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Abstract
Keywords: Increasing business needs affect business competition in many companies that
Analysis; utilize information technology. The competition aims to gain advantages that
Information; utilize information technology in facilitating business processes. One of the
Online; conveniences offered is the use of information technology to support decision
OLAP; making in carrying out existing business processes in middle-to-upper scale
Technology; companies that have large amounts of data. Online Analysis Processing

(OLAP) is an approach method to present answers to the demand for a
dimensional analysis process quickly, namely the design of applications and
technologies that can collect, store, manipulate multidimensional data for
analyst purposes. Information delivery generated from Online Analysis
Processing (OLAP) can help executive information systems in generating sales
reports because it has a response time of 0.0038769999519 seconds.

1.INTRODUCING

Increasing business needs affect business competition in many companies that utilize information
technology. The competition aims to gain advantages that utilize information technology in facilitating
business processes[1], [2]. One of the conveniences offered is the use of information technology to
support decision making in carrying out existing business processes in middle-to-upper scale
companies that have large amounts of data. The success factor of a company is its ability to analyze the
market well. The behavior of consumers can be able to be captured well by the company in this case, of
course, managerial parties to be evaluated, analyzed so as to produce a strategic policy. Evaluation,
planning, and decision-making activities will be carried out better if an organization or company has
completed, fast, precise, and accurate information.

Sales transaction data in the sales division related to goods sales data is so large and numerous that
it requires large storage media and it is difficult to process these data for making reports used by
management for decision making. Processing sales data to produce reports takes a long time because it
is still processed with the help of Microsoft Excel applications. The amount of transactional sales data
stored cannot be used as a basis for analysis before further data processing is carried out to be used as
a basis by the top-level management in making a decision.

Online Analysis Processing (OLAP) is an approach method to present answers to the demand for a
dimensional analysis process quickly, namely the design of applications and technologies that can
collect, store, manipulate multidimensional data for analyst purposes[3]-[5]. OLAP is part of a more
global category of business thinking, which also encapsulates the relationship between reporting and
data mining. An OLAP database has its own schema structure and is usually a data warehouse. Data
warehouse is a collection of data from various sources that are stored in a data warehouse (repository)
in a large capacity and used for the decision-making process. However, it is possible that OLAP takes
from this operational database with the record that this database already has an OLAP friendly design
structure.

The use of data warehouse is expected to be able to assist the marketing division, sales division, and
finance division in managing sales transaction data so that the decision-making process can be carried
out quickly and precisely by the executive information system. Using OLAP can make it easier for
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stakeholders to make decisions based on existing transactional data because OLAP will display data
from various sides or multidimensional[3], [6], [7].

2.RESEARCH METHOD

The concept framework in this study, we first study current conditions, problem formulation, data
collection, technology analysis, design, prototype, testing, and prototype results[8]-[10]. The conceptual
framework of this research can be seen at Figure 1.

Extraction

Tranformation

Loading

Figure 1. Research of Stage

ETL is a collection of processes for preparing data from operational sources to data. This process consists
of extraction, transformation, loading, and several processes that are carried out before being published
in the data warehouse. The ETL process is the phase of processing data from incoming data sources in
a data warehouse. The purpose of ETL is to collect, filter, process and combine relevant data from
various sources for storage in a data warehouse. ETL can also be used to integrate data. With a pre-
existing system. The result of the ETL process is the production of data that meets data warehouse
criteria such as historical, integrated, summarized, static data and has a structure designed for the
purposes of the analysis process.

3.RESULTS AND DISCUSSION

Extraction

The sales database on CV AL is in the form of an excel file. Data used for staging data and data
warehouse will use MySql. The reason for using this database platform was chosen with consideration
because the development and license currently owned is opensource. Users who can access the data
warehouse system are users who are connected to the web server. Operational data stored in the
database can be provided in the form of tables based on research needs on sales data on the basis of
company confidentiality.

Data extraction from sales operational database in MySql. With different platforms, changes to the
data structure side are needed. The stages of the extract are carried out from the data source used
through the process of selecting data which is then stored on the database. Database placement is placed
on the same database storage, machine and platform as the data warehouse so that the ETL process can
be done faster and does not interfere with operational processes. This extraction process takes the
necessary sources in the form of data on goods, customers, drivers, districts, provinces, and sales to then
create a database for sales warehouse data.

The data cleansing stage is carried out on the data because this study uses a data source that does
not have a uniform data format used. The data was cleansed and organized consistently according to
the needs in this study.

Transformation

The transformation stage in principle changes the form of data from data that has been extracted
into a form that suits user needs. This process is carried out after the existing data has passed the
extraction and cleaning process. The transformation process carried out is divided by level, namely
record level and field level. In this process, the process of selection, merging and aggregation is carried
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out to obtain summary data in accordance with the dimensions to be created. The transformation
process takes time in creating procedures in SQL. In the sales table, the transformation process is carried
out to take tables and de-normalize starting from customers, goods, drivers, districts, provinces and
sales.

In this transformation stage, the function process and field level are carried out, namely:

a. Map input data from the original data schema to the data warehouse schema, namely in the
form of goods data to be transformed in dim_barang, customer data to be transformed in
dim_pelanggan, driver data to be transformed in dim_sopir, district data to be transformed
in dim_kabupaten, provincial data to be transformed in dim_provinsi, and sales data to be
transformed in fact_penjualan.

b. Converting data types or data formats, namely the type that is converted to data types with
date, int, decimal types. Because in the previous data all data type formats are the same from
one another.

c. Cleaning and disposal of duplication and data errors, namely cleaning data that has the
potential to cause redundancies during the loading process. This data cleaning process is
checked against the value that will be the primary key in the dimension and fact table in the
data warehouse.

d. Calculation of derivative values or first, namely carrying out the process of adding
calculations to the total price and total pay in the transaction data.

e. Data merge is combining transaction data that occurs within 1 year.

Loading

Loading is moving OLTP data in a data warehouse. There are two data loading that we do in the
data warehouse. First is the initial load, this process is done when we have finished designing and
building the data warehouse. The data we enter will certainly be very large and take a relatively longer
time. In the initial load process, enter data in the dimension table, namely dim_barang, dim_pelanggan,
dim_sopir, dim_provinsi, dim_kabupaten, and fact_penjualan for processes that occur for a period of 1
year. Incremental loading, performed when the datawarehouse has been operated. We do data
extraction, transformation, and loading of the data. For the initial load, it is done only once, but for
incremental load we can schedule according to needs, it can be every day, month, quarter or year
according to the needs of the transaction process that occurs in the company.

Star Schema

The star schema created from this prototype uses a data store dimension consisting of 5 (five)
dimensions, namely dimbarang, dimcustomer, dimdriver, dimkabupaten, and dimprovincial. This star
schema has 1 (one) fact, namely factsales. The design of the data warehouse star schema can be seen in
figure 2 below.

DimProvinsi

KodeProvinsi
NamaProvinsi

FactPenjualan

DimPelanggan

DimKabupaten NomorFaktur

KodeKabupaten Tanggal
NamaKabupaten KodeSopir
KodeKabupaten
KodeProvinsi
KodePelanggan
KodeBarang
Jumiah
TotalHarga
BiayaAntar
TotalBayar

KodePelanggan
NamaPelanggan
AlamatPelanggan

DimSopir ]

KodeBarang
NamaBarang
HargaBarang

KodeSopir
NamaSopir

Figure 2. Star Schema

a. Dimbarang Has an attribute of the item code which becomes the primary key, itemname,
and price.

b. Dimdriver Has an attribute of the driver code that becomes the primary key, and the driver's
name.
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c. Dimcustomer Has a customer code attribute that becomes the primary key, customer name,
and customer's address.

d. Dimkabupaten Has an attribute of the district code which is the primary key, and the name
of the regency.

e. Dimprovincial: Has an attributte, the provincial code, which is the primary key, and the
name of the province.

f. Factsales Has attributes invoice number, date, item code, driver code, customer code, district
code, provincial code, amount, total payment, delivery cost, and total price.

OLAP Monthly Goods Sales Report
The first step at this stage displays the reports generated by the data warehouse. Here is what the
monthly item sales report looks like.

HOME BARANG PROVINSI KABUPATEN SOPIR PELANGGAN TRANSAKSI GRAFIK L. BULAN L. TAHUN

H-0001 19 1343750
H-0002 13 1056250

H-0003 3 2031250

H-0004 20 1375000
H-0003 3 343730
H-0008 5 343750
H-0007 28 1923000
H-0008 24 1650000

Figure 3. Display of Monthly Item Sales Report

The next step in the monthly item sales report is to design the hypercubes report that has been described
and efficiency will be carried out in each hypercubes, where the dimension table will be reduced and
unified into a fact table with the aim of improving query performance where reducing the number of
tables in the process of joining in the query will improve query performance.

Kode
Barang

Laporan
Penjualan
Perbulan

Nama Harga
Barang Barang

Figure 4. Hypercube of Monthly Item Sales Report

From the picture above, the hypercube design consists of date fields, item code, item name, item price,
number of sales, and total for monthly item sales reports. Based on the design of hypercubes reports on
monthly sales of goods, 1 fact table and 1dimension table will be formed. From the fact table
fact_penjualan only take the item code, quantity, and total price fields. While the dimension table only
takes the fields of the name of the goods and the price of goods, therefore 1 fact table and 1dimension
table will be formed. Facts and dimension tables can be seen in the following figure.

Dim Barang Fact Transaksi
Kode Barang 1 1.+ Tanggal
Nama barang ~{ Kode Barang
Harga Barnag Jumlah Jual
Total Harga

Figure 5. Table Design of Monthly Item Sales Report

Galih Budianto: *Corresponding Author
Copyright © 2022, Galih Budianto.

10


https://doi.org/10.58602/jima-ilkom.v1i1.2

JURNAL ILMIAH INFORMATIKA DAN ILMU KOMPUTER (JIMA-ILKOM)
Volume 1, Nomor 1, Maret 2022, Page 7-13
DOI: https://doi.org/10.58602/jima-ilkom.v1i1.2

OLAP Report on Sales of Goods by Region
The first step at this stage displays the reports generated by the data warehouse. Here's what the

item sales report looks like by region.
HOME BARANG PROVINSI KABUPATEN SOPIR PELANGGAN TRANSAKSI GRAFIK L.BULAN L.TAHUN

H-0001 19 1543730

H-0002 13 1056250

H-0003 25 2031250

H-0004 20 1373000
H-0005 5 343730
H-0006 3 343730
H-0007 28 1925000
H-0008 24 1430000

Figure 6. Display of Sales Report View by Region

The next step in the report on sales of goods by region is to design hypercubes reports that have been
described and efficiency will be carried out in each hypercubes, where the dimension table will be
reduced and unified in a fact table with the aim of improving query performance where reducing the
number of tables in the process of joining in the query will improve query performance.

Kode
Barang

Tanggal

Kode Nama
Kabupaten Kabupaten

Laporan
Penjualan
Wilayah

Harga
Barang

Figure 7. Hypercube of Sales Report by Region

Based on the design of hypercubes sales reports by region, 1 fact table and 2dimension tables will be
formed. From the fact table fact_penjualan only take the item code, quantity, and total price fields. While
from the item dimension table only take the fields of the name of the goods and the price of the goods.
The district dimension table takes the district code field, and the name of the district, therefore it will
form 1 fact table and 2 dimension tables. Facts and dimensiontables can be seen in the following figure.

Dim Barang Fact Transaksi
Dim Kabupaten
Kode Barang g 1.» 1
N b 1 1..* | Kode Barang . Kode Kabupaten
g Kode Kabupaten Nama Kabupaten
HHgE Bamag Jumlah Jual
Total Harga

Figure 8. Table Design of Sales Report by Region

Testing the Response Time of OLAP Prototype Results

This stage is tested on the prototype that has been made, with the purpose of this test is to test the
response time of the hypothesis that has been made in the previous chapter to see whether the results
of prototype testing can solve the problem. The results of this test by looking at how long it takes to
display sales reports on CV AL so as to help the executive information system in producing sales
reports. The following is a prototype display in displaying the goods sales report.
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HOME BARANG FPROVINSI KABUPATEN SOPIR PELANGGAN TRANSAKSI GRAFIK LAPORAN

TL-001 14 997500
TL-002 12 510000
TL-003 3 977500
TL-004 18 765000
TL-005 12 579600

TL-006 & 386400

Bulan Adalah : 1 Tahun Adalah : 2010

Time Response Adalah : 0.0038769939319

Figure 9. Goods Sales Report Response Time Test Results

Based on the picture above, it can be seen that the response time to display the report on the sales data
report on the prototype of OLAP Development Sales Data on CV AL has a response time of
0.0038769999519 seconds. The test results show that the hypothesis of this research is correct, namely
that with the development of OLAP, it will make it easier for executive information systems to produce
sales data reports faster with a response time of less than 10 seconds to display goods sales reports.
This stage is carried out testing the prototype that has been made, with the purpose of this test is to
test hypothetical items that have been made in the previous chapter to see whether the results of
prototype testing can solve the problem of response time in displaying sales graphs. The results of this
test by looking at how long it takes to display a graph of sales of goods on the CV AL so as to help the
executive information system in decision making. The following is a prototype display in displaying a
graph of sales of goods.

HOME BARANG PROVINSI KABUPATEN SOPIR PELANGGAN TRANSAKSI GRAFIK LAPORAN

5

Nama Barang

H-0001 I H-0002 H-0003 H-0004 [ H-0005 W H-0006 H-0007 [ H-0008 [ H-0009 H-0010 H-0011
M H-0012 H-0013 H-0014 M H-0015 [ H-0016 H-0017 M H-0018 M H-0019 H-0020 H-0021 I H-0022
H-0023 H-0024 [ H-0025 [ H-0026 H-0027 W H-0028 [ H-0029 H-0030 H-0031 [ H-0032 H-0033
H-0034 W H-0035 M H-0036 H-0037 [ H-0038 M H-0039 H-0040 H-0042 I H-0043 H-0044
H-0046 W H-0047 I H-0048 H-0049 M H-0050 I H-0051 H-0052 H-0053 I HA-001 HA-002 HA-003
W HA-004 [ HA-005 HA-006 [ HA-007 [ HA-008 1-001 1002 [ P-001 P-002 T-001 M TL-002
[ TL-003 TL-004 WTL-005 [ TL-006

Time Response Adalah : 0.000996399908239

Figure 10. Goods Sales Report Response Time Test Results

Based on the picture above, it can be seen that the response time to display the item sales data report on
the prototype of OLAP Development Sales Data on CV AL has a response time of 0.0009969999908239
seconds. The test results show that the hypothesis of this research is correct, namely that with the
development of the OLAP prototype, it will make it easier for the executive information system to
produce sales data graphs faster with a response time of less than 10 seconds to display sales graphs for
decision making based on graph-shaped reports generated from faster prototypes.

4.CONCLUSION

The implementation of this prototype has hardware and software needs that are in accordance with
those in non-functional needs, and for the response time of this prototype requires a different time for
each query execution in displaying graphs and generating sales reports on CV AL. But the response
time of each query executed is no more than 10 seconds to produce graphs and reports on sales of good.
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The use of this prototype helps the executive information system in producing sales reports because it
has a response time of 0.0038769999519 seconds. So that it can help generate sales data reports faster.
The use of prototypes in displaying sales charts of executive information systems in decision making
because the process of displaying graphs does not take long, only less than 10 seconds to produce sales
graphs of goods. For data warehouse development, you can then add purchase data, and inventory data
on CV AL to help companies in processing more complex sales data.
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