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@A@stract?‘lvlany data warehouses are implemented in companies engaged in retail, CV. Sumber Tirta Anugerah is one
goahe paimt product retail companies that has not implemented it yet. As time goes by, the sales transaction data is
o 9@ting more and more difficult to process because it is still stored in Microsoft Excel. This is a serious problem in
& usizing Historical data to assist in making a decision. It is difficult to store sales data because the data is quite large

ne

o 8 a lot/Based on the above problems, a data warehouse design is needed for sales transaction data. This data
® warehouse design uses Kimball's nine-steps method and star schema. To perform the ETL process (extract, transform,
S and loadising Pentaho software. In this data warehouse design, Tableau software is used to visualize the processed

Sdata intoag_graph and dashboard report. The result of this research is a data warehouse design using nine steps and a
B star schen/aa which gets a transformation response time of 4048 MS.

Keywordcls?: Data Warehouse, Nine Steps, Pentaho, Star Schema, Tableau

1IN} eAl

‘Received October 2022 / Revised November 2022 / Accepted Desember 2022

B} Ul S

S This work is licensed under a Creative Commons Attribution 4.0 International License.

O

=}

§INTRODUCTION

€ Data warehouse is the historical data processing of an organization or company that can be used to assist in
,Bcdecision making. A data warehouse is also a database designed to perform a special query to analyze in
Sdetail and create reports, the resulting output is historical data of the organization or company that is
Sdisplayed in detail and has been grouped according to categories making it easier for the company or
gorganization to search for data[1],[2],[3].

o) s
2 Data warehouses are widely implemented in companies engaged in retail or sales. CV. Sumber Tirta

8Anugeragis a small part of companies in the paint retail sector that have not used a data warehouse to store
étransactim data on their product sales. Currently CV. Sumber Tirta Anugerah has thousands of transaction
S data in EXcel form, but so far it has not been fully utilized. Over time and with the development of CV.
gSumbera‘irta Anugerah, the greater the data that must be processed. This problem becomes a serious
3 problemdn the use of historical data to assist in making a decision[4],[5]. The large and large number of
& sales transaction data makes it difficult for companies to store historic data and analyze it. To solve all these
“*problems;“a data warehouse can be used as a solution to store quite a lot of historical data and can be used

to assistin making strategic business decisions[6],[7],[8].
(¢°]

ed

In researg.h conducted by Hasanudin, et al about the design of the data warehouse model for the sale of
materialstusing the star schema. This study uses star schema modeling because it is considered easy to
understad and use in the process of making queries. The final result of this research is a data warehouse
model that comes from various dimensions and is used to form a managerial report[9],[10],[11].

(7))
In anothfe,f study regarding the use of a nine-step design methodology for business intelligence in data
warehouse design by Akbar and Rahmanto. The design usea s nine-step design and star schema modeling
to prodLEe a better data warehouse design. The results in this study resulted in a faster data warehouse
design \oZﬁch is 1278 MS[12].

o]

-t
Furthernagre, in research conducted by Sugiarto et al about the design of a sales data warehouse at PT. SPJ.

In this styely, the design of the data warehouse model uses Pentaho tools whose data source comes from the

2

)]
i o
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sales infarmation system which then loads it into the database into the data warehouse. The results of this
study are-data warehouse designs that can assist leaders in making decisions[13].

& Based offthe background that has been described, research will be carried out to design a data warehouse
QO@CV sales transaction data. Source Tirta Anugerah. In this data, the warehouse designer will use a star
Bsgiema he use of star schema in this design aims to minimize data redundancy in each dimension table
Sirgthe fat table. The design of this data warehouse also uses a nine-step design methodology as its design

n‘gthod fand uses Pentaho Data Integration in carrying out the ETL (extract, transform, load) and Tableau

p@cessgto visualize informative data from the designed data warehouse design.
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The flow-of the research below is carried out in several stages which are described in Figure 1 below.

Problem Formulation

v

Data Collection Analysis of the nine
._» .
step design method

v

Data Warehouse
Design

F»  Implementation

2

Conclusion
SA. Problem Formulation

O At this stage, the identification of the problem that becomes the research topic is carried out. The
gformulation of this problem was carried out to obtain the expected solution from this research. The
3 formulation of the research problem to be studied is the design of a data warehouse on a CV. Sumber Tirta
2 Anugerah sales transaction data.

Figure 1. Research Design

ueousaw eduey Ul S|

w

Data Collection Technique

ondary Data

data used is secondary data obtained from sales transaction data CV. Sumber Tirta Anugerah

foF 3 years starting from January 2019 to December 2021.

servation
Résearchers made observations directly to CV. Sumber Tirta Anugerah to find out how business
pEdbcesses are currently running and what data trends are needed in these business processes.
laterview
Researchers conducted interviews with the owner of the CV. Sumber Tirta Anugerah to get
ifformation about the buying and selling process at the company.
4. Literatur Review

Fﬁsearchers conduct literature studies from various sources such as books, related journals, and

oyg‘ners to dig up more information related to research.

S =

w
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C. R@search Methodology
The datd3yarehouse dimensional modeling uses the nine-step design methodology by Ralph Kimbal[14].
Here areghe 9 steps of dimensional modeling:
1. Dgfine Business
Process Defining the process means selecting the main subject of the business process.
2. Gfain Declaration
Iﬁtermines what a fact table will represent. The dimension table grain is defined from the dimension
table grain.
3. Identifying Dimensions
tify and relate each dimension table that is formed with the fact table that is determined later.

nery wisw
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Identifying the Facts

his step determine what information is used in the fact table.
Storing Initial Calculations or Calculations in a Fact Table
The calculation process is carried out on the fact table.

evisit the Dimension Table

Add detailed information to the dimension table if the attributes are still difficult to understand.
Selecting the Database Duration Time Range
Select the storage time range used.
Tmacing Changes from Dimensions Slowly
Leok for rewritten dimension attribute type changes.
Deciding Query Priority and Query Type
TES stage is centered on architectural design or physical design.

SULEAND DISCUSSION

w

A. Bimensional Modelling Design
gThe dlmg\_hsmnal modeling design in this study follows the 9 steps of the nine-step design method by Ralph
Kimballagnamely:
1.

:Jaquuns ueyngaAusw uep ueywnjuesusw edue) 1ul sin} eAJe>| y

S

w

ﬁect and Define Business Process
lecting a business process is the earliest stage. The business processes selected in this study can
bgseen in table 1 below:

Table 1. Select and Define Business Process
Business Proces Description
Paint Product Sales Report on product sales data recap that has
been collected from all branches into
Microsoft Excel with .xls existence

Table 1 shows the sales business process at CV Sumber Tirta Anugerah, sales data is used to assist
in data processing so that it can be applied as a reference in analyzing and making decisions.
Grain Declaration

In the business process that has been determined, the selected grain can be seen as follows:

Table 2. Grain Declaration

Grain Description
Paint product sales | Displays sales information of paint
w information products by branch, sales, product, and
*'" time in sales transactions

Ie 2 shows the selected grain, namely data on sales of paint products, because the information
wawant to know is the number of sales of paint products.
Id&ntifying Dimensions
sed on the results of grain identification in the previous stage, the dimensional data to be used are
asfollows:

a Table 3. Identifying Dimensions

c Dimension Table Field

E. dimension_product SK, code_product

('<D dimension_branch SK, code_branch

;; dimension_seller SK, code_sales

b dimension_time SK, year, month, quarter, day

T*&ble 3 displays the dimension table used in processing data based on each field in the data

warehouse.

Identifying the Facts
Based on the dimensions that have been identified, the fact table that will be created is as follows:

Table 4. Identifying the Fact

Fact Table Field
fact_sales sk_product
sk_branch
sk_seller
sk_time
purchase_amount
total_sale

nery wisey jrreAg uej|
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T8Dle 4 displays a fact table for which data processing will be made based on the results of the
dinension table identification.
S‘;g_)ring Initial Calculations or Calculations in a Fact Table

Table 5. Storing Initial Calculations In Fact Table
Preliminary Calculation Table Field

price code_product
product name
price
Table 5 shows the initial calculation table that is stored for use in fact table calculations to calculate
total sales in a fact table.
Revisit the Dimension Table
At-this stage, review the dimension tables that have been identified to add attributes that are still
uficlear or difficult to understand.
Sefecting the Database Duration Time Range
Tﬁe duration of database that the researcher uses in the sales data warehouse is data for the last 3
ygears from January 2019 to December 2021.
T¥acing Changes from Dimensions Slowly
Aftthis stage, observations are made in the dimension table whether there is a change in dimensional
alfyibutes which results in attribute data being written over and over again, attribute data changing,
apd giving rise to alternative attributes.
Deciding Query Priority and Query Type
At this stage, it is only centered on the architecture or physical design of the data warehouse where
the sales transaction data query will be prioritized to run a query that produces a sales chart output.

w ejdio

Data Warehouse Design

tar Schema or star schema is the schema used in the design of this research data warehouse. Sales
ransaction data warehouse schematic CV. Sumber Tirta Anugerah is shown in Figure 2:

STAR SCHEMA

dimension_time

PK sk_time

dimension_seller day
pKI sk_seller quarter
month
year

code_seller
name:_seller

fact_sales

sk_time
sk_product
sk_branch
sk_seller
purchase_amount
total_sales

dimension_branch

dimension_product PK sk_branch

PK| sk_product

code_product
name_product

code_city
name_city
code_region
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code_category
name_category

name_region
code_branch
name_branch

Figure 2. Star Schema Data Warehouse Sales transaction

0 AJISIdATU) dTWER[S] 3)e)§

Figure 2:;}10ws the star schema or star schema in the data warehouse design that has 4 dimension tables,
namely sales_dimension, time_dimension, product_dimension, and branch_dimension. And has 1 fact
table, namely sales fact which contains the surrogate key (SK) of each dimension, and has 2 initial
calculatign tables of fact tables, namely total_belief and total_jual.

9]
L (Extract, Transform, Load)

ETL (Extract, Transform, Load) is the process of combining data from several sources to become one new
data sourte. After obtaining the results of dimensional modeling, the modeling will be used as a basis for
processi
into dimension tables and fact tables.

paint product sales data. Furthermore, the sales data is extracted so that it can be transformed
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_\Tp:e pro%ct and category data process is transformed into the product_dimension table shown in Figure 3:
= Q0
o =
= zls
2]
g £ol QO L_l\u
S5 B =~ ) _ v
22 B Product Hﬁ%,{ ? J_L[—,?C.
3 = — ,,rfJ ) — == L
CDD é_ -9'_ ,,9 Stream lookup  SK Product  Select values Dimension Product
(8 = QO |;_|L
- Q 4l
8 p 3 Category
o :",- = Figure 3. Transformation Process into Product Dimension
D 5 -
«Q
E'F“éure 3shows the process of product data and category data being extracted using Pentaho Software, then
gt@_ data fs;combined, and after that it is selected and what data will be used in the product_dimension table.
gTBe saleSdata process is transformed into the sales_dimension table shown in Figure 4:
gé (=]
c wn B =
s = B o] e
= Q | | A =]
x
3 >1) Seller 5K Seller Selert values Dimension Seller
S &
= g Figure 4. Transformation Process into Sales Dimension
=

SFigure 4 shows the process of extracting sales data using Pentaho Software, then the data is selected and
aany data will be taken to be entered into the sales dimension table.
-3 The process of branch data, regional data, and city data is transformed into the branch_dimension table

gshown in Figure 5:

@

3

: Eg Ei

g, Region n\ City

% \\\ \

8 : . = u =
2 {7 — & —{a
% Branch Stream lookup Stream lookup 2 SK Branch Selectvaluss  Dimension Branch
g w Figure 5. Process of Transformation into Dimension_Branch

=] -+

<

& Figure 5shows the process of extracting branch data, regional data, and city data using Pentaho Software,
;then the:aata is combined, after that it is selected and what data will be entered into the branch dimension
Dtable. £

o The progéss of data time of year, month, quarter, and day is transformed into a time_dimensional table
5 shown ircFigure 6:

E AR BN Wy NN I I

1 Year Add Days Calculator Queter Stream lookup

Days SKTime Selectvalues Dimension Time

Cé'J Figure 6. The Process of Transformation into the Time Dimension

=
Figure 658hows the process of generating time data for the time_dimension in Pentaho Software, then the
time_dafd is selected and any data will be taken to be entered into the time dimension.

Sales trBfisaction data processing, branch dimensions, sales dimensions, product dimensions, time
dimensighs are transformed into sales facts shown in Figure 7:
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o}
=N

-~ I =) » ﬁ - ﬁ T
o 2 b - a = a > hlle L= al .. ==
Q__). ) Sales Transaction Streamiookup Stream lpokup 2 Stream lpokup 3 Streamfokupd Stream lpokup 5 Total Select alues
s S I
5 8
3 = M
= =

$a 1? B 1? £ £
Q £ u M § — ; ’
cC = ) Fact Sales
_g'. Q Dlmen5|on Branch Dlmensu:m Seller Dlmensmn Product Dlmensu:m Time Price

=
@ = = Figure 7. Dimension Transformation Process into Sales_Fact
S —

Q F&ure 7;§hows the process of sales transaction data combined (lookup) with each dimension to retrieve the
'Sk or surrogate key from each dimension used in the sales fact_table.

eu

,,Tge timgoading process transforms sales transaction data, branch dimensions, sales dimensions, product
?:’dgnenmg/; and time dimensions into the sales fact_table which is shown in Figure 8:

2]

- = Execute a transformation - fact_sales : 4048ms

2 x

i () Figure 8. Display Time Loading Transformation

Q

< Figure SROWS loading time information on the transformation of sales transaction data, branch dimensions,
=sales diffensions, and product dimensions to the sales fact table in the data warehouse which has taken
»4725ms.
5
zD. Implementation
-3 After the data warehouse design on CV. Sumber Tirta Anugerah has been successfully established, then the
© next process is to analyze the results using the Tableau software with OLAP (Online Analytical Processing).
gThe following are the results of the implementation of the data warehouse design which are visualized in
o the form of graphs and information in the form of a dashboard using Tableau software.
1. Graph of Total Product Sales in 2019 to 2021

Sales data information visualized into a line chart can be seen in Figure 9 which shows a decrease
in total sales figures on CV. Sumber Tirta Anugerah for the last 3 years.

e

:Jaquuns ueyjngaAusw uep ueywnjue

E' Figure 9. Graph Display of Total Sales Year 2019 to 2021

[

ure 9 shows a graph of total sales from January 2019 to December 2021, from the graph it can
be.seen that the sales trend for the last 3 years has decreased significantly. A significant decline in
the sales trend began in February 2020 until September 2021. The highest total sales were in January
2820 with total sales of 38428 transactions and the lowest sales in March and June 2021 of 60
tradsactions.
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2. Sales Comparison Chart for Each Branch in 2019 to 2021
es data information that is visualized into a bar chart can be seen in Figure 10 which shows the
declining sales trend of each branch on the CV. Sumber Tirta Anugerah for the last 3 years.

Branch Sales Chart 2019

Figure 10. Branch Sales Graph Display 2019 to 2021

Figure 10 shows a graph of branch sales in 2019 to 2021, from the graph it can be seen that branch
sales have decreased. The highest branch sales figure was in 2019 and from 2020 to 2021 there was
a significant decline. In 2019 branch-002 experienced the highest sales figure of 1147 transactions.
In 2020 the highest sales figure was at branch-055 with 383 transactions. And in 2021 the highest
sales figure was only 96 transactions at branch-041.

3. Sales Comparison Chart for Each Sales in 2019 to 2021
Sales data information that is visualized in the form of a bar chart can be seen in Figure 11 which
shows the decreasing trend of sales figures for each sales on the CV. Sumber Tirta Anugerah for the
last 3 years.

Seller Sales Chart 2019-2021

Yearof Tgl Kode Sales
50K 48835

40K 3g71g 37513 - 25580

20k 28.281
22.510

20K 16615 15701
11.937

2
o
Jumlah Pembelian
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2932 4387 3530

1927 1116
oK . I - e [+ I

25683
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10K 720 . 7772 9.043
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S 62 . i .
oK . - — | e R - —
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Jumlah Pembelian
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Figure 11. Seller Sales Chart Display Year 2019 to 2021
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Figure 11 shows a graph of total sales persales in 2019 to 2021, it can be seen from the graph that
the’sales figures for each sales per year have decreased. The lowest decline in sales sales will occur
in2021.

()

Cf'gmparison Chart of Sales of Each Product in 2019 to 2021

Sales data information that is visualized in the form of a bar chart can be seen in Figure 12 which
sﬁgws a declining trend in sales figures for each product in the CV. Sumber Tirta Anugerah for the
last 3 years.

3

CONT(tr_peniustant920.

Figure 12. Graphic Display of Product Sales Year 2019 to 2021

Figure 12 shows a graph of sales per product in 2019 to 2021, from the graph it can be seen that the
total number of sales for each product has decreased every year. The highest per product sales figure
in 2019 and the lowest per product sales figures in 2021.

Information in the form of a Dashboard

igure 13 below shows an informative page or dashboard that contains a combination of several
graphs, namely a total sales graph, a branch sales graph, a sales sales graph, and a per product sales
g"m?ph for the last 3 years in 2019 to 2021.

ol

Dashboard Layout €
Total Sales Chart 2019-2021 W0
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Figure 13. Information Display in Dashboard Form
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gTﬁs sale§ transaction data warehouse has been successfully designed using the nine step design method
o amy usir%a star scheme which results in a transformation response time of 4048 MS. The design of this
ad ouse can be visualized using Tableau software with OLAP technology so that the design of this
adaaa warehouse can be used to analyze sales data which can be seen from the fact table which contains

%vulous'ﬁmensmns (time, product, branch, and seller). The results of the data warehouse design are useful
‘gfcﬁ analyzing sales data, seeing sales trends, so that they can help companies find data and analyze sales

©dga to cgtermine sales strategies for the following year.
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