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Abstract: Information systems and technology have become very important components for the success of businesses and organizations
(Setiawan, 2018). Information systems can help all types of businesses to improve the efficiency and effectiveness of business processes.
These factors cause many organizations to implement information systems by only paying attention to momentary needs. So that the copy
information overlaps and the system platform is different from one another, which is not in accordance with the mission and purpose of the
application of information systems. One of the main causes of these different platforms is due to lack of planning and without thinking
about the main key in the process of developing information system [1]. In this study a case study of the design of an enterprise architecture
model of the information system of the academic and student administration bureau (BAAK) was designed by applying the TOGAF ADM
method. Stages - The stages of the Togaf ADM methodology are translated into enterprise architecture modeling namely architecture vision,
business architecture, information system architecture and information technology. This research is limited to the main business processes
based on mapping using the value chain and only reaches the Opportunities and Solution phase in TOGAF ADM with a sample of research
at a private university in DKI Jakarta. The purpose of this research is to overcome the problem in the old system where some of the
processing is found to be still managed manually. This research produces a blueprint of information system architecture in the form of
application candidates for each sub-organization that is arranged based on the priority level of needs so that the implementation process is in
accordance with the desired and does not interfere with the performance of the information system both running and being built. This
research also serves as a reference for the foundation of the development of the Sl architecture in the management of universities to be able
to improve services. In this study, there can be seen a gap in business processes where in running a business at BAAK UNU has not used IT

as its main requirement and also processing academic operational data still using standard applications such as Microsoft Office.

Keywords: Enterprise Architecture, TOGAF ADM, Technology Architecture, Information Systems.

1.

Introduction

1.1 Background to the problem

Today more and more organizations are devoting their
attention to creating quality information for
management. Information systems and supported by the
use of information technology is an important role for an
organization to support business activities in order to
improve excellence and win the competition. An
important feature in the information age is that only
organizations that are able to produce and utilize
information effectively will survive and succeed [2] The
success of organizations in the third wave of civilization
is largely determined by the organization's ability to
have an information system that can effectively help
decision makers (decisionmakers) by always presenting
information. So that the copy information overlaps and
the system platform is different from one another, which
has implications for incompatibility with the mission
and purpose of implementing information systems [3].
Competition that is increasingly competitive in the
world of education, especially for universities managed
by the public (private) requires the management to
design a university information system architecture in
helping business activities to achieve organizational
goals and services for stakeholders [4] and this

information technology must be aligned and in
accordance with the direction of organizational strategy,
many cases of the use of systems and information
technology fail to achieve the objectives of the
organization because they are not based on a strategic
plan for the utilization of information technology.

In this study identified several GAP analyzes conducted
in the business process of BAAK Nahdatul Ulama
University where in carrying out its business at BAAK
UNU has not used IT as its main requirement and IT
activities have not been specifically addressed. Based on
observations made, the utilization of Information and
Information Technology Systems at the Nahdatul Ulama
University (UNU) Student Academic Administration
Bureau (BAAK) has not been optimal. At this time the
BAAK UNU in carrying out its business processes still
uses standard applications that are of a general nature.
There are many alternative frame work that can be used,
such as Zachman Framewor EAP, EAS, BEAM,
TOGAF ADM, GEAF, and others. The TOGAF
ADM method is aimed at enterprise architecture
planning to get an overview of information system
development that can be used by organizations to
achieve their strategic objectives and in accordance with
business needs [5] At present, there is no database
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related to operational data processing at UNU, but also
data processing using general applications. Integrated
information systems aim to reduce gaps that occur in the
system development process [6] To reduce this gap, a
paradigm is needed in planning, designing, and
managing information systems called enterprise
architecture[7].

2. Previous literature review / research

This research is inseparable from the results of previous
studies that have been carried out as material for
comparison and study. The results of the research that
are used as comparisons are inseparable from the
research topic, namely the design of information
systems architecture and information technology.

Based on research conducted by [8] where this research
is to design enterprise architecture in one college in
order to improve service to external and internal parties
of the organization. The method used is TOGAF ADM.
The stages of the TOGAF-ADM used to overcome these
problems are Preliminary, Architecture Vision,
Bussiness Achitecture, Information System
Architecture, and Technology Architecture. The results
of the research are able to provide guidance in making a
blueprint for the development of SIA for data, business
applications, and technology. [9] presents research on
the analysis and design of information systems. The
purpose of this research is to harmonize the business
functions and technological functions of the payment
system online at PT FINNET Indonesia. To design the
related case studies, researchers used the TOGAF ADM
Method. The analysis and design carried out include the
preliminary phase, architecture vision phase, business
architecture phase and technology architecture phase.
The results of this study are in the form of bluprints, a
collection of roadmaps, and analysis gaps from each
architecture on the TOGAF ADM [10] in their research
applying the TOGAF ADM method with the help of
value chain models and other modeling tools in Jambi 7
Public Middle School. The stages of the TOGAF ADM
methodology are translated into enterprise architecture
modeling namely vision architecture, business
architecture, information system architecture and
technology architecture. The results of enterprise
architecture modeling with the TOGAF ADM
methodology provide a basis for overcoming the
problem of lack of data integration and lack of
information system support for business functions.

After studying previous studies, researchers tried to
design information systems at the Academic and Student
Administration Bureau (BAAK) of Nahdatul Ulama
University. Using the Togaf method Based on the above
background, the researchers will raise the topic of
information system design research at the Academic and
Student Administration Bureau ( BAAK) Nahdatul
Ulama University (UNU). BAAK UNU currently does
not have an integrated information system that is used to
manage business processes carried out so as to result in
slow distribution of information and processing of
student data. Nahdatul Ulama University also has not
used and utilized technology maximally in carrying out
and processing needs at the BAAK UNU. Printing
documents, Utilization and use of technology only for

printing documents. Overall, in BAAK, UNU Jakarta, in
carrying out its business processes completely, it was
done manually. So the need for a design of an
information system model that can connect sub-
divisions at UNU Jakarta. This study aims to build an
Integrated system and Blueprint model that can be used
to optimize and simplify the development process and Sl
architecture. This study can also integrate between sub-
divisions in the BAAK UNU using TOGAF as a
solution to answer the problems described in the
background.

2.1 Research Methodology

In this study each stage will be adjusted to the
TOGAF framework. An important element of TOGAF
is the Architecture Development Method (ADM) that
provides a specific picture for the architecture
development process [11]. The Open Group
Architecture Framework (TOGAF) is one of the
architectural frameworks that provides the development
method of Architecture Development Method (ADM) .
TOGAF ADM has 8 phases but in this study only 5
phases were used.
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Figure 2.1 TOGAF ADM Method

There are 5 phases used in this study [12]. The phase is:

a. Architecture Vision.

b. Architecture Business.

c. Architecture Information System.

d. Architecture Technology

e. Opportunities and Solution.
Each study should have a clear framework, so the framework
in this study can be seen in Figure 2.2
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Figure 2.2 Research Framework

In this study has a framework where there are 3 stages,

namely:

1. Initial stage

In the initial stage there were 4 activities consisting of:

a. Study of literature.

b. Observation.

c. Interview.

d. Designing Enterprise Architecture.

2. The second stage of the application of TOGAF ADM In
the second stage there are 6 activities consisting of;

a. Preliminary

b. Architecture Vision.

c. Business Architecture.

d. Information System Architecture.

e. Technology Architecture.

f. Opportunities and Solution.

3. The final stage

In the final stage there are 3 activities consisting of:

a. Results and analysis.

b. Conclusion.

c. SI/ 1T Blueprint.

2.3 Data Collection Methods

The research method uses observations, while the data
collection method of this study will be conducted with
primary and also secondary data where data is obtained
through the original source of the research site by means of
interviews and supported by secondary data which
documents from the research site. To get the right and
accurate data and will be used as input in data analysis, the
selection of sources to be interviewed must be carefully
considered, at least with the qualifications of the speakers as
follows;

1. Understand exactly the facts that want to know the data
and information.

2. Have sufficient time to discuss intensively the facts
needed.

3 Data Analysis Methods

The data analysis method used in this study is a qualitative
method through literature studies and the results of
conducting interviews with informants to analyze data.
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3. Results and Discussion

3.1 Preliminary Phase

Defining the main functional area activities using a value
chain consisting of business functions grouped into 2,
namely primary activities and support activities. To identify
the main functional areas and supporters of the college.
depicted using the value chain in Figure 3.1 as follows:

Umum

Kevangan | Kepegawaian

P dan Sistem infi

Wisi Dan Misi

Penerbitan dan Publilcasi

Penerimaan Operasional

Akademik

Pelepasan

mahasiswa Baru Akademik

Aktifitas Pendukung

Aktifitas Utama

Gambar 3.1 Value Chain Universitas Nahdatul Ulama

Based on the description of 3.1 Value Chain, the description
of the business functions described in BAAK UNU is as
follows:
1. Main activities:

a. Admission of new students.
In the new student admission section there is an SPMB
planning activity which includes the activities of the SPMB
committee setting, making the SPMB registration schedule.
SPMB process activities that include SPMB registration
activities, making SPMB questions, implementing entrance
selection tests, examining the results of selection tests,
determining new prospective students who pass the selection.
And new student registration activities.

b. Academic Operations.
In academic operations there are academic operational
planning activities which include curriculum designation
activities, determination of academic calendar, determination
of lecturers, preparation of subjects, preparation of class
schedules and determination of lecture halls. Academic
policy activities which include making KRS activities,
student guardianship activities, academic guidance,
processing study plans. Lecture activities. Academic
evaluation activities that include the activities of conducting
examinations, processing grades. Academic leave activities,
activities for conducting TA meetings / seminars and
academic report activities.

c. Academic release.
In the academic release activities there are activities which
include judiciary assignment activities, graduation
participant registration activities, graduation payment
management activities, graduation activities, diploma and
transcript production activities, graduation registration
activities and graduation activities.
2. Supporting activities

a. The general section is the part responsible for the
smooth running of the activities of educational facilities, has
carried out the development of infrastructure development
from year to year, both physical facilities and facilities to
support education activities.

b. Finance and staffing are activities related to financial
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management, investment budgeting, and determination of
needs, monitoring and allocation of human resources.

¢. Planning and Information Systems are activities related
to the management and development of information systems
and equipment networks.
d. Publishing and publication are activities related to the
management and publishing of student journals, bulletins and
textbooks.

By elaborating on the Value Chain business process, it can
be described the interactions between business processes that
occur in the activities of the Nahdatul Ulama University's
Academic and Student Affairs (BAAK) as follows.

Core process

1. Acceptance of new students
2. Academic Operations
3. Academic Release

Supporting Process

1. General

2. Finance / Staffing

3. Planning and Information Systems
4. Publishing and Publication
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Figure 3.1.1 Inter-Business Interaction between BAAK
UNU

3.2 Phase A. Architecture Vision

In this stage, creating uniformity of views on the importance
of enterprise architecture to achieve the objectives of the
Nahdatul Ulama University was formulated in the form of
strategies and determine the scope of the architecture
developed. Activities carried out in the Architecture Vision
phase are as follows:

1. The architecture of information systems (BAAK) of
universities that make support for Nahdatul Ulama
University to achieve its objectives

2. Providing services needed by the academic community
and stakeholders satisfactorily, reliably and affordable
as well as increasing service quality in accordance with
the higher education mission

3. Consisting of information system units managed by
each unit but integrated with the system at Nahdatul
Ulama University.

4. Accessible to all academicians and stakeholders of
higher education with different levels of needs, roles
and knowledge.

4. Phase B. Businness Architecture
4.1 Proposed New Business Architecture

Based on the results of the identification at the previous
stage, it is known that the business process at the Nahdatul
Ulama University (UNU) Student Academic Administration
Bureau (BAAK) is currently running. So at this stage the
new BAAK UNU business architecture will be modeled with
reference to the business architecture that has been
identified.

1. Operational Academic business modeling

The following is the process of managing new academic
operations that are modeled using BPMN
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Figure 4.1 BPMN Modeling of Academic Operational
Business Processes (Determination of Academic Calendar
and Curriculum)
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Figure 4.2 BPMN Modeling of Academic Operational
Processes
(MTK Determination and Lecture Schedule)
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2. Modeling the New Student Admissions business

The following is the process of managing new
student admissions that are modeled using BPMN.
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Figure 4.4 BPMN Modeling of New Student Business
Processes (Implementation of New Student Formation)
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Figure 4.5 BPMN Modeling of New Student Business
Processes (Implementation of SPMB)

3. Student Release Business Modeling
The following is the process of releasing new students
modeled using BPMN in figure 4.6
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Figure 4.6 BPMN Student Release Business Process
Modeling

5. Phase C. Information System Architecture
Based on the business architecture that has been identified in
the previous stage, it can support the design of data
architecture modeling based on the scenario of the Nahdatul
Ulama University (UNU) Student Academic Administration
Bureau (BAU). At this stage he carried out the steps which
included analysis of the data entities and then carried out the
design of the data architecture modeling based on the
description of the data entities that had been identified at the
stage of the data entity analysis.

5.1 Analisis entitas Data

Data identified based on business scenarios that exist in the
Student Academic Administration Bureau (BAAK) must be
able to determine the following:

1) Accuracy, timeliness and availability of data needed in
the process of managing new student admissions,
academic  operations, academic release and
management of alumni.

2) Data that supports the operational management of BAAK
must be clearly identified.
3) Distribution and relationship between data must be

integrated based on the needs of each division in UNU.

No Data Entity

1 Academic Operational Entity

Business Entity

Curriculum type entities, academic
calendar entities, lecturer entities,
subject entities. study program
entities, faculty entities, college

schedule entities, value entities.

2 New Student Admissions Entity New Prospective Student Entity,

Entity Schedule selection test

3 Academic Release Entity Value Transcript Entity, Diploma

Entity,

Table 5.1 Results of data entity analysis

5.2 Modeling of Inter-Class Relationship Data

The relation between data classes from the data needs in
the operational management of the Nahdatul Ulama
University Student Administration Bureau (BAAK) is
illustrated in the following figure. The attributes of each
data entity are adjusted to the manual data format of the
operational BAAK UNU. The following is an overview
of the Class Diagram Relationship relationships between

the entities of the modeled data.
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Figure 5.1 Information System Class Diagram of the BAAK
UNU
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5.3 Modeling Application Architecture

In modeling this application architecture is based on data
classes that have become a reference in the management of
information systems that will be created later. So that it can
work well in managing the Operational Data of the Student
Academic Administration Bureau (BAAK) of Nahdatul
Ulama University (UNU).

5.4 Application Candidate Determination
The information system that will be designed is a system that
will support operational management at the Nahdatul Ulama
University (UNU) Student Academic Administration Bureau
(BAAK). But in determining the applications that can
support the information system process in carrying out
operational management BAAK UNU is also something that
is not important. Applications that are candidates in
supporting this information system process are as follows.
1. Application for admission of new students
This application is used in conducting new student
recruitment activities which include the stages of new
student registration, selection of new student
admissions, announcement of the results of the
selection of new students and re-registration of new
students.
2. Application of academic operations
This academic operational application is used for
academic operational activities which include the
agenda of compiling and making academic calendars,
preparing and making curriculum, preparing MTK and
making lecture schedules and making KHS and KRS.
3. Student release application
This application is used for managing graduate data,
making transcripts and making diplomas.

6. Application Architecture

Making the required application architecture is needed to
find out the detailed needs of each of these applications. In
this application architecture note the requirements that
include:

1. Number

2. Application Name

3.Description of the application that explains the functions
of the application.

4. Specifications of application requirements, including an
explanation of the processes that can be handled by the
application and the benefits of the application. The
following is the detailed architecture of each application:

NF 1JARP

ARSITEETUR APLIKASI
No. Application APL1
Name Aplication New Student Admission Application
Description Application to manage new student admissions
System The need for new student admission applications can
Requirements help in terms of:
Specifications 1. Providing information on new student admissions
2. Providing information on the schedule of new student
selection
3. Preparation and making questions about acceptance
selection
new students
4. Provide information on the results of admission selection
new students
User Area BAAK and New Student Candidates

Table 6.1 Determination of New Student
Admission Applications

ARSITEKTUR APLIKAST
No. Application APL2
Application Name Application for managing academic operations
Description Application to manage academic operations
System The needs of this academic management application can
. help in-
BT 1. Preparation and creation of an academic calendar
Specifications 2. Compilation and curriculum development
3. Arrange ran to make the schedule of lecturers and
activities
college student
4. Preparation of MTK and lecture schedule
5. Making KRS and KHS
User Area BAAK. Study Program and Students

Table 6.2 Determination of Academic Operational
Applications

APPLICATION ARCHITECTURE

No. Application APL3

Application Name Student release application

Description Application to manage graduate data

System This student release application needs can help in:
T

Specifications 3. Making a diploma

User Area BAAK and Student User Areas

Table 6.3 Determination of Student Release
Applications

6.1 Process Modeling with Use Case Diagrams
This modeling aims to provide an overview of the processes
in the Information System of the Nahdatul Ulama University
that will be built. This Use Case Diagram Modeling includes:
1. Use Academic Operational Case
In detail, a description of the processes that occur in the
Use Case can be seen in table 6.

Use Case Name Academic Operations

Aktor BAAK, WR. BID. Academic, Chancellor, ICT, Study
Program, Lecturers and Students

Description Itis aprocess of academic calendar and curriculum,
planning and implementing new student admissions
programs, compiling activities of students and lecturers,
and making KHS and KRS

Precondition Actors - Actors related to this process enter the system with
their respective access rights and successfully enter the
system

Postcondition The ICT sub-field inputs Academic Operational data into
the UNU Database and uploads it to the Website.

Assumption All actors can do well about the work area according to
their responsibilities.

Success Criteria All data input and data can be done successfully by the
actor.

Table 6.4 Use Case Operasional Akademik
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Figure 6.1 Use case diagram in the Academic Operational
Process

2. Use Case New Student Admission
In detail, the description of the process that occurs in the Use
Case can be seen in table 6.5

Use Case Name Admission of new students

Actor SPMB Committee, Students and ICT Staff

Deskription Is a process in the preparation of a new student registration
schedule, preparation and creation of a new student admission
selection schedule, making new student admission guestions and
informing the results of the selection of new student admissions

Precondition Actors related to this process enter the system with their respective
access rights and successfully enter the system.

Postcondition The ICT subfield input student data into the database
UNU and upload to the website.

Assumption All actors can do well regarding work areas that are tailored to their
responsibilities.

Success Criteria All data input and data output can be done successfully by the
actor.

Table 6.5 Use Case for New Student Admission.

SFME Committee

Figure 6.2 Use case diagram in the New Student Admission
Process

3. Use Case Pelepasan Mahasiswa
In detail the description of the process that occurs in this Use
Case can be seen in table 6.6

Use Case Name Student Release

Actor BAAK, Alumni and ICT Staff

Deskription Is a process in managing the Registration of Graduates and the
implementation of Graduation

Precondition Actors related to this process emter the system with their respective
access rights and successfully enter the system.

Postcondition The ICT sub-field mputs data from the college to the UNU database
and uploads it to the website.

Assumption All actors can do well regarding work areas that are tailored to their
responsibilities.

Success Criteria All data input and data output can be done successfully by all actors.

Tabel 6.6 Use Case Pelepasan Mahasiswa

Figure 6.3 Use case diagram in the Student Release
Process

7. Phase D. Technology Architecture

This stage aims to provide a determination and decide on
technology which is then implemented as supporting data
processing through information system applications. In
addition, it can be important in the efficiency and
effectiveness of the operational processing of the academic
and student administration bureau of Nahdatul Ulama
University. At this stage the modeling of the technology
architecture includes database modeling, data center
technology modeling and network infrastructure modeling.
The purpose of modeling this technology architecture is to
support the processing of information systems designed.

7.1 Analysis of the Gap of IT Architecture

Gap Analysis is intended so that the results of information
system modeling meet the desired target. The results of the
technological architecture Gap Analysis are shown in table
7.1.
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No | Current SI Archi Prop i ST Architecture
Target

1 | For connection Generally | The network must be| All sub-sub can be

still use the dial-Up |integrated with  one| connected with one

facility another another
There is no computer | Choose a computer to be | Availability of
acting as a server for the | a server computers as servers, to
system being built. store  and  process

operational data.

2 |There is no Disaster | Creating a  Disaster [ Data and  network
Recovery Plan Recovery Plan | security is more secure
infrastructure so that if there is a

problem in the mam
network, it can still
function using backup

Table 7.1 Analysis of the Current IT Architecture BAAK
Gap
7.2 Modeling IT Architecture
the information technology infrastructure that exists at
Nahdatul Ulama University (UNU) when it is still not
optimal or has many disadvantages so that new information
technology can be proposed to be modeled as shown in

Figure 7.1

Manziement T | | Client | | Aotication
[ Crient Ooerator | | ctient Computing | User Tterface
Commmie] (=] [ |
Stantar
Manajement Server & data Center Aplication
\\ Sistem (FW & NGFW)
\
A\ w —' mtemt? h\ """" I Branch Office (DE) |
| Central Management | \1 Distributed Enterprise |
Jaringan PP Wisfi Security Jaringan
Kompuier
\ i ) T

Figure 7.1 Modeling of Technology Architecture

7.3 Modeling Database Technology

1. Online Transaction Processing (OLTP)
SQL server database engine.

2. Online Analytical Processing (OLAP)
SQL Server Analysis Service, for data mining.

3. Extract-Transform-Load (ETL)
SQL Server Integration Services.

4. Reporting
SQL Server Reporting Services.

5. Messaging
SQL Server Notification Services.

7.4 Modeling of Network Technology
-.‘\

User Tik il

Figure 7.2 Modeling of Computer Network Architecture

8.1 Conclusion

Based on the results of the above research, it can be

concluded as follows:

1.Enterprise Architecture Information System The Academic
and Student Administration Bureau of the Nahdatul Ulama
University formed can be used as a guide to managing
information systems in terms of processing data and
information so as to improve business efficiency.

2. Based on the results of this design obtained a system that
is able to support the operational process at the Academic
and Student Administration Bureau. So that the problems
regarding the absence of Information Technology support
in accommodating the implementation of business
processes at the Academic and Student Administration
Bureau of Nahdatul Ulama University can be resolved, the
data and information needed can be stored and accessed
quickly, precisely, and accurately.

3. There are three applications designed on this system. That
is the application of new student admissions, academic
operational applications, and student release applications.

4. With the information system at the Academic and Student
Administration Bureau of Nahdatul Ulama University, the
university can optimize the publication of information
relating to the development of the university.

5. This research results in an Enterprise architecture design
Blueprint in the BAAK of the University of Nahdatul
Ulama Jakarta (UNU).
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