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13th International Conference on Information & Communication Technology and System (ICTS) 2021

PREFACE

2021 13th International Conference on Information & Communication Technology and
Systems (ICTS) is a technical co-sponsored IEEE conference and organized by the
Department of Informatics, Institut Teknologi Sepuluh Nopember (ITS) Surabaya,
Indonesia. This international forum provides the opportunity for the community of
computer science, information and communication technology to discuss and exchange
information and knowledge in their areas of research interest.

There are eight areas of research interest in this conference. The first area includes
Computer Graphics and Game Technology. The second area covers Computer Network
and Security. The third area consists of Software Engineering, E-learning, and
Blockchain Technology. The fourth area is Image Processing. The fifth area is Pattern
Recognition, Machine Learning, and Intelligent Systems. The sixth area includes
Internet of Things, Robotics, and Communications. The seventh are Optimization and
Operations Research. The last area is about Natural Language Processing.

The submitted papers are reviewed by two reviewers and the acceptance rate of the
paper is 40.5%. Authors and reviewers come from Australia, Bangladesh, France, India,
Indonesia, Iraq, Japan, Malaysia, Nepal, Netherlands, Pakistan, Philippines, Rwanda,
Saudi Arabia, Sri Lanka, Taiwan, Thailand, United Arab Emirates, United States, and
Vietnam. We would like to express our gratitude to all of the speakers and to all of the
reviewers for their effort and support in this conference. In addition, our grateful
expressions for the keynote speakers: Prof. Yu Tsao, Prof. Ferdous Sohel, and Prof
Tohari Ahmad.

The credit for the success of the conference is to be shared with many colleagues and
parties. Institut Teknologi Sepuluh Nopember for all of the support. IEEE Indonesia
Section for the technical co-sponsorship. All of the scientific committee members who
present their valuable contribution to this conference.

Finally, our great gratitude and appreciation for all parties who participate and support
the ICTS 2021.

Organizing Committee of ICTS 2021
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Abstract—Enterprise Architecture Planning (EAP) has 
been widely used in various types of businesses. Such as 
government organizations, agriculture, the banking 
industry, and companies. This study focuses on creating 
an EAP for the "Pangkalan BBM Dedi" using the 
TOGAF ADM framework. Through this research, we 
succeeded in making the architectural design of the 
business. The current business processes and processes 
are identified when a system or application is 
implemented at the business architecture phase. At the 
data, the architecture stage resulted in three main 
activities with seven data entities. The application 
architecture resulted in recommendations for 
information systems that can accommodate business 
needs. The architectural technology stage consists of 
designing a hardware device and a network that can 
accommodate application architecture. Overall, there are 
two business processes whose function is maintained as 
before, four business processes that the system will 
replace, and one business process which can be added 
later. 

Keywords—Enterprise Architecture Planning (EAP), 
TOGAF ADM, Fuel Supplier 

I. INTRODUCTION 
The development of information technology 

continuously occurs and begins to spread to various aspects 
of life, in contrast to the conditions at the beginning of 
information technology, which was only used for military 
purposes. Many organizations carry out information system 
architectural design activities, such as Enterprise 
Architecture Planning (EAP), before application 
development activities. These areas such as government 
organizations [1][2], banking industry [3], cooperatives [4], 
hospitals [5], education [6]–[9], the agricultural sector [10], 
[11] and the company [12], [13]. When application 
development is carried out, there is no redundancy of data and 
integrity between business units. When data and reports 
rotate, it does not cause risks that impact business operations 
[14]. An application or information system's design and 
development activities must follow its business objectives. It 
aims to process data and information owned by the 
organization to achieve organizational goals [1].  

Enterprise Architecture Planning (EAP) is a 
management practice pursuing organizational resources, 
investing in information technology, and designing and 
building applications or information systems. Enterprise 
Architecture Planning (EAP) describes the organization's 
structure, components, properties, and relationships between 
each element [15]. Based on this, it is necessary to do 
Enterprise Architecture Planning (EAP) activities in every 
organization or company before developing an information 
system, including the "Pangkalan BBM Dedi."  This 
organization is a company whose primary business process 
distributes fuel (BBM) directly to the public. The 
organization, which was only established in early 2020 with 
4,000 transactions per month, has realized the critical role of 
information technology in improving and enhancing business 
performance. The business process, which consists of selling 
products, checking stock, and requesting product stock from 
suppliers, is still being carried out manually. Therefore it is 
necessary to design an architecture for information systems 
and applications to handle all business processes. 
 This study aims to do an Enterprise Architecture 
Planning at "Pangkalan BBM Dedi." EAP using the TOGAF 
ADM framework as a guide in carrying out architectural 
design. The use of the TOGAF ADM framework is flexible. 
It provides a systematic method and complete stages to 
design, build, implement and manage information systems or 
information technology in an organization or company [1]. 

II. LITERATURE REVIEW  
Enterprise Architecture (EA) is a method that uses a 

framework such as TOGAF ADM, COBIT, ITIL, ITSM, etc., 
to maximize business strategy, strategy in a company or 
organization [16], [17]. The existence of EA can provide an 
overview or blueprint of the current state of the company or 
organization and the organization's targets in the future so 
that there can be alignment between business strategy and IT 
strategy [18]. 

This study uses the TOGAF framework as a guide in 
designing EA. TOGAF ADM is a framework that can 
accommodate designing, implementing, and controlling 
every blueprint produced [19]. Figure 1 shows all the stages 
of the TOGAF ADM framework. These stages consist of; 
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Preliminary, Phase A (Architecture Vision), Phase B 
(Business Architecture), Phase C (Information System 
Architecture), Phase D (Technology Architecture), Phase E 
(Opportunities and Solutions), Phase F (Migration Planning), 
Phase G (Implementation Governance) and Phase H 
(Architecture Change Management). There are a total of nine 
steps in the TOGAF ADM framework [20]. 

There are three primary domains related to architecture: 
business architecture, information systems architecture, and 
technology architecture [16]. This study focuses on 
architectural design up to the opportunities and solution 
stages. The stages of TOGAF ADM that are carried out are 
as follows: 
Preliminary 
It is an initiation stage, namely preparation for a company or 
organization to implement the development/development of 
the TOGAF ADM architecture. 
Phase B 
This stage aims to define the business architecture of a 
company or organization [16]. Business architecture in this 
context refers to the development to be made on business 
architecture. 
Phase C 
Designing an information system or application is a step, 
including data architecture following business architectures 
or business needs [20]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           [21]   
Phase D 
It is a stage for designing a technology architecture to support 
the information system architecture. The technology 
architecture in this context is an overview related to hardware 
and software infrastructure [8]. 
Phase E 
This stage refers to Opportunities and solutions on the 
condition of the company[22]. 

III. RESEARCH METHOD 
This study aims to carry out an Enterprise Architecture 

Planning [16] (EAP) at the Pangkalan BBM Dedi, located in 
the Mamahan village of Talaud Islands Regency. This study 
follows the previous research conducted by Gomantara 
Alfredo & Emanuel AWR [10] except for the application 
design. The phase of this research is shown in Figure 2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 2 shows that the stages in research consist of four 

main steps. The first stage is the Data Collection is carried 
out using observation and interviews. Evidenced by 
analyzing business needs, the stages in TOGAF (Business 
Architecture, Data Architecture, portfolio of application, 
Technology Architecture and Opportunities and Solutions) 
end with conclusions. 

Business operations are shown before and after 
implementing the system or application in the Business 
Architecture phase, followed by a Data Architecture.  The 
data Architecture stage aims to define the entities and the 
attributes used for each business activity. Once the data 
architecture is successfully defined, it continues at the stage 
of creating the application portfolio. The application portfolio 
contains the types of systems or applications required by the 
company and the definition of each application's 
functionality. Technology Architecture includes an architect 
design that involves hardware and network components such 
as PCs, printers, routers, switches, servers, and the internet. 
The opportunities and Solutions stage is done using Matrix 
Gap Analysis. Such analysis aims to see the Gap between the 
company's current condition "Solutions" and the conditions 
in the future, which is an "Opportunities." 

Although the TOGAF Framework has many stages, this 
study only focused on the stage of "Opportunities and 
Solutions." It's based on the condition of the organization. 

Figure 1. TOGAF ADM Phase  

Figure 2. Research Phase 
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After observation and interview, it was found that the 
commitment of business owners has not reached the next 
stage. 

IV. RESULT AND DISCUSSION  

A. Need Analysis and Data Collection 
The process of collecting data and analyzing business 

needs is carried out by observing and interviewing business 
owners. The interview was conducted to explore the business 
process's details, plans for the business, and the company's 
current needs. Simultaneously, the observation activity aims 
to observe the business processes carried out by employees in 
business operational activities. Interview and observation 
activities resulted in the following findings:  
1. All business operational activities are still carried out 

manually using notes. Sales recapitulation is carried out 
manually to cause errors when calculating or reporting 
from operating activities. 

2. Recording and reporting activities are only carried out 
when the store is closed after being executed and carried 
out by employees. The owner can only monitor sales 
when the report has been submitted. 

3. All documents that record customer purchases or stock 
purchases from suppliers are done by registering them 
in a book (manual). The data collected is not integrated 
with the data on the sales process the previous day, 
which results in the owner not seeing the sales chart in 
one month of operational activities.  
All operational activities in the "Pangkalan BBM Dedi" 

business are shown by the business processes flow in       
Figure 3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
All activities will operate in the event of a purchase 
transaction by the customer. They were followed by 
processing purchase transactions by employees who were on 
duty at the store. The purchase transaction process ends when 

the customer has received the purchase note. After the 
purchase transaction process has been carried out, the 
transaction data will be processed into a sales report. 

B. TOGAF ADM 
1. Business Architecture  

This stage shows the business architecture operating in 
the "Pangkalan BBM Dedi" business. Figure 4 shows the 
business process after implementing the system in 
operational business processes. Based on Figure 4, it can be 
seen that there are significant differences in the process flow 
using the system when compared to the previous business 
process flow. 

If Figure 3 shows the processing of purchase transactions, 
orders to suppliers, and making reports by employees, then 
Figure 4 shows the system's processing of these transactions 
in the business process. The system's use can reduce 
employees' workload who previously had to process every 
transaction turned into a single process, namely the data entry 
process at the beginning of the transaction. These changes can 
have an impact on the data obtained to be integrated.  

 
 

 
 
 
 
2. Data Architecture 

Designing and building a system in an organization or 
company is intended to accommodate every critical data. 
Based on this, the interview and observation process tends to 
discover essential data or information contained in the 
business. The interviews and observations show that there are 
currently three main activities: product sales, inventory, and 
reporting, with data or information related to business 
processes. Table 1 shows the seven data entities that were 
successfully transferred during the interview. 

Each entity has data attributes that are identified through 
interview activities as well. However, data entities and 
attributes can increase or decrease if, during application 
development, there are changes in the organization's business 
processes. 

 
 
 

Figure 3. Current Business Process 

Figure 4. Future Business Process 
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Table 1. Data Architecture 

 
3. Application Architecture  

 Table 2 shows that three applications can help using a 
system or application, namely product sales, inventors, and 
reporting. Each of these applications has a function that can 
accommodate business operational activities. In this study, an 
analysis was carried out to see which systems are close to or 
adjust the three proposed applications. The interviews and 
observations show that several activities with data entities can 
be supported by applying the system, as in Table 2. Based on 
the research results, it is found that the Point Of Sales (POS) 
system is a system that can address today's business needs. 

Table 2. Application Architecture 

Application Function Identified 
System 

Product sale  

The application functions to 
record and recap every 
transaction that occurs in 
the organization 

 Point Of 
Sales (POS) 

Inventory 

This application serves to 
check product availability. 
If the product is not 
available, it will 
automatically send a 
request form to the 
Supplier. 

Report 

This application serves to 
recap every transaction that 
has been made by the 
product sales application in 
the form of sales and 
financial reports. 

 

4. Technology Architecture  

 Figure 5 shows the technology architecture, especially the 
role of hardware and networks applied to the EAP system in 
this study. Figure 5 shows the technology architecture consists 
of 1 printer, 2 PC clients, one switch, and one router.  2 PC 
Clients are located in the store and can be used during business 
operations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Both PC Clients are integrated into the system database. 
The computer Server is located in the owner's house, making 
it easier for the business owner to control the activity or 
transaction and enter the system by the employee on duty. 
5. Opportunities and Solutions  

GAP Analysis 

Gap analysis is used to see gaps in the business 
architecture, data architecture, application architecture, and 
technology architecture that has been designed. Gap analysis 
is made so that the application or system's architectural design 
is made according to the target before the implementation 
process is carried out in the business unit. Table 3 and Table 4 
show the gap analysis matrix carried out in this study. 

Table 3. Matrix Gap Analysis 

Now 

Order 
BBM 

Preparation 
Order 

Bill 
Making 

Stock 
Request  
to 
Supplier 

Order 
BBM RT    
Preparation 
Order  RT   
Bill 
Making   RE  
Stock 
Request to 
Supplier    RE 
Financial 
Report     
Sales 
Report     
Online 
Order and 
Delivery     

 

Activities Entities Attributes 

Product 
Sale 

Product id_, nama_barang, 
kode_barang 

Sale transaction id_transaksi, 
tgl_transaksi,  

Admin id_admin, nama_admin, 
shift_kerja 

Inventory  

Stock id_stock, jumlah_stock 
Product 
ordering 

id_pemesanan, 
jumlah_pesanan, 
nama_supplier 

Report 

Sales report id_laporan_penjualan, 
tgl_laporan_penjualan  

Financial report id_laporan_keuangan, 
tgl_laporan_keuangan 

Figure 5. Technology Architecture 

Future 
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Table 4. Matrix Gap Analysis 

 
 
 
Now 

Financial  
Report 

Sales  
Report 

Online 
Order  
and 
Delivery 

Order BBM    
Preparation Order    
Bill Making    
Stock Request to 
Supplier    
Financial Report RE   
Sales Report  RE  
Online Order and 
Delivery   ADD 

 
RT : Retain 
RE : Replace 
RM : Remove 
ADD: Additional 

Table 3 shows that business process activities are 
maintained, such as "BBM Orders" and "Preparation Orders." 
At the same time, the business processes "Bill Making," 
"Stock Request to Supplier," "Financial Report," and "Sales 
Report" are replaced by the system recommended in Table 2. 
There is an opportunity to develop new business process 
activities in the business unit when all actions have been 
accommodated by the system, namely ordering and 
delivering ordered products.  

V. CONCLUSION  
This research produces an architectural design at 

"Pangkalan BBM Dedi." The invention results consist of 
business architecture, data architecture, application portfolio, 
and technology architecture. After implementing an 
information system or application successfully identifies its 
current business processes and processes at the business 
architecture stage. The data architecture results in three main 
activities with seven data entities. The application 
architecture produces three recommendations for information 
systems or applications that can accommodate business 
needs. The three applications consist of product sales, 
inventory, and reporting. The architectural technology stage 
consists of designing hardware devices and networks that can 
accommodate application recommendations. Overall, there 
are two business processes whose function is maintained as 
before, four business processes that the system will replace, 
and one business process added later.  
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