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Abstract—College accreditation by BAN-PT is one of the
parameters in determining the quality of universities in
Indonesia. As consideration to achieve the standard from BAN-
PT, so they have an evaluation process itself in study program or
college to be meet the standard universities when set by the BAN-
PT. In carrying out the process of self evaluation, required data
source that is used as the basis in assessing on a criteria. In most
of the study program, all data spread on the system information
and physical document that different, that is require more time
and effort to integrate up to interpret. Data warehouse fight
important in collecting data that spread and become an
information. The process data warehouse with ETL used to
integrate, extract, clean, transforming and reload into the data
warehouse. With the existence of the data warehouse on
Academic STIMIK STIKOM Bali can make it easier for
executives to get the information to support the standard
accreditation standart three and can be used as a reference in
decision making.

Index Terms— Data Warehouse, ETL, Accreditation, Standart
BAN-PT

I. INTRODUCTION

The information is one assets of an organization or
company where is the biggest influence for the survival the
organization. STMIK STIKOM Bali is one of the organizations
engaged in education, where have a lot of information such as
Expense reporting students, lecturers, staff, curriculum and etc.
To support the performance of the companies required support
full information, quickly and accurately in take a decision.

In this case the most important role in the decision-making
is a study program (known as prodi), where prodi is part of a
large organization from a university which requires an
information system that can be used to obtain, processing and
disseminating information to support the daily operational
activities. One of the information needs is in the preparition of
Accreditation Borang especially on the three standards of
students and graduates [1].

On the standard accreditation three have an information
about the characteristics of applicants or new students who will
be an entrance examination and information about the ratio of
applicants to register and accepted on STMIK STIKOM Bali.
In additional there is have information about the summary of
students active, graduate and the average GPA of graduates.
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The information that is required in the accreditation STIKOM
STIKOM Bali is still spread on each of division such as new
students in the Marketing division, the summary of active
students and graduates in Academic division and cert student
talent lies in the student bodies, so to collect this information
by prodi became to long. Based on this they need a technology
that can retrieve information from each of the location of that
prodi get the information quickly in a timely and accurate.

The intended technology is using the data warehouse. The
Data warehouse is a concept and the combination of the
technology used to extract the important ingormasi from data
that is spread on some system information into a centralized
integrated storage and support the needs of the data history[2].

Il. PURPOSE OF PAPER

The purpose of this research is with data warehouse in
academic STMIK STIKOM Bali make each prodi can be easier
in searching for information and make easy in taking a
decision.

I11. EASE OF USE

A. The Accreditation based on BAN-PT Standart

The accreditation is the determination of quality standards
and the assessment of an educational institution in college by
parties outside of the institution itself where assessed by the
National Accreditation of Universities according to Law
Number 20 Year 2010 the special handling college
accreditation assessment. The assessment of the quality of the
college based on some evidence such as documents related
with the standard that has been agree by expert team when
domination the growth of quality in university. There are 7
standard to become appraisers from the BAN-PT in assessing
the quality of a program of study college, among other [3] :

1. Standard 1. The Vision, Mission aims and objectives

and Attainment strategy.

2. Standard 2. Pamong governance, leadership,

management system and guarantee the quality.

3. Standard 3. Students and graduates

4. Standard 4. Human Resources
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5. Standard 5. The curriculum, Learning and Academic
Atmosphere.
6. Standard 6. Financing, Facilities, Infrastructures and
Information System
7. Standard 7. The Ministry of research or devotion to the
community and cooperation.
Based on the standard there is a process that must be passed
to get the accreditation of institutions BAN-PT . The process of
BAN-PT accreditation can be show in figure 1.
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Fig. 1 The process of BAN-PT accreditaion

B. Data Warehouse

warehouse typically contains data that represents the
business history of a company. The data was collected from
various existing applications, then restructured again to be
stored in a Relational Database Management System
(RDBMS). The data warehouse is the heart and foundation of
all information processes because it has one source integrated
with the right level of granularity. [4]

Data warehouses allow users to examine and analyze
historical data in some form, but the data warehouse can not
make a decision. Processes that occur in an operational
database do not affect the data warehouse because they have
separate databases. In the data warehouse there are some that
take the required data, collect, prepare (trans-forming,
cleaning, integrating, decoding), store (loading) and provide
data for users or applications that are query or reporting [5].
The process to make a data warehouse can be show at figure 2.

Froat-End Tools

Data Data Warehouse Server OLAP Server

Operational Databases |
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server

90| '«

Data Marts

Fig. 2 Process to make a Data Warehouse
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Data warehouse and OLAP built from based on multi-
dimensional data model. In this model required the fact table
and dimension table. The fact table contains the numerical facts
that have characteristics: length, lean, and large, and often
changed and useful to measure. While the dimensions of the
table contains a column that is desktiptif, small short, and the
width of which is useful for filtering and based on the attribute
dimensions [6]. In dimensional modeling, there are some
approaches that are used to create data warehouse, namely:

1. Star scheme [7], this scheme follows the form of stars,
where there is a table of faktadi star center with some tables
dimensions (dimensional tables) round about. All the table
dimensions related to the table of the fact. Primary key on
the table dimensions will be key on the fact table or can be
Aceh also that fact table has a combination of key from the
table dimensions.

2. The snow scheme [7], scheme of pieces of snow is the
expansion of the star scheme where this scheme also have
one or more dimensions. Only on snowflake, table which
relate to the fact table table only main dimension, while the
other table connected on the main dimension table.

IV. RESEARCH METHOD

The methods used in the development of the data
warehouse on the academic STMIK STIKOM Bali can be seen
in figure 3.

Process of Data
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h i
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The Resultof Data
Warehouse
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Data Needs

h A

The Analysis of Data
Needs

Fig. 3 Research Method

There are have several steps in this research, there is :

1. The process of collecting data, the process of collection
data to find information and that can be used in making
data warehouse.

2. ldentification of Needs Data, data that has been collected
further identification to be able to filter the data to be
processed.

3. System Requirement Analysis, analysis conducted in the
form of system design to be built.

4. Process Data Warehouse, perform data processing from
various sources so that it can be used as a source in the
form of queries.

5. Results Data Warehouse, data warehouse results in the
form of a system that can provide information based on
data that has been processed.
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V. ANALYSIS AND RESULT

A. Identification of Data Source

Indetification of data sources to be find out the data source
to be obtained for the preparation of the standard 3. There are
several data sources obtained from various divisions including:
Student and Graduate Profile, Student Service Profile,
Graduation Evaluation Profile and Alumni Association.
Information on the Student Profile and Graduates are available
from SINAK (Academic Information System), Excel form of
Student Division and New Student Admission System
(CAMA). Information on the Student Service Profile there are
several sources ie from the division of Counseling in the form
of Excel and from the marketing division of Excel. Information
on Graduation Evaluation Profile there is a source ie Tracer
System of Study and Information on Alumni Association in
Alumni system. ldentification of data source in detail can be
seen in the table 1

TABLE I. IDENTIFICATION OF DATA SOURCE

Data Category Information Data Source
Profile of Reguler Student and
Graduation in the last 5 years SINAK
Eroflle of Non-ReguIar Student SINAK
. in the last five years
Profile of - -
Profile of student achievement
a. | Studentand | . -
: in the last three years in PK 111 (Excel)
Graduation . .
academic and non academic
Profile data of the summary of
regular students in the last seven CAMA
years
Profile of Guidance and counseling Counseling
Student (Excel)
Services Interests and talents ]

b. | (Formsof | (extracurricular) Not Available
activities, | Coaching Soft Skill Not Available
execution | scholarship Marketing (Excel)

and results) "Heqlth Not Available
Performance Evaluation .
Graduates by graduates Not Available

Graduate The average waiting time for Tracer Studi
c. Evaluation | graduates gets the first job
Profile Percentage of graduates who

work in midwives who are Tracer Studi
suitably skilled

d. The Alur_nnl The Alumni Assocation Profile Alumni

Assocation

B. Identification of Data Requirment

The data requirement identification is based on the report
format from the accreditation study form, so the next step can
be mapping the source reference of the report format with the
data source obtained from the application such as SINAK, New
Student Admission System (CAMA), Tracer Study and Alumni
and some excel from various divisions. The results of data
needs analysis and system information developed from the data
source are arranged in accordance with the stages of the data
warehouse, as in table 2.
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TABLE Il. IDENTIFICATION OF DATA REQUIRMENT
Data Category Information Data
Source
New Student | New student data based on CAMA
last 5 years
New student data based on CAMA
provinces
New student data based on CAMA
student from
New student data based on CAMA
join the selection test
New student data based on CAMA
not join the selection test
New student data based on CAMA
summary student
Student Student data based on SINAK
academic years
Reguler student data SINAK
New student data based on SINAK
transfer
Graduates Graduates data based on SINAK
GPA
Graduates data based on SINAK
long study
Minimum, maximun and SINAK
average of GPA
Graduate have GPA< 2.75 SINAK
Graduate have GPA 2.75 SINAK
until 3.5
Graduate have GPA > 3.5 SINAK
Student Student achievement data PK I
Achievement (Excel)
Percentage Percentage of graduates Tracer
of Graduates Studi
Alumni The association of alumni Alumni
data

C. Design of Data Warehouse

Based on the identification that has been done, can be seen
that the data obtained lies from various sources such as from
Apliakasi Cama, SINAK, Tracer Studies and Alumni and some
are from Excel. The data are then made into one that can be
called as a data source, then brought to the data warehouse
technology. After the data warehouse has been completed then
it can be made an application so that it can be used by the
executive user in this case is the prodi as depicted in the figure
4.
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Fig. 4 Design of Data Warehouse

D. Design of Schema Star

Data warehouse is a fundamental approach to data
abstraction accumulated in various data sources. Translation of
business dimension into logical data model is done by using
dimensional modeling. Implementation of dimensional
modeling is translated in the form of a star schema which is a
schema consisting of fact tables that relate to one or more
dimension tables so as to establish a data mart.

The basic schema drafting is the matrix design shown in
table 3. Each star schema forms a data mart composed by a fact
table which is an event or business process contained in each

Each star scema will form a fact table, namely:

1. Fact_capacity_of sudent candidate, contains data relating
to the information of the candidates new student
candidates, including prospective students, classes and
academic year.

2. Fact_selection_of candidate_student_reguler, contains
data relating to information about candidate candidates,
including prospective students, academic year and
selection.

3. Fact_new_student_reguler_and_transfer, contains data
relating to the information of new students who are regular
and non regular, covering the school year, registration,
home sma and majors

4. Fact_graduate_of student_reguler_and_transfer, contains
data relating to the information of regular graduate
students and transfer, covering the school year, majors and
alumni

5. Fact_student_grade, contains data relating to the value
information of each student, covering the school year,
majors, courses, students and the value

6. Fact_percentage_of GPA graduate, contains data relating
to information GPA of graduate students, covering the

school year, majors, courses, students, grades and
transcripts.
7. Fact_student_achievement. contains data relating to

information achievements held by students, covering the
school year, students and achievements.

8. Fact_guidance. contains data relating to guidance

row and dimension tables that are attributes, rules or information conducted by students, including majors,
perspectives to the columns of the matrix. students and guidance. _
9. Fact_alumni_association, contains data related to
information alumni from STMIK STIKOM Bali, covering
TABLE I1l. MATRIX OF BUSINESS PROCESS AND DIMENTIONS alumni and students.
=
| .
E £ d 35 E = E. ETL (Extraction, Transform, Load) Process
3 1 9g988J54 /894g¢ _ : _ _
Business Process | & 8 2 g 83 SE3 8 % g 5 § ETL process is a process of data integration from multiple
— k% = | . . .
§ = § j:’; % 5 = = 53> = 2 2 data sources to produce a single point of view of all the data
= ;(3 g2 |9 1< that is integrated. The ETL process requires mapping from a
8 data source into a schema star design. The result of this
" mapping will be used to specify the fields of dimension tables
Stug:rftaé';%’ Saate | X| X| and fact tables. The ETL process that occurs in the data
Selection of warehouse can be seen in the figure 5
Candidate Student | x x| xt L L T
Reguler ;
New Student § e
Reguler and X x| x| x :
Transfer s | _
Graduate of § Coadin ' S—
Reguler and X x| x X :> e oo |::>
Transfer Student ; soszing dolo i otaWarheuse
Student Grade X X x| x| x Xy : y
Percentage of . . | x| x| x Ecel Files
GPA graduate Data
Student « « « wvalidation
Achievement
Guidance X X x| | L e
Alumni Fig. 5 Process ETL
. X X
Association
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In the ETL process there are several processes performed,
among others:

1. Extranction is sorting data from one source or more data
source. In this study there are two data sources namely
from the database (DBMS) and Excel Files. Sorting is
done based on data needs.

2. Cleansing is data cleaning to ensure the validity, quality
and consistency between data and eliminate duplicate
data.

3. Transformastion is the process of adjusting the data
when there is integration of data from multiple sources
to fit the target data warehouse.

4. Loading is loading data into the target data warehouse.

Based on the scheme it can be made an ETL process using a
third application called Apatar.

< Apatarv1.12.23 — m] 'Y

File Edit View Debug Community Help

Functions ° 00000000000000000683000000 200000003300000 R

-1 MS SQL ~lE
Iy MysL :
)8 Odbc Generic
19 OpenBravo JDBC
[ openEdge
T8 Orade
% PostgresQL
[BRsS
[, Salesforce.com
I® SugarCRM
18 syBasE
B, TextFile
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E-=%
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3 \WebDAV
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Data Quality Services
iy COYNE Death Index
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Fig. 6 Apatar to ETL Process

F. Testing of Data Warehouse

The tests are performed on the side of the readiness to
support information system that will be built. This test is
realized by forming the required reporting by the executive
with a needs analysis which has been recorded in table 2. One
of the results of the test report is the new student candidates
based on the incoming school year can be seen in the figure 7.

TMADE DODIE SETTAWAN
FUANANG D41 KLNCORO 0.0 1487
DEFRI 00 oo

r B o0
1 GST PT PRAMLDITYA KARISNATA 0.0 1007
JARLYA KLISUMADANA 00

PUTU EKA ADITYA 00 1005
PUTU NIKEN PRATIW 0.0 1005
1 GUSTL AGUNG ADLSMUAYA 0.0 204

Fig. 7 Example Reporting of new student canditates

This reporting can be made in the form of a desktop
application and loaded into the portal in the form of web base
so that more easily accessible by the executive. In addition
this report can be displayed in the form of pdf, excel, html or
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csv file so that it is easy for executives perform analysis
process independently using the format of the report is
available.

VI. CONCLUSION

Based on the discussion that has been presented, it can be
concluded that :

1. The process of the development of the Data Warehouse is
done with identifying the needs of the information required
by the executives with the approach of the strategy
troubleshooting information which can be reported by the
executive of study program.

2. The results from the data warehouse berupan report on each
of the scheme based on reference reporting format standard
accreditation borang 3 that can be displayed in the form of
pdf, excel, html or csv file

3. With the existence of the data warehouse on Academic
STIMIK STIKOM Bali can memeudahkan executives to
get the information to support the standard accreditation
standart 3 and can be used as a reference in decision
making.
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