANNADUAUDIVOITLLI
10 | APL ID Int 11 | 5%e API
11 | API NAME Text 200 | e API
12 | FIELDS Text 255 | Soilag
13 | NUMBEROFRESULTS | Int 11 | Swauveswaans
14 | LOG_TIME Datetime A4 log MTUTIN
15 | TOTALRECORDS Int 11| $1uamrecord fimy
16 | ORDERBY Int 11| Msisesaay
17 | ORDERTYPE Int 11 | m3Fenauria
18 | PAGE Int 11 | wih
19 | TOTALPAGE Int 1| $moumihnaue
20 | PAGELEN Int 11| Swaudeyanenih
21 | XML Text 255 | 51082108A XML
22 | SQL Text 255 | s1wazBeamd SQL
23 | VIEWINGROWS Text 10

Table A.16 Table API_PROFILE

Ay #aimmﬁ'aga dszian | vina Moz
1 | ID Int 11 | 9¥e API
2 | NAME Text 200 | e API
3 | DATABASE Text 50 | egudoya
4 | sqQL Text 255 | fidasqQL
5 | DESCRIPTION Text 255 | Mesue
6 | PUBLISH UP Date Fuisuldau
7 | PUBLISH_DOWN Date i”u?;uq@
8 | STATE Int 1| @oue
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aay #asmmﬁ’i@ya dszian | vina Mesue
9 | CREATED Datetime Tufiadha
10 | CREATE_BY Text 255 | fiads
11 | MODIFIED Datetime Sufindly
12 | MODIFIE_BY Text 255 | dudly
13| HITS Int 11 ﬁ1u3uﬂ%&‘ﬁﬁﬂﬂ@
14 | URL Text 255 | 40 URL
15 | XMLSCHEMA Text 255 | XML SCHEMA

Table A.17 Table API_SCHEMA

aay ¥osremsdoya dszian | vina Moz

1 |ID Int 11 | d19U API
2 | APLID Int 11 | @1@uA1519 API PROFILE
3 | COLUMN NAME Text 200 | %0 Column Tugudoya
4 | ATTRIBUTE_NAME Text 200 | %0 Attribute

) < .
5 | FILTER int 1 | m3t3lu Filter
6 | ORDERING Int 11| aay
7 | TYPE Text 255 | Uszindeya
8 | DESCRIPTION Text 255 | oSN
9 | STATE Int 1] 0=vanaluxMmr , 1=liuanq

. v R o AqU
10 | PUBLISH UP Datetime unnIuildnu
11 | PUBLISH DOWN Datetime uindunenan
12 | CREATED Datetime Junada
13 | CREATE_BY Text 255 | fasn
14 | MODIFIED Datetime Fuiud v
9

15 | MODIFIE_BY Text 255 | fudly
16 | REFERENCE ATTRIBUTE ID | Int 11 | ID Y94A19319 API
17 | REFERENCE _RESOURCE ID | Int 11 | ID ¥99A1319 Resource
18 | POSSIBLE VALUE Text 255 | andul1e
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aay Fosramsdoya dszian | vina Mesue
' ady =
19 | DEFAULT Text 255 | anfsenelunsaindeyailu NULL
20 ISPK Int 1| manui Primary Key

Table A.18 Table SYS_APPLICATION_LOG

aey #esmms%’ayn dszan | vina MY
1 |ID Int 11| a9
2 | REFID Int 11| viweavRef
3 | TYPE Text 100 | wiiadeya
4 | CODE Text 100 | Freilld
5 MESSAGE Text 255 | A0ANULAAL action
6 | REMARK Text 255 | 1D fudly
7 | MODULE Text 100 | dauil
8 CONTROLLER Text 100 | Controller
9 ACTION Text 100 | Action
10 | URL Text 255 | URL findly
11 | REMOTE_IP Text 50 | viweraw 1P dun la
12 | CREATED Datetime fufiade log
13 | CREATE_BY Text 100 | @fadslog
14 | ACTIVITY Text 100 | fida
15 | MESSAGE_EN Text 255 | doanu

Table A.19 Table USER

GRGHT, Fos1emstoya Uszian | vina 105118
1 | USERID Int 10 | svadldau
2 | GROUPID Text 20 | sWangudldan
3 | LOGINID Text 75 | 1D fldam
A ]
4 | FIRSTNAME Text 75 | Fofldan
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GREHT) Foswmsteya dszian | vina o511y
5 | LASTNAME Text 75 | wwanagldan
6 PWD Text 50 | Password
7 EMAIL Text 255 | Email
8 EMAILPASS Text 20 | E mail password
9 | LASTLOGIN Datetime Fuiidhldaga
10 | STATUS Text 10 | aouzdldau
11 | MASTER Text 10
12 | NOTIFICATIONS Text 100 | MsuduADU e mail
13 | UNIV Text 200 | wnIneasveerlHaIu

Table A.20 Table GROUP

aay Fosramsteya dszian | vina MY
1 |ID Int 11| sWangquildam
& ' o]
2 | NAME Text 255 | Fonquildau
3 | CREATED Datetime Funain
4 | CREATED_BY Int 11| dnass
5 | MODIFIED Datetime uun T

Table A.21 Table RESOURCE

aay %asmmﬁ’iega dszian | vina Mesue
1 | ID Int 11| d19y
2 NAME Text 100 GT;?J‘UE‘N Resource
3 | ACTIONS Text 255 | %0U03 Action
4 | MODULE Text 255 | Hou04 Module
5 | DESCRIPTION Text 255 | Modue
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Table A.22 Table GROUP_RIGHT
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aey #esmms%’ayn Uszian | ving MY
1 | ID Int 11
2 | GROUPID Int 11
3 RESOURCE Text 100
4 | ACTION Text 100
5 | ISALLOW Text 5
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APPENDIX B

TESTING WEB SEVICE API

' Y
1. Fumnmsase REST Service yuwneulasmsiaen File udauden New soapUl

Project @331 B.1

71 soapUl Pro 3.6.1 - TRAL I
g Tools Desktop Help

MNew soapUl Project

Import Project

Import Remate Project

Cuh

Save All Projects

Cul+ah-s

Rename

Mew Workspace
Switch Workspace
Clear Workspace

F2

Preferences
Save Preferences

Import Preferences

Ctrl+ & k-P

Recent

Exit

Exit without saving

CokQ
Curl+5hift-Q

@) Online Help

F1

Figure B.1 Menu SoapUl
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¥ A

Y
2. Tdsunsuazuaaariing1s New soapUl Project Yuin Tas¥e Project TuxesProject

name: uag taen Opens dialog to create REST service udina OK Ae310 B.2

New soapUl Project
Creates a new soapUI Project in this workspace

Project Mame: |Test Rest API

Initial WSDL/MWADL: | [ Browse... ]

Create Requests:
Create TestSuite:
Create ModkService:

Add REST Service:

Relative Paths: Qres s in 0 by project file (requires save)
Opens dialog to create Service

Create Web TestCase: [ | Creates a Testase with 8 TWeb Recording session for functional web testing

Figure B.2 New soapUI Project

3. Tilsunsuazuansvhdns New REST Service anan 151d URL fidesmsnageuasly
¥99 Service Endpoint: uaz naiden Extract Resource and Method from specified

Endpoint 1§ana OK fag1lii B.3
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New REST Service
Adds a new REST Service to this project

Service Mame: |Test Rest APL |

Service Endpoint: |htu:u:,.’,."u:urril:ulum—dam.snnaradev.u:nm,.’ser'u'icE,.’api,.’v:urriculum?credi |

Extract ResourceMethod: Extract Resource and Method from specified Endpoint

Create Resource: ns dialog

Figure B.3 New REST Service

9y v
4. Tilsunsuazuaaaniingns New REST Resource auin 1vld Parameters fidoinis

nagol e ldudina OK Asgil B4

| New REST Resourc x
New REST Resource @
Adds a new REST Resource
Resource Name: ||:urriculum |

Resource Path/Endpoint: |,'seruice,.fapi,|’mrrimlum |

Extract Params: Extract Params

Parameters: il O v s (7]
Name | Default value | Style | Location |

currInterMame QUERY RESOURCE -
currModify QUERY RESCIUR.CE
currTypeld QUERY RESCURCE
curr TypeMame QUERY RESCURCE
degetene [ Jauemy ResouRce
facld QUERY RESCIURCE
fachame QUERY RESCIURCE
gradeMin QUERY RESOURCE -

Figure B.4 New REST Resource
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U g LI | { g’l 1
5. Tusunswaznaasmtinenaniyun 14 1da1 Parameters NADINITAUNT 91ntiUNATjY

-

q
=]
Lnall

| Farm | Outline | Raw | Request |

= m [http:Hmrrimlum—dam.sunaradev.mm

[=]
O
i+

[v] Full Path: [fservice/apijcurriculum?unividan

(2]

Mame | Value

univTel
levMameTh
levMameEng
gradeMin
year
programiame

F

univMameEng

lirnit

univId 00600
univMameTh

credit

currTypeld

Figure B.5 Input Parameters
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[ ' v [ 4
6. vaanNNALY ’ wihveneunzuaasraanseanu lugluuy XML fa31f B.6

| Crverview | Outline’] Raw | HTML | IS0 | XML

=data=
=header=
=field=47 =/ield=
=numberOfResults=10=unumber OfResuts=
=totalRecards=320=totalRecords-
=arderBy=0=forderBy=
=order Type=asc=farder Types=
=pages2=hages
=totalpage=32<tatalpage=
=pagelen=10=/pagelen=
=fitteri=
=viewingRowes=11 - 20=MiewingRows=
=fields=credit currld currinterld currinterMame currbodify curr Typeld curr Typeratme degreeiame facld fac
=pk=id=iak=
duri:=uni\-'NameEng=r-.|1ahihu:ul*&amp;univld=DDEDD&amp;tes1=1 ==
=50l=5ELECT * FROM [ SELECT "CREDIT™ |, "CURR_D" | "CURR_IMTER_ID® |, “CURR_MNTER_MAME" | "CURR]
=processtime=1 5 9580258341 Y = processtime=
=iheader=
=items=
=item id="6579"=
=credit=36=rcredi-
=currld=0151=sicurrld=
=currinterld=2=icurrinteric=
=curtirterMame=vangnswiwizn f=icurrinterMames
=currhdodify=13045234 3=sicurrhacdify=
=curr Typeld=1<fcure Typeld=
=curtr Typetlame=wangn U adi=icur Typehlame:s
«:degreeName:ﬁnmmﬁmwﬁﬂu'mﬁm(ﬁnmﬂﬁﬁuﬂ'uj:.l’degreeName:-
=facld=00057 =ifacld=
=fachammes AW NE A6 SASTT2WIN I R=fackames
=grademin=3 00=/gradehin=
=ic=5873=id=
=izcedid=7106<fzcedld=
=iscedMameEng=immunalogy and immunosematology =fizcediameEng=

Figure B.6 Results



Poj Thammathiwat

NAME

DATE OF BIRTH

PLACE OF BIRTH
INSTITUTIONS ATTENDED

HOME ADDRESS

Biography /86

BIOGRAPHY

Mr. Poj Thammathiwat
9 January 1977
Bangkok, Thailand
Rangsit University, 1999 — 2004:
Bachelor of Science (Computer
Science)
Mahidol University, 2006 — 2011:
Master of Science (Technology of
Information System Management)
108/586 Kritsadanakorn10, Rattanathibet Rd.
Bangrakpattana, Bangbuethong, Nonthaburi,
11110
Tel. 081-344-4449
E-mail : pojjy349@hotmail.com





