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Abstract: The Training Center of Institute of Informatics and Business (11B) Darmajaya was one of the
technical implementation units that facilitated the needs of 11B Darmajaya and stakeholders to
achieve superior quality graduates. This Training Center had prospective alumni who were
distributed their training skills needed by stakeholders. This Training Center was not able to
provide integrated services, e.g., optimizing the inadequate service. The objective of this study
was to design the enterprise architecture (EA) using TOGAF framework to solve the problem.
The procedure of this study was carried out through the preliminary phase, architecture vision,
business architecture, information systems and technology architecture. The result of this
study was designing novel models by using TOGAF EA.
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1. INTRODUCTION

Information systems encouraged transformation in companies and organizations on a more
competitive direction. The use of information systems became a common place when a company
or organization wanted to optimize the productivity of the process running. Implementation of
information systems to optimize existing business processes and break the traditional business
model [1].Not only do companies or organizations use IT to optimize the productivity, the
government institutions and universities also took advantage of IT to support performance and
productivity.

Some studies showed the importance of strategic planning of an organization or institution
used to increase productivity when the implementation the IS/IT [2]. Planning / IT was
indispensable to the framework in planning, designing, and managing infrastructure / IT known as
Enterprise Architecture (EA). EA was seen as a logical approach, comprehensive and holistic
approach to defining, designing and implementing systems and system components
simultaneously. EA functions to integrate IS / IT with business processes in an architecture [3]. To
implement EA, it was necessary to adopt a method / framework that was able to be used as a
reference in managing complex systems

There were many alternative frameworks that were used, e.g., the Zachman Framework, EAP,
EAS, BEAM, TOGAF ADM, GEAF, and others. Zachman Framework was a scheme for
classifying the organization of enterprise artifacts. Zachman Framework consisted of 6 columns
and 6 rows. Each column represented the focus, abstraction, or enterprise architecture topics, e.g.,
data, function, network, people, time, and motivation [4].

The implementation of 1IB Darmajaya training and competency testing services used a
stand-alone information system and had not been integrated with the finance, department,
academic, postgraduate and student affairs departments. This caused the services to students to be
hampered. From this problem, this study was designed an enterprise architecture using the
TOGAF framework to solve the problems of the training centre unit in order to build an
integration of each unit.
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2. LITERATURE REVIEW

According to Suhendro, The Open Group Architecture Frame (TOGAF) was a detailed
framework and support tool for developing an Enterprise Architecture (EA) that was freely used
by any organization developing to design, evaluate, and build an IT blueprint. 11]. Methodology
for architectural design inside the TOGAF was called the architecture development method
(ADM)

ADM was the comprehensive, integrated process for developing and maintaining an EA. EA
was defined as a blueprint that described all elements of information technology (IT) and
management worked together in one unit and provided an explicit picture of the relationship
between current and expected IT management processes [12].

EA must provide a strategy that enabled the organization to support the enterprises and also
acted as a roadmap towards a targeted environment. Architecture was a management practice to
maximize the contribution of company resources, IT investment, and system development
activities to achieve its performance goals. In order to achieve the mission of the organization
through optimal performance of business processes with an efficient IT environment, the
implementation of the framework must be included in the roadmap of the company. IT integrated
systems architecture provided a strategic context for the evolution of IT systems in response to
the changing needs of the business environment. TOGAF in general had the following structure
and components:

Architecture must be in line with IT and business. This allowed the business unit to innovate
and achieve a competitive advantage simultaneously and drive synergies across the company’s
business units. The advantages of a good corporate architecture were as follows:

a. More efficient IT operations

b. Profitable investment

c. Reducing the risk of deviating from the rules.

d. Faster, simpler, and more efficient business operations.

Table 1. Comparison

No

Remark Zachman FEAF TOGAF
1 Definition Yes
architecture Partial No At the phase preliminary
andits
understanding
2 Support YEs
towards Yes Yes ADM
architecture With detailed
evolution
Yes o
3 Standardization No Yes There_ are migration
planning phases
Architecture -
Providing TRM,
4 Knowledge No es standards information
Base
5 %uupsri)rc])gtsss No Yes Yes
Technol I .
6 Ines:utno ogica Partial No Yes
7 BUSINESS SUPPOTrts Yes Yes Yes
Yes
8 Transitional Yes Yes Result of migration
Design planning phases
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Table 1. Comparison (continue)

No Remark Zachman FEAF TOGAF
9 Yes
Neutrality No Yes Result of migration planning
phases
10 No
Providing Only
architecture Yes for Yes
principles character
FEAF

1. ADM provided a detailed description of how to determine an architecture specifically based on
business needs

2. Foundation Architecture (Enterprise Continuum) was a “Framework-within-a- Framework™ in
which there was a description of the relationship for the collection of relevant architects, as
well as providing guidance assistance when there was ashift in level abstraction. Foundation
Architecture was submitted through ADM. There were three parts to the foundation
architecture e.g., the Technical Reference Model, Standard Information and the Building Block
Information Base.

3. Resource Base contained the information on guidelines, templates, checklists, and background
information and detailed support materials that helped architects to use ADM. ADM was a key
element of TOGAF. ADM was an important feature that enabled companies to define business
requirements and built specific architectures to meet those needs. ADM had basic stages as it
was shown in Figure 1 below:
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Figure. 1. ADM Phases ( The Open Group, 2012 )

Figure 1 TOGAF 9.1 ADM Stages (The Open Group, 2012) was as a core component, TOGAF
ADM provided a series of iterative processes ranging from building an architecture, transitions,
to managing the architectural realization process. The following was an explanation of the ten
phases of the TOGAF ADM.
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1. Preliminary Phase. This phase included preparation activities for building architectural
capabilities e.g., TOGAF customization and architectural principles. The purpose of this
phase was convincing everyone that this approach was making the architectural process
successful. (TOGAF 2009) In this phase, who, what, why, when, and where of the
architecture were specified. (TOGAF. 2009) What the scope of the effort was. Who model
it. Who was responsible for working on the architecture. Where they will be allocated and
how their role was. How to develop and determine EA. What framework and methods will
be used to capture information. When the architectural completion will be done. Why this
architecture was built. This related to organizational goals - the architecture met
organizational goals.

2. Phase A: Architecture Vision created a uniform view of the importance of enterprise
architecture in order to achieve organizational goals formulated in the form of a strategy and
to determine the scope of the architecture to be developed. This phase contained questions to
get the ideal architecture. This phase was the initiation phase of the architectural
development cycle e.g, defining the scope, identifying stakeholders, compiling an
architectural vision, and submitting an agreement to initiate architectural development.
Some of the objectives of this phase were as follows

a. Ensuring the evolution of the architectural development cycle so that the recognition
and support from enterprise management were received.

b. Approving the business principles, business objectives, and strategic business
movements of the organization.

c. Defining the scope and identify and prioritize components of the current architecture.

d. Defining the business requirements to be achieved in this architectural venture and its
limitations

e. Producing an architectural vision that showed a response to their needs and
limitations. Some of the steps taken in this phase were as follows:

- Determining / defining the project.

- ldentifying business goals and movements. If this had been defined, these
definitions must be still in line and were able to clarify any parts.

- Reviewing architectural principles including business principles. This review was
based on the current architecture in order to be developed. If this had been
defined, this definitions must still be appropriate and were able to clarify all parts

- Defining what was inside and outside the scope of the current business e.g., time,
schedule, resources, and so on.

- ldentifying stakeholders, business needs, and architectural vision

3. Phase B: Business Architecture defined the initial conditions of business architecture and
determined the desired business model or business activity based on the business scenario.
This phase included development of business architecture to support the agreed architectural
vision. At this stage, general tools and methods for modeling were Integration Definition
(IDEF) and Unified Modeling Language (UML) used to build the required model. Some of
the objectives of this phase were as follows:

a. Describing a basic business architecture description

b. Developing a business objective architecture, outlining product and / or service
strategies and geographic, informational, functional and organizational aspects of the
business environment based on business principles, business objectives.

c. Selecting relevant viewpoints that allowed architects to demonstrate stakeholder
intent in the business architecture
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d. Select relevant tools and techniques to be used in the selected viewpoint.

e. Developing a description of the current business architecture to support the target
business architecture

f. ldentifying reference models, viewing angles and tools.

g. Complementing the business architecture

h. Conducting gap analysis and preparing reports.

4. Phase C: Information Systems Architectures. At this stage there was more emphasis on
the activities of how the information system architecture was developed. The definition of
information system architects in this stage included the data architecture and application
architecture be used by the organization. Data architecture focused on how data was used for
the needs of business functions, processes and services. Techniques that were used were: ER-
Diagrams, Class Diagrams, and Object Diagrams. The aim of this phase was developing the
destination architecture in the data and application domains. The scope of the business
processes supported in phase C was limited to the processes supported by IT and the
interfaces of the processes related to non- IT. The implementation of this architecture was
not in the same order. The goal of a data architecture was defining the main types and
sources of data needed to support the business in a way that was understandable to
stakeholders, complete, consistent, and stable. It was important to note that this architecture
did not pay attention to database design. Its purpose was to define entity enterprise-relevant
data, not to design physical and logical storage systems. Some of the steps required to create
a data architecture were as follows: Developing a description of the basic data architecture.
Reviewing and validating of principles, reference models, viewpoints and tools. Creating
architectural models. Choosing a data architecture. Completing data architecture. Performing
gap analysis of current data architecture with target data architecture and generate reports.
The purpose of this application architecture was defining the main types of application
systems that are essential for processing data and supporting business. (Open Group, 2009).
It was important to note that this application architecture did not pay attention to application
system design. The aim was to define the types of application systems that were relevant to
the enterprise and what applications were needed to organize data and present information to
human and computer actors in the enterprise. Applications were not described as computer
systems but as a logical group of the ability to organize data objects in the data architecture
and support business functions in the business architecture. Applications and capabilities
were defined without reference to specific technologies. An application was stable and
relatively unchanging over time, whereas the technology used to implement it changed over
time,

5. Phase D: Technology Architecture Building. The desired technology architecture, starting
from determining the type of technology candidates by using the Technology Portfolio
Catalog which included software and hardware. In this stage. the alternatives were needed in
selecting technology. Some of the steps needed to create technology architecture were
creating a basic description in TOGAF format. Considering different architectural reference
models, viewpoints and tools. Creating architectural models. Selecting the required services
portfolio. Confirming that business objectives are achieved. Determining the criteria for
selecting specifications. Completing the architectural definition. Conducting a gap analysis
between the current technology architecture and the target technology architecture.

6. Phase E: Opportunities and Solutions. At this stage, the model that had been built for the
current architecture and objectives was evaluated, the main projects were identified. This
phase also reviewed the gap analysis that was carried out in phase D. The objectives of this
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phase were as follows:

a. Evaluating and selecting implementation options identified in the development of the
various target architectures

b. Identifying the strategic parameters for changes and projects carried out in the movement
from the current environment to the destination

c. Interpreting the dependencies, costs and benefits of the various projects.

d. Producing an overall implementation and migration strategy and a detailed
implementation plan.

7. Phase F: Migration and Planning. In this phase, a risk and cost analysis were carried out. The
purpose of this phase was selecting various implementation projects in order of priority.
Activities included interpreting the dependencies, costs, benefits of various migration
projects. A list of project priorities was run to form the basis of a detailed implementation
planning and migration plan.

8. Phase G: Implementation Governance. This phase included the supervision of the
implementation of architecture. The objectives of this phase were formulating
recommendations for each implementation project. Establishing an architecture contract to
govern the overall deployment and implementation process. Carrying out the supervisory
function appropriately while the system was being implemented and deployed. Assuring
compatibility with the architecture defined by implementation projects and other projects

9. Phase H: Architecture Change Management. This phase included the preparation of
procedures for managing changes to the new architecture. This phase described the drivers
of change and how to manage these changes, from simple maintenance to architectural
redesign. ADM outlined the strategy and recommendations for this phase. The purpose of
this phase was defining an architecture change management process for the newly achieved
enterprise architecture that complements from phase G. This process specifically provided
continuous monitoring of such issues as new technology developed and changed in business
environment and determined whether to formally initialize the new architectural evolution
cycle. Phase H also provided changes to the framework and the establishment of disciplines
in the Preliminary phase. Requirements Management Test the process of maintaining
architecture requirements throughout the ADM cycle. Based on the explanation above, it was
known that TOGAF ADM was a generic method that contained a set of activities used in
modeling the development of enterprise architecture. This method was also able to be used
as a guide or a tool to plan, design, develop and implement an information system
architecture for an organization [3].

TOGAF ADM was the framework that enabled and was widely used to be implemented in
various forms and fields of organization e.g., banking, manufacturing industry and also
education.

TOGAF was divided into four architectural development sections.

a. System development

b. Defining the existing business architecture in the organization

c. Defining the data architecture to be used,

d. Defining the application architecture to be built as well.

e. Defining the technology architecture [6]. TOGAF has detailed methods and tools.
The advantage of using TOGAF was that it was flexible and open source. TOGAF ADM
was a flexible method that was able to identify variouskinds of modeling techniques used in
the design because this method was able to be adapted to changes. TOGAF ADM also stated
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a clear vision and principles on how to develop enterprise architecture. These principles
were used as a measure in assessing the success of developing an enterprise architecture by
an organization (Open Group, 2009). These principles were explained as follows:

Phase A: Architecture Vision. At this stage the scope of the EA was defined. At this stage the
activities that occurred at Training Centre were identified and grouped into two categories
e.g., main activities and supporting activities

a. Enterprise Principles. The architectural development that was carried out was expected
to support all parts of the organization, including organizational units in need.

b. Principles of Information Technology (IT) convinced the consistent use of IT in all
parts of the organization, including organizational units that will use it.

c. Architectural Principles Design. The architecture was based on the needs of business
processes and how to implement them. The first step that needed to be considered
when implementing TOGAF ADM was identifying the architectural context in order to
be developed. The second step was defining the strategy of the architecture and
determining the architectural parts in order to be designed e.g., starting from business
architecture, information system architecture, technology architecture, and determining
the capabilities of the architecture to be designed and developed (Open Group, 2009).

3. METHOD

The research methodology was indicated by the research steps that must be carried out e.g.,
literature studies, data collection. IS/ IT architecture design through the TOGAF framework with
the architectural development method was ADM (Architecture Development Method), results and
discussion and final stage of drawing conclusions of Architectural Planning Methods. Preliminary
Phase Preliminary Phase was an activity to gather information related to training units.

a. Preliminary Phase Preliminary phase was the activities to collect information related to
the unit training

b. Phase A: Architecture Vision. At this stage the scope of the EA was defined. At this stage
the activities that occurred at training center were identified and grouped into two
categories, e.g., main activities and supporting activities

c. Phase B: Business Architecture. This stage described the current organizational
architecture and developed it by compiling its strategy in order to achieve the business
goals that have been set by creating a business solution concept based on information
systems based on current conditions.

d. Phase C: Information System Architecture. This phase involved two architectures e.g.,
data architecture and application architecture with a focus on identifying and defining
applications and data that supported the business architecture.

e. Phase D: Technology Architecture. This stage defined the technology architecture that
supported the vision. The current computer network architecture w a s adequate
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BACK OFFE

Figure. 3. Diagram of the revision of the business solution Concept

4. RESULT AND DISCUSSION

The design of an enterprise architecture was based on TOGAF ADM. This design produced a
blueprint architecture consisting of the preliminary phase, architecture vision, business
architecture, data architecture, application architecture, technology architecture.

4.1 Preliminary Phase

This phase was an initial phase consisting of several stages which are described in more detail in
the sub-chapters below.

4.1.1 Organization's Enterprise Scope

The scope of the enterprise at the training and language center of 11B Darmajaya had supporting
activities related to management. The definition of the area of the training centre and language
centre of 11B was illustrated using the value chain (Michael Porter) as shown in Figure 4.1.

Training Centre
Language Center
INFORMATION TECHNOLOGY MANAGEMENT
Finance Study Program ICT BAAK KMH

Main Activities

Figure 4.1 Value Chain o _»center of 1B Darmajaya

4.2 Phase A Architecture vision

The needs that explained the architecture vision stage were the profile of the organization, the
organizational unit, the definition of the vision and mission, the organizational goals, the
organizational goals, the current architectural conditions.
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4.2.1. Training Center Profile

The Training Center of 1IB Darmajaya was a Technical Implementation Unit that facilitated the
link and match between 11B Darmajaya and Stakeholders who require superior quality graduates.
Darmajaya 1B alumni were equipped with abilities in accordance with the needs of stakeholders
through core skills training such as skills in programming, databases, computer networks,
assembly and installation as well as mastery of applications (accounting, office). In addition, the
1B Darmajaya Training Center also organized soft skills training which provided provision for
prospective alumni to face the post campus world, such as motivation, business ethics, job
application techniques, interviews and entrepreneurship.

In 2004, 1BI Darmajaya cooperated with Microsoft as a partner in the use of software licenses.
This proved 1B Darmajaya's commitment to respect IPR as an effort to optimize the use of
Microsoft-based applications. In 2008 1IB Darmajaya again entered into a collaboration as an
academic partner with PT. Zahir Internasional for Accounting training that had been recognized by
the international community in more than 3,000 companies

4.3 Phase B. Business Architecture
The Business Architecture described in this thesis included the determination of internal user
stakeholders and external users, and a hierarchical chart of functions

4.3.1 Stakeholder User Internal and External User
In general, stakeholder relationships with business functions were described through the use case
diagram modeling which was seen in Figure 4.4
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4.4 Phase C. Information System Architecture
4.4.1 Data Architecture

The data architecture design aimed to define the data requirements used in the application

architecture. The stages in creating a data architecture were as follows.

a. Defines an entity

The definition of entities was based on business functions that had been defined through the
previous value chain. The following were the candidate entities obtained.

1) Training center

2) Language center

3) Financial

4) Study Program

5) Academic Affairs

6) Student Affairs

7ICT

Based on the candidate entities above, the following was a detailed the data entities for each
candidate core business process entity.

4.5 Phase D. Technology Architecture
Based on the results of a direct assessment of the current technological conditions, the
proposed technology architecture was described in the sub-chapters below.

4.5.1 Flow of Information between Application Systems

The flow of information between application systems was a model that described the
information transformation process between applications systems that had been designed in
the application architecture sub-chapter, the flow of information between applications were
seen in Figure 11.

R

Figure 4.12. Information flow between application systems based on business function
groups.
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4.5.2 Application Platform

The proposed application platform was seen in the following figure.

Client Interface

Application
Integration

PB

Figure 4.13 Proposed application platform

5. CONCLUSION

This research generated an enterprise IT architecture design in designing the architecture

business and formation systems to optimize the use of IS / IT. Furthermore, enterprise architecture
design was done by making automation and integration of all business processes between
divisions / work units at 11B Darmajaya. Information systems that existed in 11B Darmajaya had
been identified before the implementation of TOGAF was carried out according to the steps of the
TOGAF. It was expected that the TOGAF design facilitated the development of an information
system that provided convenience to stakeholders.
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