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Abstract Udayana University has a library that purposed to serve all the student and lecturer needs in Post graduate program. To
help achieve University goals to be a world class university, improvement of library management and assessment of its value and
function is needed. Data Warehouse concept is a long proven solution that exist to help the upper management know the state of
the institution through its own data. Effective design of Data Warehouse can help the management of institution to decide critical
evaluation for its institution. On past research Kimball & Ross propose a technique to build an effective design of Data Warehouse
named “9 Steps Methodology™. This paper is aiming to build an effective design of Udayana Postgraduate Library Data Warehouse
using Kimbal & Ross Methodology. We hope by this blueprint we can contribute to the future of the library by providing additional
choice of Data Warehouse Design. After we follow through all the 9 steps and using past 3 years data of the library, we successfully
designed model of Data Warehouse that consist of 8 dimension tables and 9 facts tables.

Index Terms— Data Warehouse, University Library Management, Library Data Warehouse, Kimball 9 Steps Methods.

Usage of data warehouse concept, is used almost in every
big organization to help the management to manipulate or
share its data. A Library that integrate data warehouse will
have a blueprint and clear plan about how the future data and
old data will exist within each other’s[3]. Data Warehouse

I. INTRODUCTION

dayana University has a vision to become a world class
university in 2025. In spirit to achieve that goals, some

departments within itself should be efficiently designed and
should be enabled to easily integrate with new technology.
One of the departments is Udayana Postgraduate Library
(UPL). UPL is one of department in Udayana University that
provides the students and lecturers access to the books and
journal about sciences.

With current state of technology that moves very fast, a
library should state its effectiveness and values within the
institution [1]. UPL is department that exist from 2001 [2]
and until now it has to keep the technology and data up to
date, especially in book inventory data.
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concept core ideas is not just for easy integration amongst
data, but to help the upper managements to decide what
business decision to do when the data is clearly visible and
easily readable[4].

Kimball & Ross explain about how the effective Data
Warehouse design is made using Kimball 9 Step
Methodologies[5]. Many research has successfully
implemented this method into its data warehouse design,
such as designing data warehouse for a shop [6], designing a
biological data mart [7], and designing an enterprise data
warehouse system for helping decision support system [8].
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With these facts we decided to propose a design of Data
Warehouse from Udayana Postgraduate Library department
using Kimball 9 Steps Methodologies.

Il. PURPOSE OF PAPER

We hope from this design, upper management can easily
integrate new data and easily know what the data means, so
they can decide what is better for the busines. Second, we
hope from this blueprint, we can contribute to decision
support system that in the future can be built to help the
department catch up with current trends of enterprise
technologies.

I1l. LITERATURE REVIEW

A. Data Warehouse

Data Warehouse is a collection of data that has several
characteristics such as; separate, available, integrated, time-
stamped, subject-oriented, non-volatile and accessible [9].
Under the same view, another research stated that Data
Warehouse is a collection of data that built based on subject-
oriented approach, integrated, non-updateable, time variant
for data that has historical properties and to support the
decision process [10].

Not only a collection of data, but Data Warehouse can be
stated as a system that collects and consolidate data
periodically from data source into the dimension table or
database that already normalized. Data Warehouse is built to
solve the technical and business problem that involves data
creation and collection in order to make precise business
decisions [11].

B. Kimball 9 Steps Methodologies

Kimball and Ross proposed a several steps of method to
designing an effective Data Warehouse. They named it “9
Steps Methodologies”, each steps consist with separate task
that must be fulfilled in order to make Data Warehouse, and
itwas:

1. Choosing the Process

In this part we choose the main subject that we are
going to converts into data structure. This main
subject is refer to a business process that has the
main impact on whole business process.

2. Choosing the grains

Here grains is refer to a data that can be represent
from the fact table. Fact table is a collection of data
that written into a table that come from choosing the
main process and separating it from the noise.

3. Identify and conforms the dimension

After we choose the grain, then we continue to make
the dimension tables that connected with the fact
tables. In this step, grain that chosen from the fact
table, also represent grain that chosen from the
dimension table.

4. Choosing the facts

In this step we choose which fact table that we going

to focus

5. Store Pre-calculation in the Fact Table
Here we calculate and measure about the parameters
and attributes that we going to use in the chosen facts
table. By choosing and measuring attributes, we
hope that every time the data logic happened, the
attributes is well calculated and have minimum error
margin.

6. Round out the dimension tables
From all of the identified dimension, then we make
a structured description about the chosen attributes
and what it supposed to do.

7. Choosing the Database Durations
After we determine about the data warehouse
contents, in this steps we conclude how long the data
from the business we are going to record and
process, as example 3 years from 2016-2019.

8. Determine the Need to Track Slowly Changing
Dimension (SCD)
Chosen dimension can changed and causing
problems in the futures, so to prevent that we need to
define which variables, attributes and facts that has
possibility to change overtime in this step.

9. Design the Physical Database
On this last part, all the gathered facts, dimension
and attributes is drawn into a Physical Database
Model that represent the final product of the Data
Warehouse Blueprint.

I\VV. RESEARCH METHOD

A. Research Methods

To get the best result, we separated our research methods
into 5 tasks:

1. Literature Researches
In this part we gather all the required information
about Data Warehouse designs, tools and
technologies that can help us to research this
blueprint.

2. Interview with the Library Management
We interviewed the library management and issuing
a database request with range time 3 years.

3. Design and Implementation
After we gather enough data about data warehouse
and Kimball methods, we draw our blueprints into
Physical Database Models and then analyze it

4. Result Analysis
After we draw the Physical Database Model, then
we analyze it to match the core problems of the
Library

5. Conclusion
In this part we write the conclusion of the research
into a research paper.
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V. ANALYSIS AND RESULTS

A. Designing Library Data Warehouse Database

1

Choosing the Process

Choosing the process means determining what are
the main subjects. Main subjects refer to business
processes that will able to answer every important
business question with specific characteristics to
each process. In this research we choose 3 processes
according to the library transactions, they are book
lending, book returns, and book procurements.
book lending and returning is the most transaction
done by number. And the main business process in
library environment.

Choosing the grains

In this step, we determine what will be represented
by the fact tables. Defining grain on fact tables will
affect grain on dimension tables.

We will represent book lending, book procurement,
and book status to keep track about book collections
in the library.

Identify and conforms the dimension

after we choose the fact tables, we also need to
determine the dimension tables that are related to
the fact tables. Dimensions are viewpoints to
describe facts inside the fact tables. there are several
dimensions we identified,

e Student dimension

e Study program dimension

e Book dimension

e Study field dimension

e Time dimension

e Writer dimension

e Author dimension

e Librarian dimension

Choosing the facts

Grains from fact tables define useable facts. In this
step we measure what kind of information that will
be required inside the fact tables. we select 3 facts,
there are lending facts, book status facts, and
procurement facts.

Store Pre-calculation in the Fact Table

In this step, every calculation result from an
attribute will be considered whether saved or not
inside the database. It is important to reduce errors
every time we process a calculation on these
attributes. We do some pre-calculations on every
fact tables and their relations to every dimension.
We done the pre-calculations all 3 facts table that
we have been choose before based on every
dimension related. This step will ease the ETL
process because all dimension have been listed
well.

Round out the dimension tables

Here we describing every dimension tables that
related to our fact tables. according to our pre-
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IDBidanglimu
Dimensi Bidang limu
Statuskey
Dimensi Status Jumiah

calculations before, we will have 8 different
dimension tables as our point of views.

Choosing the Database Durations

In this step we choose to store data from the last 3

Fact Peminjaman

TimeKey
Dimensi j
e IDProdi
Dimensi Prodi IDBidanglimu
Statuskey
Dimensi Bidang limu
Durasi Peminjaman
Tanggal Pengembalian

Fig. 1. Lending Fact Table Pre-calculation

Fact Status Buku

TimeKey

Dimensi Wakiu

Fig. 2. Book status fact pre-calculation

Fact Pengadaan

Timekey

IDPenjaga
Dimensi Penjaga Jumilah

Asal Sumbangan

Fig. 3. Procurement fact pre-calculation

years. This step is chosen based on library policy to
track and analyze their performance based on years
before.

Determine the Need to Track Slowly Changing
Dimension (SCD)

In this data warehouse, we chose to use 2 methods.
First method is every time there is a change, we add
a new record to easily track them. We use this on
field study dimension and author dimension to
easily track the change that happened. On the other
hand, we chose to update existing record to a new
record every time there is a change on program
study dimension. That’s because a program study
change their program name sometimes, but still
studying on the same field (possibly updated with
new field of study) but we need to keep on track
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IDBuku [PK)
IDKategori
IDPengarang IDMahasiswa (PK)
IDPenerbit IDProdi
Judul Mama
ISBN NI

IDBidanglimu (PK)
StatusKey (PK) Kategori
Mama Status IDProdi
IDProdi IDPenjaga
Mama Prodi Nama
IDPenerbit IDPengarang
Penerbit Pengarang

Fig. 4. Library’s dimension tables

from what program the book transaction happened.
9 Design the Physical Database

The final step is creating database based on all 8
steps before, after defining the fact tables,
dimension tables, and relations between fact and
dimension tables, this is the final design of data
warehouse database of Udayana University Library
described on fig. 5.

VI. CONCLUSION

Based on the design process that has been done, using 9
steps design methodology by Kimball and Ross in designing
a data warehouse for Udayana University Library, there are
several conclusions that can be made.

First, for data warehouse designing, besides the technical
side and data analyzing, we also required to pay attention to
what business targets from the library. So in the future, the
data that has been gathered will be able to help on future
decision making.

We found 9 steps design methodology will able to create
a data warehouse that can fulfill the business requirements
for a company that can be oriented on the present and the
future.

Dimensi Mahasiswa

Fact Peminjaman

Timekey IDMahasiswa (PK)
IDAahasiswa™® £ IDProdi
1D0Buku™
Dimensi Buku

IDPenjaga* €

IDBuku (PK)
IDProgi* €

. ) {DPengarang*
—» [DBidanglimu*
IDPenerbit*

Statuskey

Durasi Peminjaman Dimensi Penjaga

Tanggal Pengembalian IDPenjaga

IDBidanglimu (PK)

IDProdi (PK)

Fig. 5. Database design on Lending Fact

VIIl. SUGGESTION

From the steps that we follow through we successfully
made a blueprint about Udayana University Post Graduate
Library Data Warehouse. We suggest, future study around
this topic is about implementing the Data Warehouse design
into a real case, as example Data Mining, or integration into
Decision Support System.
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