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Data Warehouse is a technique that can provide a facility for the storage and
management of historical data from various internal and external sources so
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engaged in the sale of medical equipment, up to now has more than 70
showrooms and is divided in 12 regions, of which the sales information
system used by the company in each region has a separate database in excel
format, this is what makes firms difficulty in the process analyzing the sales
data of the company. This research aims to design and build a data
warehouse system to support marketing performance assessment and
achievement of sales at PT Sejahtera Bersama spirit. Data modeling methods
used in the design of data warehouse in this study is the dimensional
modeling star schemas. Results from this study is a web-based dashboard
application that will display sales data from the data warehouse is equipped
with charts and reports, and the results of tests with the method of black box
testing can be seen that the system has been going well as expected. Data
modeling methods used in the design of data warehouse in this study is the
dimensional modeling star schemas. Results from this study is a web-based
dashboard application that will display sales data from the data warehouse is
equipped with charts and reports, and the results of tests with the method of
black box testing can be seen that the system has been going well as expected.
Data modeling methods used in the design of data warehouse in this study is
the dimensional modeling star schemas. Results from this study is a web-
based dashboard application that will display sales data from the data
warehouse is equipped with charts and reports, and the results of tests with
the method of black box testing can be seen that the system has been going
well as expected.
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1. Introduction

PT spirit Sejahtera Bersama has an extensive distribution network throughout Indonesia, and to this
day has had more than 70 showrooms across major cities in Indonesia and some in Bali. The company has
received many awards both nationally and internationally as a top brand award. To support the sales
process PT spirit Sejahtera Bersama has been utilizing technology-based information systems of desktops
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that can be accessed online, the system saves the sales data in a database, but the data stored still has the
disadvantage that when the data is to be presented back to the needs of the analysis by the manager,
because the information generated is still shaped table that the data therein is still mixed a lot of data such
as data showroom, marketing data, customer data and sales data, in addition to the many existing fields
and figures increasingly baffled manager to analyze the information. This led to the lengthy process of
analysis carried manager each month plus the amount of data that must be analyzed, with monthly sales
branch for Bali and Nusa Tenggara reached an average of 300 to 500 transactions. Beginning of each
month the manager must analyze sales data for the previous month to get some information needed by the
company for the evaluation stage as both showroom maun target marketing, customer with the highest
number of purchases or sales trend with previous months. The duration of the process of analyzing
sometimes affect the time manager in decision making processes such as determining the showroom or
marketing which need to be evaluated because sales are still below target the company set. Delay
manager took the decision could have an impact on the progress of the company are less than optimal,
because that company needs a proper system to help manage data and classify it into multiple dimensions
S0 that it can be quality information that companies need in the decision making process. The system we
know as the data warehouse. The duration of the process of analyzing sometimes affect the time manager
in decision making processes such as determining the showroom or marketing which need to be evaluated
because sales are still below target the company set. Delay manager took the decision could have an
impact on the progress of the company are less than optimal, because that company needs a proper system
to help manage data and classify it into multiple dimensions so that it can be quality information that
companies need in the decision making process. The system we know as the data warehouse. The
duration of the process of analyzing sometimes affect the time manager in decision making processes
such as determining the showroom or marketing which need to be evaluated because sales are still below
target the company set. Delay manager took the decision could have an impact on the progress of the
company are less than optimal, because that company needs a proper system to help manage data and
classify it into multiple dimensions so that it can be quality information that companies need in the
decision making process. The system we know as the data warehouse.

Data warehouseis a concept and a combination of technologies that facilitate the company to manage
and maintain historical data obtained from the system or operational applications. The data warehouse is a
perfect solution for the company as a support in decision-making, because with this system the company
can integrate various types of data from various different sources. This ensures access mechanism "“one
door" for management to obtain information, and analyze them for decision making.

Based on the problem above, PT Sejahtera Bersama spirit requires implementations to simplify
enterprise data warehouse in the reporting process sales data. Through suistem to be made, the
information generated by the sales information system PT Sejahtera Bersama spirit will be recycled and
are grouped into several dimensions. Information will flow faster than ever before without the use of a
data warehouse because the information obtained has been classified according to the needs and equipped
with a chart that can be understood by anyone without having to train someone to understand a system.

2.  Literature review

Some theories that form the basis of this research includes the concept of a data warehouse,
dimensional modeling and ETL.
2.1 Data Warehouse

Data Warehouse is a collection of integrated databases, subject-oriented, designed to support the
functions of DSS, where each unit of the relevant data for a time. The data warehouse contains a small
fraction of the company's data [2]. According to [4], the data warehouse is a data storage area where the
storage capacity of large-scale, data is accumulated by adding a new record and not to update the existing
record with the new information, the data very easily towed, and the data is used solely for decision-
making and not to operations of the company. According to [5], the data warehouse is a collection of
integrated data extracted from operational databases, historical, and external, cleansed, transformed, and
cataloged for withdrawal and analysis (data mining),

From the definition of a data warehouse according to the experts above, it can be concluded that the
data warehouse is a database that interact and can be used for query and analysis, is the orientation of the
subject, integrated, time-variant, unchanged (adhoc) the principal purpose of manufacture is to combine
different data sources and diversified into a storage space so users can easily run a query data, generate
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reports, and perform the analysis to assist decision-making by the decision maker. According to [1], data
warehouse architecture can be seen in Figure 1
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Fig 1. Data Warehouse Architecture

The characteristics of the data warehouse according to [2], namely:

a. Subject Oriented (Oriented subject) that the data warehouse is designed to analyze data based on
subject-specific subject within the organization, rather than on the processes or functions of a
particular application.

b. integrated (Integrated) is Data Warehouse can store data coming from separate sources into a
consistent format and integrated with one another.

c. Range of Time (Time-Variant) pursuant to which all data in the data warehouse can be said to be

accurate or valid at any given time.

There are four tasks of a data warehouse, the preparation of reports, OLAP, data mining, and executive
information center [3]. One of the methodological design of the data warehouse is a Nine-Step
Methodology by [1] which has 9 (nine) steps, namely selecting process, select the source, identifying and
adjusting the dimensions, choose the facts, save the initial calculations in Table fact, looking back at the
table dimension , select the duration dimension to track the changes of dimension, and decide priorities
and the type of query.

2.2 Dimensional Modeling

Dimensional modeling is a logical design technique that aims to present the data in a standard,
intuitive form that can be accessed with the high performance [1]. Each dimensional models consisting of
a table with a composite primary key called the fact table, and a set of smaller tables called dimension
tables. Each table has a primary key dimension (nonkomposit) corresponding simple right with a
composite key in the fact table. In other words, the primary key of a fact table is made of two or more
foreign keys. Characteristics of the structure as it is called star star or star schema join. In addition to a
star schema, there are two other models namely snowflake schema structure, and starflake schema.

2.3 Extract, Transform, Load (ETL)

ETL is a process to be followed in the establishment of the Data Warehouse [3]. Has 3 Stages ETL
processes ie data extraction is the process by which data is taken or extracted from various operational
systems, using either a query or ETL applications. Transformation is the process by which the raw data
(raw data) extraction results filtered and modified in accordance with the applicable business rules. The
last process that needs to be done is the loading of the data obtained from the transformation into the data
warehouse. one of the tools that can be used to perform this process is Pentaho.

3. Analysis and Design System
Design activities needed to guide the implementation into the software. The diagrams are designed
in this study is a context diagram sserta star schema.
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3.1 Context Diagram

context diagramis the highest level of data flow diagram that describes all activities that occur
between the system and its entities. Context Diagram become the basic guidelines for system designers to
know the technical basic foundation of a system design. Is in the form of current technical input, process
and output. Context Diagram also describes the use of the system from the user in the access rights for the
use of the system. The context diagram of the data warehouse system PT.SSB can be seen in Figure 2.

Info Data Showroom

Info Data Penjualan Info Data Penjualan
Info Data Customer Info Data Customer
Info Data Marketing Info Data Marketing
Info Data User Info Data Showroom

1
Sistem Data
Warehouse Pada PT.
SSB

Admin Manager

Data User
Data Marketing Data Marketing
Data Penjualan Data Penjualan
Data Customer Data Customer
Data Showroom Data Showroom

Fig 2. Context Diagram

3.2 Dimensional Modeling

Modeling dimensional is a design technique that aims to present data in a standardized framework that
allows accessible with high performance, in which the data warehouse system at PT spirit Sejahtera
Bersama, using Star schema or model of the dimensional data that has a fact table at its center surrounded
tables dimensions are not normalized. The fact is most useful in a fact table is a numeric calculations on
each record. While the dimension tables contain descriptive textual information. Figure 3 shows are Star
schema in the data warehouse system PT Sejahtera Bersama spirit.

TTTTTT

Fig 3. Star Schema
4. Implementation and Testing System

Stages of implementation systems consist of two activities, namely the implementation pentaho and
implementation of web are used to display the results of data processing into a form that is readable by
the user.

4.1 Implementation of Pentaho
To create a data warehouse pentaho tool is needed to perform the ETL process before the data is
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stored into the data warehouse, and then make the appropriate dimensions of the system requirements.
Figure 4 is the dimension and fact ang will be established in this research activity.
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Fig 4. Dimensions and Facts

As seen in Figure 4, there are 5 pieces of dimensions formed, the dimensions customer, marketing,
time, region, and a showroom. And there is one fact that is a fact of sales. Sales fact table is a table to
store the entire data of the entities involved in the sales transaction process so that the process of querying
the data all dimensions will be connected with the sales fact table.Sales facts of ETL processes will
produce output that sales data will be stored in the data warehouse in the table fakta_penjualan as can be
seen in Figure 5.

i3 Examine preview data

4.2 Implementation of Web

Website created based on the context diagram that has been built before. Some of the main functions

Fig 5. Output Facts Sales

of the system described in this section.

4.2.1 User Interface Sales

Rows of step: Table output Facta Penjualan (1000 rows)
H Invoice No Customer Total Sales Qrganization Sales Person IdWaktu
1 SO/17K/GEL00018 GEL.17.000009& 12920000 GELO10001 ADVS005477 30112017
2 SO/17K/GELO0016 GEL.17.0000094 1500000 GELO10001 ADVS005477 23112017
3 SO/17K/GELO0015 GEL.17.0000092 6080000 GELO10001 ADVS005477 30112017
4 SO/1TK/GEL00014 GEL.17.0000092 2260000 GELO10001 ADVSD05477 24112017
5 SO/1TK/GEL00013 GEL.17.0000091 22110000  GELO10001 ADVSD05477 24112017
6  SO/1TK/GEL00012 GEL.17.0000090 400000 GELO10001 ADVSD05477 22112017
7 SO/1TK/GELO0011 GEL.17.0000089 198000.0 GELO10001 ADVSD05477 22112017
8  SO/1TK/GEL00010 GEL.17.0000088 2420000 GELO10001 ADVSD05477 23112017
9 SO/17K/GELO0009 GEL.17.0000087 100000.0  GELO10001 ADVSD05477 25112017
10 S0/17K/GELO00OT GEL.17.0000085 3980000 GELO10001 ADVS005477 17112017
11 SO/17K/GELO000G GEL.17.0000084 10000000  GELO10001 ADVS005477 15112017
12 S0/17K/GELO0004 GEL.17.0000082 3500000 GELO10001 ADVS005477 08112017
13 SO/17K/GELO0O03 GEL.17.0000081 1580000  GELO10001 ADVS005477 06112017
14  S0/17K/GELO000L GEL.17.0000072 86780000 GELO10001 ADVS005477 22112017
15 SO/1TK/GACD0309 GAC.16.0000064 5000000 GACO10001 ADVS0068125 30112017

Sales Report

Sales Graphic- 2017

PR B oo @ e g
Total Income Rp. §.267.944.418
| = o mamam B q Total Sales 2.765
2 e memsm @) w% g AvgIneome Rp. 753.449.483

Fig 6. Home Sales
In this sales page will display the sales data for each period where there are also filters the year and region
that serves to filter the data to be displayed. Pictures implementation of this page can be seen in Figure 6.
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4.2.2 Sales Details page
On the detail page of this sales transaction detail will show sales on the month, the year, and the
region that the user wants. GABAR 7 shows pages that display the sales report.

DETAIL SALES PT. SEMANGAT SEJAHTERA BERSAMA

JANUARY 2017
show 10 [x]enties Seorc
We.  oute vice Az Customer Shomroom Marketing Totatep.)
| momr cmaamis ST DASGUSGE seriawn ] os Ty suRANDARA suna00
: maa s A GEDE ANOM SUARTANA HrPERMART MBG K. wTTAQLAN 5500001
e o o " | os : 26001
Arhnsa 4

o moay omannm s suceto HIPERMART MBG HS eRenci 288002
s maan smawses s BOBTE THONAS MARANTISA MALL BALIGALERIA A oo suRATARA
¢ moaw o s I GunAKSA SMARTCLUBMATARAM S SAEFUDIN[&7 20
T monor sonsscws  sor KoMANG S ARDIAN Ao caRE BALl DA AW KETUT ANORANI sono00
& momy  cmwaes s MARTINS SEnA SHARTCLUBMATARAMHS  KARVANTO (27 20001
] 63-01-2017  SOAITA/GELO0OG2 o7 MADE PUTRAWAN ELECTRIC DENPASAR 5B HOLDING G 198,000 I
A s EPICENTRUM HATARAM HERNMANTO L 250001

Fig7. Detail Page Sales

4.2.3 Home Sales Report
This report on sales page the user can print the appropriate data analysis panjualan year and the
region that has been selected. The more details can be seen in Figure 8.

PT. SEMANGAT SEJAHTERA BERSAMA
SALES REPORT 2017

1.400.000.000
Month  Sales % Sales Income % Income
1.200.000.000
Jan 188 512941677
1.000.000.000
Feb 370 | 4 96% 1200644594 A 134%

£00.000.000 —
Mar 203 | ¥ 52% 725467811 ¥ 65%
600.000.000 —
Apr 166 | ¥ 46% 605283992 ¥ 10% £00.000.000
May 201 | 75% 702237600 16% 200.000.000
Jun 208 ¥ 39% 668997350 ¥ 4% o. 1 1 1
jan  Feb Mar Apr May jun jul Aug Sep Oc Mov Des

Jul 193 ¥ 8% 612020898 ¥ 9%

Total Income Rp. 8.287.044.418
Aug 241 |t 2% 784060077 | P 28%

Total Sales 2.765
Sep 276 | * 4% 848745208 8% Avg Income Rp. 753.440.493
oct 322 6% 912750056 7% Avg Sales 251
Nov 286 ¥ 21% 713889255 ¥ 27%

Fig 8, Sales Weather Report
4.2.4 Home Sales Detail Report

On this page the user can print sales data in accordance with the year, month, and
the desired region. The more details can be seen in Figure 9.

PT. SEMANGAT SEJAHTERA BERSAMA
DETAILS SALES REPORT APRIL 2017 AREA LOMBOK

No. Date Invoice: Region  Customer Showroom Marketing Total(Rp.)
1 04042017 | CT71AA170448  S08 BUDI ASTUTI SMART CLUB MATARAM HS RAMLLBALI 5,500,002
2 07-04-2017 | CT71AA170422  S08 DEWA AYU WIDAYATI ASTARI EPICENTRUM MATARAN HS HARIYANTO (RT 1,050,000
3 10-04-2017  CT71AA170449 508 H JALALUDIN SH SMART CLUB MATARAM HS HERMANTO.BALI 2,848,001
4 13042017 | CT71AA170419  S02 MELIANA EPICENTRUM MATARAN HS HUBERTUS DONNY 4,600,001
5 13042017 | CT71AA170423  S08 H AKMAD SAIHU EPICENTRUM MATARAM HS MUHAMMAD SALEH 1,600,001
3 22042017 | CT71AA170424  S02 DIAH NOVITASARI EPICENTRUM MATARAM HS MUHAMMAD SALEH 3,197,001
7 22-04-2017 | CTT1AA170431  S08 MR ALEX EPICENTRUM MATARAN HS WILSON DANOPITAIK 1,598,000
8 25-04-2017 | CT71AAITO0425 508 | WAYAN MANGSUR EPICENTRUM MATARAM HS WILSON DANOPITAK 3,500,001
9 25042017 | CT71AA170432  S02 MELANI SMART CLUB MATARAM HS SAEFUDIN (RT) 1,600,000
10 25042017 | CT71AA170426  S08 AGUS SUGIARTO SH MH EPICENTRUM MATARAM HS HUBERTUS DONNY 1,600,000
11 30042017 | CT71AA170428  S02 DRS HASINA MM EPICENTRUM MATARAM HS MUHAMMAD SALEH 3,197,001

Fig 9, Detail page Sales Report
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View consisted of the page dimensions, details, reports, and detail reports made to Kkeseluruahan
dimensions formed.
4.2.5 Testing System

System testing phase is done in order to know the function of the system is running as expected.
Testing method is by using black box testing. Table 1 lists the results of tests performed.

TABLE 1
USING THE BLACK BOX SYSTEM TESTING
No. Alm input Output Expected Information
1 Avoid empty data input ~ One of the empty fields Warning appears with complete data succeed
content
2 Login failed Input the username and The message login failed succeed
password are incorrect
3 Login success Input the correct username Successful login message appears, and succeed
and password enter the user level in the menu page
4 Avoid empty data input ~ One of the empty fields Warning appears with complete data succeed
content
5 Add your user data Input e-mail that has been Appearing warning e-mail address is succeed
failed registered already registered on the system
6 Add your user data Input all fields correctly New user message appears successfully succeed
successful saved
7 Avoid empty data input ~ One field emptied Content warning appears with complete succeed
data
8 Edit user data Changing all fields correctly The message the user successfully succeed
successful revamped

4.3.4 Testing Total Data Sources and Data Warehouse

This test is performed to determine whether the ETL process has been done properly, by examining
the amount of data in the data source if it is equal to the amount of data in the data warehouse and
dashboard. The test results can be seen in Figure 10.

LY = 1 Schema Designer B Query Builder L i
T{%) AS jumlah date FRCM facta_penjuslsn o o
Sales
* Sales Report
* Analysis
# B.525 Sales
w1 Result 2 Messages [ 3 Table Data u 4 Info * 2015, 2016, 2017
e E=3
[m] junlah_daca
o esa

A B e
Sumber Lombok 782
sumnber Bali 7743

1
2
3 jumlah data
4
5

Fig 10.Testing Number of Data
5. Conclusion

Based on the results of the discussion that has been done, it can be concluded that:

a. Stages through to design and build a data warehouse system are the stages of planning, data
collection, data integration, system design, system manufacturing and system testing.

b. From the results of testing black box testing, it can be concluded that the data warehouse system
has been built according to the design stage and the system can function properly as expected.
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Data stored in the data warehouse the same amount by the number of data sources, so the process
of ETL (extract, transform, load) has been done correctly.

This web-based dashboard application, enables to analyze the data, because the data has been split
several dimensions and also comes with charts and reports.
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