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Abstract 

Motorcycle sales have increased significantly, motorcycle manufacturers are competing to produce the latest models which 
are then sold to consumers. As a result, motorcycle dealers are overwhelmed with more and more data, not knowing what to 
do with it. Motorcycle dealers also have difficulty calculating the total sales of motorcycles. We try to provide solutions to 
deal with data overflow. We propose designing a star schema as the basis for creating a data warehouse. To create a star 
schema, we propose a four-step sequence in creating an effective star schema, starting from requirements analysis and 

reporting, understanding business processes, connecting and matching business processes with suitable entities and 
determining the dimensions of the business processes. We get a star schema with 1 fact table, motorcycle_sales and 11 of 
dimension tables, such as brand, color, customer, customer_contract, distributor, district, motorcycle, repair_workshop, 
sell_location, type and time. The star schema is an optimized model that provides the best performance in presenting more 
complex information. 
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1. Introduction 

The increase in motorcycles in Indonesia every year is 

very significant, so motorcycle dealers compete in 

selling their products. Each motorcycle dealer provides 

advantages for each product offered to consumers, 

thereby increasing market competition in motorcycle 

sales [1]. Motorcycles are a necessity in increasing 

economic development, one of which is in agriculture 

which is used as a practical transportation [2]. 

Motorcycle sales have great potential in increasing 

competition in the production of various motorcycle 

variants that can attract consumer interest [3]. 

Motorcycle sales in Indonesia have increased in the last 

ten years. In 2010, motorcycle sales reached 61 million 

units, increased to 92 million in 2014, then increased by 

52% in the last five years [4]. 

High sales of motorcycles, creates a large and abundant 

volume of data, while data should not be discarded or 

deleted, because it will be needed for decision making. 

For motorcycle dealers who have been operating for 

more than ten years, this will be a big problem, because 

data has accumulated and is abundant. So it is 

necessary to find a solution to handle the abundant data 

so that the data can be used for decision making. One 

of the decisions that can be made from this abundant 

data is to be able to see an increase in total sales every 

day, week, month and even year. 

To optimize the total sales of motorcycles, one solution 

that can be done is to collect historical data on 

motorcycle sales. The historical data that has been 

collected will become big data. Big data is a new 

paradigm that has resulted in a change in performing 

data analysis using well-known schemas used to extract 

hidden patterns [5]. Big data analytics is the process of 

using analytical algorithms to uncover hidden patterns 

or unknown correlations [6]. Big Data refers to a 

complex problem and it is important to extract or 

retrieve information because the analysis process 

requires large computing power [7]. 

One technique in processing big data is a data 

warehouse. Data warehouse is a relational database to 

perform the query process to assist the analysis and 

reporting process. Using a data warehouse is more 

efficient than ordinary queries because it can process 

data into information which is then made into a report 

without requiring a lot of time [8]. Data warehouse 

processes have helped organizations provide a 

foundation for high-value information investments [9]. 
Data warehouse is used for data analysis such as 

identifying future trends or discovering new knowledge 

[10] and has been applied in the organization and 

processing of data and provides support to decision 

makers [11]. Data warehouse is a repository of various 

data sources organized under a unified schema that is 

useful for guiding decision making [12]. 

To build a data warehouse, an OLAP (On-Line 

Analytical Processing) approach is needed. OLAP can 

provide information access quickly and precisely 

because it can provide real-time access. OLAP displays 

data based on the time dimension and several other 

related dimension tables [13] that facilitates the 

consultation and aggregation of a given data set [14]. 

OLAP generates queries by traversing the data 

warehouse [15]. OLAP is a smart interface to avoid 

writing wrong SQL queries so that it can return data 
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properly [16]. OLAP consists of facts, dimensions, 

measures and dimensional hierarchies, which are used 

to represent schema [17]. 

OLAP works with multiple dimensions, so we need a 

scheme to design the OLAP. The schema used is a star 

schema. Designing a star schema takes a long time 
because it includes several tasks such as denormalizing, 

defining dimension tables and defining fact tables [18]. 

In designing a star schema, there are several steps and 

analysis of business needs to turn it into a dimension 

table [19]. 

In this paper, we focus on designing a star scheme for 

optimization of total motorcycle sales. We use data 

from one of the motorcycle dealers in Padang. The data 

we use is historical data on motorcycle sales for the last 

ten years. The data warehousing process goes through 

three steps, known as extraction, transformation and 

loading (ETL) [20]. The data we get, we do the ETL 
process first. We extract data from several data sources, 

we transform data to get the same data format and we 

load data into the data warehouse. 

2. Research Method 

Star schema is a model that manages data in a multi- 

dimensional form. The multidimensional model will 

form data based on the characteristics of the data so 

that it will produce data groups (consisting of more 

specific dimensions and facts). To produce a star 
schema, dimensions and facts can be generated by 

analyzing the tables contained in the relational database 

can be seen in Figure 1. 
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Figure 1. Relational Database of Motorcycles 

Figure 1 illustrates a relational database consisting of 6 

entities. Motorcycles has Distributor, Selling Location, 
Repair Workshop and Sell Transaction. Sell 

Transactions have customers. Based on the relational 

model in Figure 1, we propose a sequence of processes 

that can be carried out for the process of transforming 
the relational model into a star schema. The sequence 

of processes that we propose can be seen in Figure 2. 
 

 

 

 
 

Figure 1. The Sequences of Processes that We Propose 
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From Figure 2, there are 4 process sequences that we 

propose. 

 

3. Result and Discussion 

We propose a sequence of processes for creating a star 
schema with 4 stages to complete. These stages must be 
sequential from beginning to end until a star schema is 
formed. 

 
Step 1: Explore the needs of an analysis and reporting 

organization 

 

Identification activities can be obtained through 
interviews with company owners or parties involved in 

decision-making. In addition, the identification process 

can also be done by analyzing and understanding the 

company's relational database. 

 
For the case motorcycle sales, there are several needs 

analyses and reports that are written into the needs 
analysis and reporting form can be seen in Table 1. 

 
Table 1. The Needs Analysis and Reporting 

From Figure 3, there are 4 sequences of business 

processes. Here are the steps: 

 

a. Selection of Motorcycle Units from distributors. 

Since the company sells used motorcycle units, the 

company needs to make a selection of motorcycle 

units contained in the distributor. This process has 
an important role in achieving company profits, 

where the selected motorcycle unit is a unit in very 

good condition, or if it has damaged it can be 

repaired at a low cost. 

 

b. Purchase of Motorcycle Units from Distributor. 

After selecting the motorcycle unit, the next step of 

this business process lies in purchasing the unit 

from the distributor. Since the units are purchased 

collectively, the company implements a policy to 

make payments a few days after the motorcycle 

units are at the dealer 

 

c. Motorcycle unit inspection and repair. In this 

process, the dealer will make repairs to the 

motorcycle units that need to be repaired. This 

       process will determine where the advantages or 
disadvantages of the company where repair costs 

will be considered. The large repair costs will cause 

the difference in profits obtained from the selling 

price of the vehicle to customer. 

 
d. Sales of Motorcycle Units to customers. Sales of 

motorcycle units to customers, which in this process 

will be made by purchasing in cash or credit. For 

purchases on credit, a contract agreement will be 

made between the buyer and the dealer partner. 

 

Step 3: Link and match data sources  from business 

processes 
 

 

 

 
Step 2: Further understanding business process 

 

This stage is carried out to ensure the suitability of the 

results of the demand prediction with the process 

business going on in the company. By understanding 

the business processes (transactions) that occur, a star 

schema designer can get some requirements that may 

not have been documented in the first process. The 

business process can be seen in Figure 3. 
 

 
Figure 3. The Business Process 

This process is related to the adjustment of business 

processes that have been identified with the entities 

contained in the ERD diagram can be seen in Table 2. 

 
Table 2. The Business Process Related with Suitable Entity 

 

   Business Process  Suitable Entity  

Selection of Motorcycle 

Units from distributors 

Motorcycle, Distributor 

Purchase of Motorcycle 

Units from Distributor 

Motorcycle, Distributor 

Motorcycle unit 

inspection and repair 

Motorcycle, Repair Workshop 

Sales of Motorcycle 
   Units to customers  

Motorcycle, Customer, Sell 

Transaction, Selling Location  

 

 
Step 4: Determine the dimensions of the business 

process 

 
After understanding the business process more deeply 

and knowing the data related to the process, the next 
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   Type of Need  Analysis  Reporting  

Increase in total 

sales of 

motorcycles 

Motorcycle 

Sales Data 

The sum of the total sales of 

motorcycles based on a certain 

time, selling location, customer, 

distributors and vehicle 

The average of 

motorcycles sales 

Motorcycle 

Sales Data 

The average of the sales of 

motorcycles based on a certain 

time, and collaboration with 

location, customer, distributors 

and vehicle 

Number of 

motorcycles 

repaired by the 

dealer's own 

workshop 

Motorcycle 

Sales Data, 

Vehicle and 

Repair 

Workshop 

The sum of motorcycle repaired 

by dealer’s own workshop on a 

certain time 

Number of 

motorcycles that 

supplied by 
   distributor  

Motorcycle 

Sales Data, 

Vehicle and 
Distributor  

The sum of motorcycle that 

supplied by distributor on a 

certain time. 
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step is to start conceptualizing the dimensions of the 

business process. The star schema consists of several 

dimensions and consists of at least one fact. 

Dimensions are obtained from relational database entity 

extraction while facts are obtained from business 

process analysis processes can be seen in Table 3. 

Table 3. The Candidate Dimension based on Business Process 
 

     Candidate Dimension     

Business Process 
Motorcycle Brand Type Color Customer District Distributor 

Repair 
Workshop 

Sell 
Location 

Customer 
Contract 

Time 

Selection of Motorcycle 

Units from distributors 
√ √ √ √ 

  
√ 

    

Purchase of Motorcycle 

Units from Distributor 
√ √ √ √ 

      
√ 

Motorcycle unit 

inspection and repair 
√ √ √ √ 

  
√ √ 

   

Sales of Motorcycle 
   Units to customers  √ √ √ √ √ √ √ √ √ √ √ 

 

 
Based on the business processes that have been found 

previously, from the table the dimensions and facts that 

have the opportunity to determine the total sales of 

motorcycles are obtained. It can be seen in the table 

that the Sales of Motorcycle Units to customers 

 
business process determines the dimensions, while the 

facts are a set of dimension groups associated with the 

measure (calculated value) of total sales can be seen in 

Figure 4. 

 

 
 

Figure 4. The Star Schema 

The star schema forms a fact business process where 

there are measures and dimensions that act as attributes 

that describe the data contained in the facts. 

 

4. Conclusion 

Based on the star schema that we have designed we get 

several conclusions that the star schema is a 

transformation of the form of a business process into a 

schema that allows users to perform analysis based on 

mapping which is more intuitive than using the 

relational model. The star schema is an optimized 

model that provides the best performance in presenting 

more complex information. Star schema is a scheme 

that is applied in the construction of Data Marts and 
Data Warehouses that allows for drill down, drill up, 

slice and dicing operations which are useful in 

flexibility in extracting information. We hope for 

further research to develop this star schema into a data 

mart or data warehouse by using tools that can visualize 

the results of the data mart or data warehouse. 
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