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Abstract: Intensive research and discussion activities on the data warehouse have been found to take place
since the past three decades. In large enterprises, huge volumes of data are generated and consumed, and
substantial fractions of the data change rapidly. IIlUM as an International University need up-to-date
information to make decisions and acquaint quality reports. In 1IUM there are three student data servers
support ITD in order to obtain a report on students by using a way that takes a long time and efforts for
preparation. This paper proposes the integration between the three student database servers by comprehensive
data warehouse contains student Information to Up-to-date and quality data to ensured the correct decision
making and reports producing..
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. Introduction

The concept of data warehousing dates back to the late 1980s, when IBM researchers Barry Devlin and
Paul Murphy developed the "business data warehouse". In essence, the data warehousing concept was intended
to provide an architectural model for the flow of data from operational systems to decision support
environments. [1]

The classical data warehouse concept is defined by the father of the data warehouse (Inmon, 1993) as: "A Data
Warehouse is a subject-oriented, integrated, time-varient, non-volatile collection of data in support of
management's decision making process." [2]

To clear this definition, he defined the terms in the sentence as follows:

- Subject Oriented: data that gives information about a particular subject instead of about a company's
ongoing operations, such as sales.

- Integrated: data that is gathered into the data warehouse from a variety of sources and merged into a
coherent whole format.

- Time-variant: all data in the data warehouse is identified with a particular time period (More historical
data than transaction systems).

- Non-volatile: data is stable in a data warehouse. More data is added but data is never removed (Does
not change).

A researcher provided a much simpler definition of a data warehouse; data warehouse is "a copy of
transaction data specifically structured for query and analysis" [4]. This definition provides less insight and
depth than Inmon's, but is no less accurate.

Another definition from another researcher: "A data warehouse is a repository (collection of resources
that can be accessed to retrieve information) of an organization's electronically stored data, designed to facilitate
reporting and analysis[5]. More simply, a data warehouse is a collection of a large amount of data.

This definition of the data warehouse focuses on data storage. The main source of the data is cleaned,
transformed and cataloged and is made available for use by managers and other business professionals for data
mining, online analytical processing, market research and decision support [6]. However, the means to retrieve
and analyze data, to extract, transform and load data, and to manage the data dictionary are also considered
essential components of a data warehousing system. Thus, an expanded definition for data warehousing includes
business intelligence tools, tools to extract, transform and load data into the repository, and tools to manage and
retrieve metadata.
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1. The problem statement:

The way of preparing reports on students in the IITUM does not appropriate with the rapid development
of the university; especially with the scientific race between universities. When ITD department wants to make
reports on students, it creates a temporary database to collect information from resources (the three servers) and
make the reports to the ministry of high education (by following the instruction of the ministry using their
format and approach). In this way it faces the following problem: data is not updated daily especially the old
records, need a lot of time and resource (admin staff) to update data. The idea of solving these issues is to have
comprehensive data warehouse contains student Information

I11.  Background of the problem

Our case study will be on International Islamic University Malaysia (I1IUM). ITUM founded in 1983,
now has four campuses with more than 20,000 students from 90 countries studying management, engineering,
technology, medicine and the humanities [7]. The Office of Corporate Strategy & Quality Assurance (CSQA)
plays an important role in ensuring that the Strategic Plan of the university has been implemented and the
Quality Assurance is carried out in a more systematic and efficient way in line with the university's mission. The
office of (CSQA) was established on 1 June 2008, and is responsible to develop strategies so as to promote good
practices of quality assurance and quality enhancement in the University[13].

CSQA divided into 3 units; namely Quality Assurance & Administration, Corporate Strategy &
Planning, and Corporate Performance Management & Reporting.

To get the clear image of students’ information in the university, CSQA have to combine different
databases from more than three data servers which are: CPS, ANR, Matriculation center.

All of the above has a separated student information system. To combine these data, a temporary data
warehouse is made by Information Technology Division (ITD), sent to CSQA, then analyzed and deployed in
the office work.

This operation takes a lot time to extract data and standardize it in one form as much as possible. The
new database thus contains periodical data, which means the data will not be up-to-date information about the
student. Hence, from here the issue of quality of the data arises.

The main objective of the project is to provide the university a system to integrate all student
information from all data servers and combine it in on data warehouse that would be available in real time
whenever it requires obtaining data and producing reports.
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Figure -1- How CSQA obtain student information

IV.  Statement of purpose
The Business Driver and initiative is geared towards the provision of excellent Services with a strategy to
automate the business processes in order to improve efficiency. This will be in a bid to achieve the following
goals:
4.1 Business Initiatives and Drivers:
- The need to have a comprehensive data warehouse contains student and staff information.
- Up-to-date and quality of the data must be ensured for the correct decision making and reports.
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- To achieve World University Ranking and Rating criteria such as Times Higher Education Supplement
(THES-QS) World University Ranking, Malaysian Public University Rating (SETARA).

4.2 Functional scope:

The scope will be to provide opportunities to the ITD and CSQA to achieve its planning success through: the
providing accurate information in real time reporting. This is in a bid to achieve the following goals:

- Up to date information of student's information.

- Accurate decision making.

- Obtaining quality data for reporting.

4.3. Business Processes:

- A common interface to link among divisions and departments’ databases. (naviCAT)

- A suitable report programming, to produce the required reports.

V. Current assessment of enterprise architecture
The UM is one of the universities that are interested of enhancing their fulfilling which is applicable with its
vision and mission, on making the periodic reports to evaluate the performance of students and keep up with
other universities.
The University has a specialized department to collect reports and evaluate them called The Office of Corporate
Strategy & Quality Assurance (CSQA) that evaluates the fulfilling of the students and send them to the ministry
of high education.
CSQA gain reports from the ITD, process of making reports is still following the traditional ways that does not
fit with the size and demands of the university.
Information is collected from three servers and put in a temporary database, extract reports and send them to
CSQA,
and this way have challenge which that: data is not updated especially the old records, need a lot of time and
resource (admin staff) to update data.
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Figure -2- Architecture of data repository of EIS

A sample of the some information that are extracted from Operational Data:
- Student Name, student ID number, race, religion, gender, program code, nationality, qualification,
address. etc.

VI.  Proposed Enterprise Architecture:
To integrate all servers via linking together the database used in the departments or units involved in the
exercise we look up to the need of using the comprehensive data warehouse contains student Information. as a
way of letting the systems talk to each other. The proposed flow is as depicted:
When CSQA needs a report
1. First, the user (from CSQA) logs in to the program (NaviCAT).
2. After staff login he/she opens the three servers by program.
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3. By connecting to servers a single comprehensive view of student information will be available to the user in
the main screen of the program.

4. The user transfer the tables of students’ information from all three data bases to the local one using (Data
Transfer) and (Data synchronization) tools from the program.

5. The user chooses the appropriate reports that are previously arranged for the requirements of the request.

6. Print reports and end the program.

The current diagram shows the description of these steps:
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VII.  The Proposed Platform for Development:
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VIII. Management and Technical Constraints and Risks for Implementation
1- Project support:

The prime management is responsible on supporting program and developing and the allocation of adequate
budget to buy programs and train the employers so must get official approval before starting the project
2- Ensure success of project:

This project should be carried out by the competent authorities with expertise in this area and that the
performance of this program must be accepted this Plan subject to evaluation on an ongoing basis with the
maintenance
3- Hardware requirement

In order to ensure the success of project, it is needed of hardware requirements such as preparing an additional
PC to be the storage for database, this will be the tools that contain the application that links between servers.

4- Software requirements

This project just like any other IT project, require to install the programs and continuous maintenance so that
must allocate the trained staff on this system and to gain the support of vendor. The program is a lessened
program and must be purchased.

5- Technical skills requirements:

Although the project is easy to implement, but it requires a specialized staff have experience in databases and
Oracle in order to overcome any problems that can be happens.

Also it is needed to provide training and workshops to the staff to improve implementation this project.

IX.  Important Facts
The following are important facts that we should know about the University Data statues:
The refresh cycle varies for each data collection in the Warehouse. Do not execute queries against a collection in
the Data Warehouse when it is being refreshed. Your queries will not be completed because the refresh process
involves dropping index pointers from tables.

As previously mentioned, there is a "data delay" between the Warehouse and the transaction system.
Keep this time frame in mind when comparing data between the two systems or when analyzing query results--it
may help you to understand and account for any data discrepancies found. Always indicate or communicate the
date on which your Warehouse results were obtained and identify the Warehouse, and not the transaction
system, as the source of the information. For example, include the date of the query in the report header and the
source of the information, the University Data Warehouse, in the report footer.

Some University data are more dynamic--change more frequently--than other data or are subject to
change at specific times during the fiscal year. Take this into consideration when writing queries against the
Warehouse. Examples of data that change are course enrollments during the add/drop period and student grades
during the grading period.

Data in the Warehouse is for queries only. That is, you cannot add, change, or delete data in the Warehouse.
These activities are done only in the transaction system.

X.  Findings and Conclusion

Improving and optimizing the ability to obtain quality and up-to-date student information is one of the
necessarily needs in Enterprises nowadays. The present applications in IIUM are heterogeneous data, and it is
difficult to present reports that cross-reference from several databases. Many companies have application to
solve situations like what we have here, some are too expensive, some are suitable, and others are free. We
found that NaviCAT Premium will be a good solution in our case study. It is simple, powerful and can connect
to most kind DBMSs. NaviCAT can access remote servers through internet (HTTP) and locally through the
exits local network. It can combine all databases to one complete data warehouse, save the data into whatever
type of database system you need. Most of the applications in 1IUM are Oracle based programming. It can
synchronize very easily between servers.

The advantages of deploying the idea is it will avoid the university to pay huge costs on merging
databases. Also time spend when requesting data will not be a gap because it will be real-time request, and these
data will be the up to date information which will be more trusted data.
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