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ARTICLE INFO ABSTRACT

Enterprise Resource Planning (ERP) is software used by companies to
unite and manage information from various parts of the company, or a
tool that integrates all aspects of business in a company. However, in
order to support the operations of PT XYZ, it has not implemented an
Information System in its business activities. In order to support the

Keywords smooth running of business processes at PT XYZ, it is necessary to design

ERP a structured Information System with good planning using the TOGAF
%'tGeAF ADM ADM framework. Before starting the design, the researcher evaluated the
ACMM maturity level of PT XYZ by comparing the current condition with the
business process desired one using the Architecture Capability Maturity Model (ACMM).
The results of this evaluation were recommendations for an ERP
architecture that was adapted to PT XYZ's business processes, including
business architecture, data, applications, and technology that have
reached their respective level 3 maturity levels,
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1. Introduction

In the era of globalization, companies face increasingly fierce competition and increasing market
demands. Efficient business management and responsiveness to market changes is the key to
company success amidst current economic dynamics. In an effort to increase efficiency, minimize
operational costs, and respond quickly to market changes, companies are looking for integrated and
structured information technology solutions. One of the most well-known and widely implemented
solutions is Enterprise Resource Planning (ERP). ERP systems provide extensive benefits and
facilities for organizations in transferring data information [1]. One framework for implementing
ERP is to adopt a company architecture using the Open Group Architecture Framework (TOGAF)[2],
while another reference [3] states that the Architecture Capability Maturity Model (ACMM) method
is used to measure the maturity of Information Technology architecture ( IT). Based on these reasons,
this research will implement an information technology plan that will be used by PT. XYZ, with
reference to the TOGAF standard. In addition, maturity analysis will also be carried out using the
ACMM model developed by the US Department of Commerce (DoC) for IT Architecture.[4].

This research aims to provide recommendations for managing information technology at PT XYZ.
These recommendations will provide direction for companies to achieve the current architectural
state and the desired architectural direction. It involves business architecture, data, applications, and
technology that are expected to reach their respective level 3 maturity levels.
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In other research, TOGAF was applied in designing a business framework for the shoe industry sector
in Indonesia, with a focus on efforts to increase the competitiveness of the industry [5] and ACMM
was used to assess the performance of Information Systems used in marketing the tourism industry
[4]. Another study using the ACMM and TOGAF methods produced an architectural plan that can
be a guide in improving the role of information systems and technology [6]. So the difference
between this research and this research is the use of mixed research methods (mixed methods)
TOGAF to formulate ERP architecture designs and ACMM to measure the maturity level of
Information Technology (IT) architecture.

Based on the explanation above, the problems and literature review are used as research material
under the title "Enterprise Resource Planning (ERP) Maturity Level Planning Using ACMM and
TOGAF ADM at PT XYZ"

The role of Enterprise Architecture is in adapting and developing ERP systems in line with changing
business needs, thereby enabling organizations to overcome challenges and proactively utilize new
technology [7]. Implementing an ERP system has the potential to enable a company to better manage
its business with potential benefits in the form of improved process flow, better data analysis, higher
quality data for decision making, reduced inventory, improved coordination across the supply chain,
and better customer service [8]. In developing an IT strategy, one option when developing an IT
strategy is to utilize Enterprise Architecture [9]. After analysis by TOGAF ADM, researchers
provided recommendations for application development [10]. In solving problems, the method used
involves the application of the TOGAF ADM framework, which is based on a literature review of
previous studies [11]. To support the smooth running of business processes, it is important to design
Information Systems with structured planning. This aims to prevent failures and problems during the
implementation of Information Systems [12].

TOGAF ADM is a very complete methodological approach. Each phase in this method results in the
development of an integrated enterprise architecture. This architecture acts as a detailed guide for
companies, providing a blueprint that helps them achieve their stated strategic goals [13]. Continuous
connectivity between various fields is crucial so that business processes run according to
predetermined expectations [14]. TOGAF ADM includes a series of steps including the Preliminary
Phase, Vision Architecture, Business, Technology Information Systems, Opportunities and
Challenges, and Migration Plan as part of the planning process that produces an architectural
blueprint. This blueprint was prepared by referring to the TOGAF ADM framework [15], [16].
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Figure 1 TOGAF ADM cycle source [16]

ACMM provides a structure that represents crucial elements in the formation of an efficient
enterprise architecture process. The primary goal is to increase the chances of overall enterprise
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architecture success by identifying weaknesses and providing detailed development plans to improve
the overall architecture process. Capability Maturity Model (CMM) is a maturity framework that
supports defining and understanding processes within an organization [17]. The ACMM framework
has six maturity levels and nine architectural elements. The six levels include: Existent, Initial,
Repeatable, Define, Manage, and Optimized. [18]. The nine components of the Company's
architecture include: 1 - Architectural Planning, 2 - Architectural Development, 3 - Business
Relations, 4 - Senior Management Participation, 5 - Involved Unit Operations, 6 - Architectural
Communication Structure, 7 - Information Technology Security, 8 - Architecture Governance, 9 -
Information Technology Investment and Acquisition Strategy [19].

Business Process Modeling Notation (BPMN) is an innovative approach developed by the Business
Process Modeling Initiative as the newest standard in business process modeling. BPMN also acts as
a design tool for complex systems such as e-business systems that use message bases.

This research aims to provide recommendations for managing information technology at PT XYZ.
These recommendations will provide direction for companies to achieve the current architectural
state and the desired architectural direction. It involves business architecture, data, applications, and
technology that are expected to reach their respective level 3 maturity levels.

2. Method

In this method stage, the methods, steps and framework used in this research will be explained. This
research adopts an approach that combines qualitative and quantitative methods. Quantitative
methods are applied to collect data in the form of numbers and measure the maturity level of IT
architecture using ACMM. Qualitative methods are used to gain an in-depth understanding of
business processes. Data collection uses two main methods: interviews and observation. This
research framework adopts the fundamental structure of TOGAF ADM, which consists of the
following work cycle:

DATA COLLECTION
Observing Business Processes. PT XYZ, Interview and Observation

!

Present condiition Maturity analysis The expected

conditions

PRELIMINARY STAGE
Company conditions, architectural framewark, architectural tools, enterprise
architecture principles

!

STAGE A
ARCHITECTURE VISION
Organization Profile, Stakeholders, business needs, current state of business
architecture
STAGEB
Current business ARCHITECTURE BUSINESS Current business
architecture architecture
STAGE C S
Application
Data architecture
INFORMATION SYSTEM architecture
ARCHITECTURE
STAGE D ]
Current_‘l’echnol{)gyI TECHNOLOGY ARCHITECTURE Technological
Architecture Architecture achieved

I

CONCLUSIONS AND RECOMMENDATIONS

Figure 2 Research Methods
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2.1. Data Collection

Researchers begin the data collection process by observing the running of business processes within
the organization. Apart from observations, the author also conducted interviews with stakeholders
who have key roles and in-depth understanding of the company's business processes. The first step
is to identify all current weaknesses. Table 1 provides an overview of the interrelationships between
the four core components of enterprise architecture and an evaluation of nine architectural
characteristics.

Table 1 Architectural Component Assessment

Characteristic Architecture Architecture  Architecture  Architecture Architecture
Business Data Applications Technology
1 Architectural Planning v
2 Architectural Development v v v v
3 Business relationship v
4 Senior Management Participation v v v
5 Operations of Units Involved v v v v
6 Architectural Communication
Structure v v
7 Information Technology Security N4
8 Government Architecture v v v v
Information Technology
9 Investment and Acquisition v v v v
Strategy

2.2. Maturity analysis

Evaluate the use of information technology at PT. XYZ aims to identify differences between existing
conditions and the desired ideal conditions. This evaluation covers aspects of business architecture,
data, applications and technology, with a maturity level target of level 3 for each.

2.3. Preliminary

Action steps are prepared and initiated to meet business guidelines related to the development of the
new enterprise architecture. Part of this process includes determining the specifics of the
organizational architectural framework and formulating the necessary principles.

2.4. Architecture vision

Identification of the need to design an information system occurs, such as defining the organization's
vision, mission, goals, and business processes. The input obtained includes architecture creation
requests and enterprise architecture principles. The outcome includes approval of the architectural
work, including scope, boundaries, and architectural implementation plans and architectural
principles, including business principles and architectural vision.

2.5. Business Architecture

This step represents the beginning of the process of designing a business architecture. The next step
is to determine the desired business activity model to be achieved, which is based on the business
scenario and analysis that has been carried out, especially in terms of the organization's business
processes, especially in the sales and purchasing sections.

The purpose of this stage is to understand the activities carried out by the organization in managing
the company's business processes. With the understanding gained about business processes, the
information can be used as a basis for designing new systems, as well as assisting in selecting
appropriate and appropriate techniques and tools.
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'2.6. Data architecture

Data architecture emphasizes the use of data to meet business functional requirements, processes,
and services. At this stage, the entities of the data are identified based on the available business
structure, while the flow of information between systems is also analyzed as data entities. However,
this architecture is not included in database design. The focus is on defining data entities that are
important to the enterprise, not planning physical and logical storage systems.

2.7. Application architecture

Core application systems that are vital in processing data and supporting business operations will be
identified. However, this application architecture is not involved in the application system design
process. The goal is to identify the types of application systems that are important to the company
and determine which applications are needed to manage data and present information to human users
and computers in the company.

2.8. Technology architecture

This step begins by identifying the technology needed to design the desired technology architecture,
compiled using a technology portfolio catalog which includes software and hardware. Apart from
that, this stage also considers the options needed in the process of selecting appropriate technology.

2.9. Expected Architecture Evaluation Results

This stage is the result of evaluating the level of maturity after the proposal is made. So that after the
proposal is made for each architecture, the difference between the current condition and the condition
after the architectural proposal is made can be seen.

3. Results and Discussion

Evaluating the company's current architecture, researchers apply analysis at each stage using
Analysis using data collection and interviews to understand the actual conditions and achievement
of each strategic measure and goal. The evaluation results are then grouped into nine architectural
characteristics that are in accordance with the architectural direction at the ADM TOGAF stage. The
evaluation is carried out on the calculation output for each target and strategic indicators in each
architectural characteristic.

3.1. Current Architecture Evaluation Results

Below are the results of an assessment of the current architecture. The assessment was carried out
using the Enterprise Architecture Capability Maturity Model (ACMM). Based on the level of
maturity of each architectural characteristic, calculations are carried out using 2 methods, namely:

The first method is to calculate the maturity level of architectural capabilities in the operating unit.
Table 2: Current calculations from ACMM Method 1 Architecture

Achieved characteristics
Characteristic Architecture

Architecture  Architecture  Architecture Acrchitecture
Business Data Applications Technology
1.  Architectural Planning 2
2. Architectural Development 2 1 1 2
3. Business relationship 1
4. Senif)r Ma?nagement ) 1 1 1
Participation
5. Operations of Units Involved (4+4) / 2 (2+3)/2 (2+3)/2 (3+4)/2
6. Architectural Communication ) (0+2+1) /3 ) (3+1+1)/3
Structure
7. Information Technology Security - - - 0
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8. Government Architecture 1 2 0 2

9. Information Technology

Investment and Acquisition 1 3 1 1
Strategy

Total 11 10,5 55 11,2
Total Score / Total 1,83 1,75 11 1,6

Characteristics

Business architecture has a score of 1.83, data architecture has a score of 1.75, application
architecture has a score of 1.1, and technology architecture has a score of 1.6. The score is obtained
from the total number of maturity levels for each architectural characteristic divided by the number
of maturity levels.

The second method involves depicting the percentage of achievement for each maturity level of nine
architectural characteristics.

Table 3: Current calculations from ACMM Method 2

: : ; Architecture Architecture
Architecture Business Avrchitecture Data -
. Applications Technology
Maturity
Level Appearance at Appearance Appearance Appearance
% % % %
each level at each level at each level at each level
0 1 0,0% 0 0,0% 1 20,0% 1 14,29%
1 3 50,0% 3 50,0% 3 60,0% 2 28,57%
2 2 33,33% 1 16,67% 0 0,00% 3 42,86%
3 0 0,00% 2 33,33% 1 20,00% 1 14,29%
4 1 16,67% 0 0,00% 0 0,00% 0 0,00%
5 0 0,00% 0 0,00% 0 0,00% 0 0,00%
Total 100% 100% 100% 100%

3.2. Expected architectural design

Develop an information system architectural model for Enterprise Resource Planning (ERP), using
an approach that follows TOGAF and takes attention to Business Architecture, Data, Applications
and Technology. With the aim of increasing the level of architectural maturity to reach level 3 using
ACMM.

3.3. Preliminary phase

The first step in preparing the Enterprise Resource Planning (ERP) design. At this stage, it will be
decided how Enterprise Resource Planning (ERP) will be developed and implemented by
stakeholders to support PT's business process activities. XYZ. The following are the principles
applied in designing Enterprise Architecture for business processes PT. XYZ, which is described in
Table 4 below:

Table 4 Preliminary Phase

NO. PRINCIPLE OBJECTIVE

1 ERP architecture decisions e  Support Purchase management business processes.
taken by stakeholders must be
in line with the objectives of

e Support sales management business processes
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designing the PT's business e Supports Inventory and Delivery business processes. Management.
process activity flow. XYZ.
e Support Financial Management business processes.
2 The architecture that will be Prevent misunderstandings with other business processes, so as not
created must have continuity to hamper PT business process activities. XYZ.
with PT's business processes.
XYZ.
3 Development of an integrated e Presents sales monitoring information to increase revenue.
ERP application for business . . . —
process monitoring activities. e Makes it easier to process data into more accurate and efficient
information.
4 Creating a user friendly system, e A system that is easy for users to use from the input process to the
to make it easier for users to output process in the system.
use the application.
e Make it easier for stakeholders to manage the flow/process of
business process activities.
5 Information can be easily e Makes it easier to present sales status information.

accessed by users.

Speed up decision making if problems occur related to sales activities.

This section discusses the results
discussion. Research results can

of the research and at the same time also provides a comprehensive
be presented using pictures, graphs, tables, and others that enable

readers to understand the research results easily. Discussion can be made using several sub-chapters.

3.4. Architecture Vision

Realizing the requirements needed to develop an ERP information system architecture, including

organizational profile, vision and

mission, strategy, and objectives, along with organizational targets,

as well as identifying stakeholders and related business needs.

Employee Management
supporting . 'Il'likn ol Dii .I nfforrtnaii
Activities acilities and infrastructure
: —— GOOL
Sales Management Purchase Management Inventory and Delivery Financial Management
. Open tickets Ticket Response Receipt of Goods
Activities Proses Order (PO) delivery of goods Receipt of payment

Figure 3. Value Chain

3.5. Current Business Architecture

The current Sales Management architecture business process is depicted through BPMN as in Figure
4
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The current Purchase Management architecture business process is depicted through BPMN as in

Figure 5
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Figure 5. Current Purchase Management Business Process

The current Inventory and Delivery management architecture business process is depicted through

BPMN as in Figure 6
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The current Financial Management architecture business process is dep

icted through BPMN as in
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Figure 7. Current Financial Management Business P
3.6. Proposed Business Architecture

rocess

The proposed ERP architecture business process is depicted through BPMN as in Figure 8
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Figure 9. Proposed ERP Business Process Access Rights

3.7. Data architecture

Designing and building systems for companies aims to manage all important data. The interview and
observation process is used to identify important information related to business operations. The
results of interviews and observations show that there are four main activities at the moment: Sales
cial management,
which involve data or information that is important for the business. There were seven data entities
that were identified during the interviews, each with associated data attributes collected through the

management, Purchase management, Inventory delivery management and Finan

interview activities. However, the data entities and attributes can be seen in table 5.

Table 5. Data architecture

Activities Entities Attributes
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Sales id_sales,nama_sales,no_telp
Pelanggan id_pelanggan,nama_pelanggan,alamat,no_telp
Produk id_produk,nama_produk,Spesifikasi,harga_jual
Sales Trx_tiket_permintaa id_tiket,id_sales,id_pelanggan,tgl_tiket,id_produk,j
Manajement N umlah,status_tiket
trx_penawaran id_penawaran,id_pelanggan,tgl_penawaran,id_pro

duk,sts_penawaran

trx_penjualan id_tiket,id_sales,id_pelanggan,tgl_penjualan,id_pro
duk,jumlah,status_penjualan

Stock_barang id_produk,jumlah_stock,harga_modal,harga_jual
Inventory dan  trx_permintaan id_tiket,id_sales,jumlah_permintaan
Delivery — , , , —
trx_pengiriman id_penjualan,id_pelanggan,alamat_pengiriman,tgl_
pengiriman,jumlah_barang
trx_penpembelian id_order,id_suplayer,tgl_pemesanan,tgl_pengirima
Purchase n,id_barang,jumlah_barang,harga_beli,sts_order
manajement
Suplayer id_suplayer,alamat_suplayer,pic_suplyer,no_telp
trx_penjualan id_penjualan,tgl_penagihan,jatuh_tempo,jumlah_p
Financial embayaran,sts_penjualan
Manajement

trx_pembelian id_pembelian,tgl_penagihan,jatuh_tempo,jumlah_
pembayaran,sts_penjualan

3.8. Application architecture

The results of interviews and observations show that there are several activities with entities that can
be supported by implementing the system. There are four applications that can help use a system or
application, namely Sales Management, Inventory Delivery, Purchase Management and Financial
Management. Each application has a function that can accommodate business operational activities.
The architecture of the application or system can be seen in table 6.

Table 6. Application Architecture

s s .. . System
Application Application Functions e ..
Identification
Sal The application functions to record and recap every
ales
) transaction that occursin the sales process, starting from
Manajement Ent .
the request process from customers to sales nterprise
Resource
This application functions to check product availability Planning
Inventory dan and product delivery to customers. If the product is not (ERP)
Delivery available, it will automatically send a request form to the

Purchase Department to place an order with the supplier
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Purchase This application functions to carry out the purchasing
manajement process from suppliers
Financial This application functions to carry out the billing process

Manajement to customers and payments to suppliers

3.9. Technology architecture

Technology architecture, especially the role of hardware and networks applied to the ERP system at
PT. XYZ consists of 1 colocation server on a third party connected to the public internet, 5 client
PCs, 5 printers, 5 labtops, one switch, and one router. 5 PC clients located at the office.

O . pa. O
m Sﬂam Whaltsipn
F 3

"

)

N o

Sales haznzjemen Inhentory and Delivay Purchase Manzjemen Financiz] Manzjemen

Figure 10. Current technology architecture
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Figure 11. Proposed technology architecture

3.10.Expected Architectural Evaluation Results

Below are the expected assessment results for Architecture. The evaluation was carried out using the
Enterprise Architecture Capability Maturity Model (ACMM). Based on the level of maturity for each
architectural characteristic, calculations are carried out using 2 methods, namely:

The first method calculates the maturity level of Architectural Capabilities in Operational Units.
Table 7 Method 1 Expected calculations for the ACMM Architecture

First Author et.al (Title of paper shortly)
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Achieved characteristics

Characteristic Architecture

Architecture  Architecture  Architecture Architecture
Business Data Applications Technology
1. Architectural Planning 4 - - -
2. Architectural Development 3 3 5 3
3. Business relationship 3 - - -
4. Senif)r Ma_nagement ) 3 2 2
Participation
5. Operations of Units Involved 4+4)/2 (3+3)/2 (3+2)/2 4+3)/2
6. Architectural Communication ) (2+3+3)/ ) (1+1+3)/3
Structure 3
7. Information Technology Security - - - 4
8. Government Architecture 2 3 3 5
9. Information Technology
Investment and Acquisition 3 3 3 3
Strategy
Total 19 17,7 16,5 22,5
Total Score / Total 3,17 2,95 3,81 3,26

Characteristics

Testing with method 1 shows that the Maturity Level of Architectural Capabilities in Operational
Units for each characteristic is:

Architecture Business achieved a score of 3.17, Architectural Data achieved a score of 2.95,
Architectural Applications achieved a score of 3.20, and Architectural Technology achieved a score
of 3.30.

The second method displays the percentage of achievement at each level for the nine architectural
characteristics.

Table 8 Method 2 Expected Calculations for ACMM

: ; ; Architecture Architecture
Architecture Business Architecture Data L
. Applications Technology
Maturity
Level Appearance at Appearance Appearance Appearance
% % % %
each level at each level at each level at each level
0 0 0,00% 0 0,00% 0 0,00% 1 0,00%
1 0 0,00% 0 0,00% 0 0,00% 0 0,00%
2 1 16,67% 0 0,00% 1 20,00% 1 14,29%
3 3 50,00% 6 100,0% 2 40,00% 4 57,14%
4 2 33,33% 0 0,00% 1 20,00% 1 14,29%
5 0 0,00% 0 0,00% 1 20,00% 1 14,29%
Total 100% 100% 100% 100%
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4. Conclusion

Based on the research and analysis results obtained, it can be concluded that TOGAF ADM is used
as a comprehensive information architecture planning tool, while ACMM functions as an evaluation
method or measurement of the level of maturity in the use of information technology. The guide
provided by TOGAF includes details on Business, Data, Application and Technology architecture.
All types of architecture are integrated as part of a process in an architectural framework.

Testing using the Enterprise Architecture Capability Maturity Model (ACMM) before making the
Architecture Business proposal showed a score of 1.83, Architecture Data 1.75, Architecture
Application 1.1, and Architecture Technology 1.6. After making a proposal on Enterprise
Architecture, the score increased to Architecture Business 3.17, Architecture Data 2.95, Architecture
Application 3.20, and Architecture Technology 3.30. From the entire writing process, it can be
concluded that designing information system architecture can make an effective contribution to PT.
XYZ to carry out its business operations more efficiently by integrating the systems proposed to be
built and increasing the maturity level of the Technology Architecture to reach level 3.
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