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Abstract

Data warehouse acting as a decision support
systems, Data warehouses standardize the data across
the organization so that there will be one view of
information. Data warehouses can provide the
information required by the decision makers.
Developing a data warehouse for educational institute
is the less focused area as educational institutes are
non-profit and service oriented organizations. In
present day scenario where education has been
privatized and cut throat competition is prevailing,
institutes needs to be more organized and need to
take better decisions. Educational institute’s
enrollments are increasing as a result of increase in
the number of branches and intake. Today, any
reputed Institute’s enrollments count in to thousands.
The management challenges include meeting diverse
student needs, increased complexity in academic
processes. The complexity of these challenges
requires continual improvements in operational
strategies based on accurate, timely and consistent
information. The cost of building a data warehouse is
expensive for any educational institution as it
requires data warehouse tools for building data
warehouse and extracting data using data mining
tools from data warehouse. The present study
provides an option to build data warehouse and
extract useful information using data warehousing
and data mining open source tools.
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1. Introduction

Now a days, an educational institutes have
to generate funds for their research and other
operational activities as the government funding has
been limited to aided institutes. Utilizing a decision
support system is a proactive way to use data to
manage, operate, and evaluate educational institute in
a better way. Depending on the quality and
availability of the underlying data, such a system
could address a wide range of problems by distilling
data from any combination of education records
maintenance system. The data mining from data
warehouse can be a ready and effective system for
the decision makers. A data warehouse is a subject
oriented, integrated, non-volatile, and time variant
collection of data in support of management
decisions [1].Data warehouse obtains the data from a
number of operational data base systems which can
be based on RDBMS or ERP package, etc. These are
called data sources. The data from these sources are
converted into a form suitable for data warehouse.
This process is called Extraction, Transformation and
Loading (ETL). In addition to the target database,
there will be another data base to store the metadata,
called the metadata repository. This data base
contains data about data-description of source data,
target data and how the source data has been
modified into target data. The client software will be
used to generate reports.
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2. Related Work

There are some efforts in the area of data
warehouse for building data warehouse for education
domain. The paper by Carlo DELL’AQUILA
summarizes the experience in designing and
modeling an academic data warehouse. Existing
facilities and databases affect the chosen data
warehouse that brings them together to support
decisional activities leading the whole university
environment, including administrators, faculties and
students. The choice to develop a dedicated system is
mainly forced by the peculiar information type that
defines the basic information in data warehouse
widely different from institution to institution [11].In
the article titled ‘“What academia can gain from
building a data warehouse’ by David Wierschem,
Jeremy McMillen and Randy McBroom, they have
identified the opportunities associated with
developing a data warehouse in an academic
environment. They begin by explaining what a data
warehouse is and what its informational contents may
include, relative to the academic environment. Next
they address the current environment drivers that
provide the opportunities for taking advantage of a
data warehouse and some of the obstacles inhibiting
the development of an academic data warehouse.
Finally, the article provides strategies to justify
developing a data warehouse for an academic
institution [12].

3. Proposed Data warehouse
Environment

Utilizing a decision support system is a
proactive way to use data to manage, operate, and
evaluate educational institute in a better way.
Depending on the quality and availability of the
underlying data, such a system could address a wide
range of problems by distilling data from any
combination of education records maintenance
system. The data mining from data warehouse can be
a ready and effective system for the decision makers.
The reputed engineering college R V College of
Engineering, Bangalore, Karnataka, India, has been
taken for this study.Figure-1 shows the DWH
architecture of RV College where source systems are

smart campus, asset management server and csv files,
the information is spread across diverse platforms,
data from different sources has to be taken from
different sources and then consolidated to produce
required report. ETL activities are performed to
extract the data from heterogeneous sources and load
into staging and then load the data into dimension
and fact tables as per the schedules. We proceed to
extract the BI report from data warehouse on demand
based on requirement from the management. In an
educational institute, main information required will
be regarding key components of the education
institute, namely  students, employees and
infrastructure. The purpose of this paper was to
investigate current system of information delivery
and proposing a better system for timely, accurate
and consistent information delivery to the decision
makers of the educational institute. The paper has
been prepared in order to extend the usage of current
available technology in decision making processes of
educational institute.
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Figure 1-RV_Data warehouse architecture

3.1 Data Modeling Design

It is decided to classify the information in to three
categories, Employee  information,  Student
Information and Asset information. Hence it is
decided to have three data marts namely, Student
Mart, Employee Mart and Asset Mart. It is decided to
have Star schema

3.1.1 Star schema

A start schema is a modeling paradigm in which the
data warehouse contains a large, single central Fact
Table and set of smaller Dimension tables, one for
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each dimension. The fact table contains the detailed
summary data. Its primary key has one key per
dimension. Each dimension is a single, highly de-
normalized table. Every tuple in the fact table
consists of fact or subject of interest, and dimension
that provide the fact. The dimension table consists of
columns that correspond to the attributes of the
dimension. Star Schema designed for data marts
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Figure 3: Student Mart
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Figure 4: Asset Mart

3.1.2 ETL Activity

There are several transformations available to
transform the data from source files to target tables.
Expression transformation is used to transform the
format of date or calculate anything if needed before
loading the data into target. Filter transformation
filters the records as specified in the condition part.
Update strategy is used to update the records.
Sequence  generator transformation  generates
continuous values, which can be used to generate
surrogate keys. Router is an advanced filter which is
used to direct the output to two or more different
tables based on the condition specified. Joiner
transformation is used to join tables from two or
more heterogeneous sources. Lookup transformation
is used to check the content of one or more attributes
of target table before loading the data from source.

Figure 5 shows the mapping done to load the data
from department flat file to department dimension
table. The details of the department such as dept_id
and department_name are stored in flat file. The
mapping is done to load the data from flat file to
dimensional  table. The mapping includes
transformations like lookup, expression, filter and
sequence generator. Lookup transformation is
included to check whether the record with same
content is already in target table or not. Checking is
done on dept_id key which is unique identifier. The
records are filtered using filter transformation and
finally loaded to dimensional table.

*"’E’/

Figure 5: Mapping to load department csv to
department Dim table
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Figure 6 shows the mapping done to move the data
from  student_achievement  excel file to
student_achievement_dimension dimension table. In
this mapping, there is no need for checking the record
for duplication. The transformations used include
expression and sequence generator. Expression
transformation is included to convert the date format.
Sequence generator is used to generate surrogate
keys.

B
@-__ __.E—\ \fi

Figure 6: Mapping to load student_achievement csv
file to student_achievement_dimension dim table.

Figure 7 shows the mapping done to move the data
from asset details excel file to asset details dim
dimension table. The asset_details flat file contains
the data such as asset name, asset id, dept_id,
purchase_date and so on. Expression transformation
is used to clean the data coming from source file.
Date format conversion is done. Sequence generator
is used to generate surrogate keys.

B E‘i-"al-\\
A

Figure 7: Mapping to load Asset_details csv file to
asset_details_dim dimension table.

Data warehouse enables the decision makers with
benefits listed below.

Phenomenal improvements in turnaround time
for data access and reporting

Standardizing data across the organization so
that there will be one view of information.

548

Merging data from various source systems to
create a more comprehensive information source.
Reduction in costs to create and distribute
information and reports.

Encouraging and improving fact-based decision
making.

4. Results

Some of the results observed after querying the data
marts are documented below. The results are cross
checked with the requirements specified by the
different types of users. The requirements with regard
to asset information were to extract the information
regarding the number of assets of each type in the
Institute. The three different data marts are queried
using SQL query. The results returned by the queries
are found accurate and meeting users demands. The
sample screen shots of queries and the results are
shown. Figure 8 shows the results obtained after
querying asset mart. The information required was
the number of equipments of each type in the institute
and the amount spent on different type of assets in
particular departments.

SQLY SELECT ASSET_TYPE,COUNT(*) FROM ASSET_DETAILS DIM GROUP BY ASSET TYPE;

ASSET_TYPE COUNT(+)

ELECTRICA 16
EQUIPHENT bl
FURNITURE 4
1P HODULE b

SQLY SELECT DEPT_ID,SUM(COST) FROM ASSET_DETAILS DIN GROUP BY DEPT_ID;

DEPT_ID SUM(COST)

108 563000
20 56100
300 24600
1] 75400
W 221000

Figure 8: Results regarding number of equipments
and total amount spent

Figure 9 shows the results obtained after querying
asset mart. The information required was the number
of equipments whose warranty has been expired. The
information can be used to count the number of assets
in need of Annual Maintenance Contract.
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S0L> SELECT ASSET_MAME,UARRANTY_EXPIRY DATE,DEPT_ID FROM ASSET_DETAILS DIN MERE WARRANTY
«{'29-aug-87';

ASSET_NAHE UARRANTY_ DEPT_ID
PROJECTOR 3-FEB-62 108
OHP 06-HAR-62 108
COMPUTER 06-APR-62 108
SEATER 3-FEB-61 108
TRBLE 06-HAR- 64 108
COMPUTER CHAIR 06-APR-65 108
HOD TABLE 4-FEB-66 108
TEA POY 3-FEB-62 208
BOARD 06-HAR-63 208

Figure 9: Results regarding the equipments

Figure 10 shows the results after querying student
mart. The needed information was the toppers in odd
semester considering all the departments.

SOL> SELECT STUDENT_DETAILS_DIMENSION,STUDENT_NAHE,STUDENT RESULT_DIMENSION.SEMESTER,STUD
DIHENSTON, TOTAL_OBTAINED

2 FROH STUDENT_DETAILS_DIMENSION,STUDENT RESULT DIMENSION

3 WHERE STUDENT DETAILS DIMENSION.USN = STUDENT RESULT DIMENSION.USN

] AHD STUDENT_RESULT_DIHENSION.TOTAL_DBTAINED IN (SELECT TOTAL_DBTAINED FROM ST
T_DIMENSION WUHERE TOTAL_OBTAINED IN (SELECT HAX(TOTAL_OBTAINED) FROM STUDENT RESULT_DIHEN
BY SEHESTER HAUING SEMESTER=3 OR SEHESTER=5 OR SEHESTER=7))

H
s/
STUDENT_NAHE SEHESTER TOTAL_OBTAINED
SYEDA 5 624
ARCHANA 7 668
KUHAR ABHISHEK 3 704

Figure 10: Results regarding toppers in different
semester

Figure 11 shows the results after querying student
mart. The result analysis example like the number of
students who have obtained different results.

$QL> SELECT SEMESTER,RESULT,COUNT(*) FROM STUDENT_RESULT_DIMENSION GROUP BY SEMESTER,RESUL

SEMESTER RESUL  COUNT(#)

1FC 16
2FC 16
3FL 2
4 FC 16
5 FC 16
5 FL 16
6 FCD 16
TFC 32
TFL 16
T FCD 2

Figure 11: Results regarding result analysis

Figure 12 shows the results after querying employee
mart. The information required was the number of
employees in each cadre of two particular
departments.
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1% SELECT DESIGHATION,COUNT{*) FROM EMPLOYEE_DETAILS GROUP BY DESIGHATION
sqL> /

DESIGNATION COUNT(*)

ASSISTANT INSTRUCTOR
ASSISTANT PROFESSOR
HELPER

INSTRUCTOR

LECTURER

PEON

PROFESSOR

PROGRAMHER

SYSTEM ANALYST

A Eo T s

9 rows selected.
Figure 12: Results regarding number of employees

Figure 13 shows the results after querying employee
mart. The information required was the total salary
paid to each cadre of employees in particular two
departments.

SQL> SELECT DESIGNATION, SUM{SALARY) FROM EHPLOYEE_DETAILS GROUP BY DESIGHATIO!

DESIGHATION SUH(SALARY)
ASSISTANT INSTRUCTOR 130
ASSISTANT PROFESSOR 96568
HELPER 15666
INSTRUCTOR 17
LECTURER 96240
PEON 2178
PROFESSOR 128080
PROGRAHHER 18200
SYSTEHN ANALYST 12028

9 rous selected.

Figure 13: Results regarding salary

6. Conclusions

Justifying a data warehouse project can be
very difficult. Usually, analysis of the success of the
data warehouse project is done considering the
financial benefits against the investment. Since most
of the educational institutes are non profit
organizations and service oriented, the evaluation of
the usefulness of the data warehouse can be done on
the basis of its ability to meet user’s requirements.
The academic data which was spread all across
different sources has been loaded into single
platform. The decision makers can extract
information regarding three main components of the
institute, namely  Employees, Students and
Infrastructure. Employee data mart can provide the
users with the information such as career growth and
attrition rate. Student mart can provide the
information related to the student like best outgoing
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student considering his academic and non academic
activities. Information regarding assets such as the
investment in a particular financial year can also be
accessed. In educational institute, decision makers
ask “What are the expected results and benefits?”
when making a data warehouse project rather than
“What is the anticipated return on investment?”. The
data warehouse developed has met their expectations.
Benefits of the present project can be more if the
Institute has positive approach towards new
technologies.

6. Future Scope

The scope of the study ends with building a data
warehouse. Another useful concept OLAP is the
main option for future enhancement. At the present
stage, data required from data warehouse is to
extracted by writing queries. This can be improved
by having excellent front end designed for reporting
purpose. Reporting tools such as Business Objects
permit a user to easily to do the following tasks.

i.Place headings, titles, and explanatory information
within charts, tables, and other derived figures;

ii.Add borders and shading to clarify and highlight
important information and groupings;

iii.Modify font size and style to emphasize points;

iv.move, edit, or delete data, text, and graphics in
final reports;

v.Produce a wide range of figures, including bar
graphs, pie charts, bar and line

vi.graph combinations, multiple axis graphics, and
scatter plots;

vii.export data in various formats (e.g., ASCII,
Excel™);

viii.generate reports in various formats (e.g., html,
PDF™, e-mail, paper); and

ix.include legends, citations, explanations, and other
information.
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The reports required in the format sought by
university can be designed which avoids a lot of
clerical work.A decision support system’s reporting
functions must serve a wide range of users-including
novices and users with expert analytical capabilities.
To accommodate this, most systems offer two
primary classes of reporting tools: (1) predefined
(static) reports that require little system expertise and
are ideal for users with typical information needs;
and (2) dynamic (ad-hoc) report-generating
capabilities that require greater understanding of both
the data and the querying technology, but allow users
to investigate more complex questions. Predefined
reports; Some types of data requests are quite
common: How many students are enrolled this year?
How many students graduated last year? What
percentage of students passed in each semester in
each department? Because these and many other data
requests are quite common in education settings, they
can be anticipated and are often preprogrammed, in
predefined reports. These types of reports are
especially effective tools for users who require basic
and predictable information. Real time ETL refers to
the software that moves data synchronously into a
data warehouse with some urgency-within minutes of
the execution of the business transaction.
Implementation of real-time data warehouse reflects
a new generation of hardware, software and
techniques. Capture, Transform, and Flow (CTF) is a
relatively new category of data integration tools
designed to simplify the movement of real-time data
across heterogeneous database technologies. The
transformation functionality of CTF tools is typically
basic in comparison with today’s mature ETL tools,
so often real time data warehouse CTF solutions
involve moving data from the operational
environment, lightly transforming it using the CTF
tool and then staging it.
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