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Abstract

The study aims to describe planning strategies of information technology and information system on higher education based computer,
especially College of Computer Science Yos Sudarso Purwokerto or “Sekolah Tinggi Ilmu Komputer Yos Sudarso Purwokerto”
(STIKOM Yos Sudarso Purwokerto) Indonesia. The method was Enterprise Architecture Framework, in which each components of
framework must utilities some analysis like SWOT analysis, IT Balanced Scorecard and Portfolio Application Framework. The result
from Enterprise Architecture Framework documentation, can give a description to institution about development strategy of information
system which is compatible with higher education institution vision and mission, as well as give input related to technology infrastructure

condition and resource of institution. It is hoped that the blueprint can be implemented as a manual for developing institution.

Keywords: Enterprise Architecture; SWOT Analysis; IT Balanced Scorecard; Portfolio Application.

1. Introduction

Information Technology (IT) and Information System (IS) has
become a primary need for every business sectors in Indonesia.
The role of IT and IS has been proven in giving value added to
every products and services of organization [1], in terms of manu-
facture [2], production [3], service [4], banking [5], government
[6], as well education [7]. According to Hall, information system
is a combination of formal procedure in which the data were clas-
sified, processed into information, and distributed to users [8].
Education is an important for nation to increase science and
knowledge. Based on the data from Ministry Research, Technolo-
gy and Higher Education which organized all higher education
institutions registered in Indonesia, there are 4.504 legitimate
higher education institutions including 3.136 Private Higher Edu-
cation, 1.060 Islamic Higher Education, 186 State Higher Educa-
tion and 122 Public Higher Education. The huge amount of higher
education institutions in Indonesia shows the high competition,
especially for Private Higher Education.

By the high competition, every higher education institution at-
tempts to increase their value of services to win the competition.
Consequently, the role of IT and IS becomes important to pay
attention because IS usage concept is not only as a support but
also as an enabler, in which its role is to make business processes
easier and to make information technology a strong driver in creat-
ing new ideas which, at first, it is difficult to do without technolo-
gy information support. A good information system will be useful
for institution, so there is a need to determine information system
strategy which is compatible with organization business strategy
[9]. Information system development strategy requires analysis

toward external and internal factor employing SWOT analysis. By
the employment of SWOT analysis, the institution can identify the
strengths, weaknesses, opportunities and threats internally and
externally from company [10]. From the result of SWOT diagram,
the institution can determine what kind of policy should be taken.
STIKOM Yos Sudarso is one of private higher education institu-
tion in Purwokerto employing information technology as learning
curriculum as well as business value improvement in its every
service. This is done to make institution compete other institution
not only in Banyumas regency but also beyond.

Regarding the underused information technology in STIKOM Yos
Sudarso Purwokerto, especially information system development,
it is hoped that this study can identify information about basic
potential related to internal and external strategy factors which can
be used for information system strategy development in STIKOM
Yos Sudarso Purwokerto. Besides, documenting enterprise archi-
tecture related to information system is useful to make information
system strategy planning in STIKOM Yos Sudarso which is ap-
propriate to institution business need, as well as create information
system application need plan in STIKOM Yos Sudarso to increase
value of higher education in the future (Future Application Portfo-
lio).

2. Research method

The study deployed Enterprise Architecture Framework method,
containing discussion related to Goals & Initiatives, Product &
Services, Data & Information, System & Application, Network
and Infrastructure. The components in that framework applied in
STIKOM Yos Sudarso Purwokerto were goals, process, standard
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and resource which can extensively line of business institution.
Fig. 1

In the present architecture, STIKOM Yos Sudarso Purwokerto has
EA components in each level of frameworks. It functions to create
basic resource and activity, so the difference between the present
and future activities reveals.
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Fig. 1: Elements of Enterprise Architecture Framework [11].
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Fig. 2: Elements of EA Documentation [11].

This future architecture containing EA components belongs to
STIKOM Yos Sudarso Purwokerto in which it is new or changes
related to institution need to support new strategy initiative, opera-
tional or technology need.

By documenting Enterprise Architecture Framework, we need
some analysis and methods applied, as the following explanations:

e  SWOT analysis uses to analyze internal and external factor
in terms of business process and information system, so the
researcher can determine Goals & Initiatives of this study. It
is often used in environmental management as a diagnostic
method to identify key factors affecting the success or fail-
ure of organization projects [12].

e IT Balanced Scorecard is used to measure information sys-
tem performance in STIKOM Yos Sudarso Purwokerto
based on 4 perspectives, including institution contribution,
user orientation, operational improvement and future orien-
tation. It aims to know if information technology has sup-
ported vision, mission and strategic goal of STIKOM Yos
Sudarso Purwokerto as well as to document it into Goals &
Initiatives components of Enterprise Architecture Frame-
work. Balanced Scorecard becomes an effective method to
measure IT performance in organization, which supports
organization in translating IT department strategy in specific
purpose, action plan, and performance standard [13].

e Activity Diagram and Use Case Diagram are used to see the
business process and information system development plan-
ning which is appropriate to user functional need.

e Portfolio Application Framework is used to interpret the
present and used information system condition; higher edu-

cation potential and application need to increase higher edu-
cation value in the future (Future Application Portfolio);
and description of SI application contribution of organiza-
tion and future development.

e  Enterprise Architecture Framework is used to identify scope
of architecture which has to be documented and to make a
relationship among architecture area in STIKOM Yos Su-
darso Purwokerto.

3. Results and discussion

Based on the data obtained, the appropriate analysis is conducted
to document enterprise aarchitecture created from combination of
some analysis.

3.1. SWOT analysis

SWOT Analysis is used to identify basic potential information of
internal and external factors which determines strategy used in
strategy development [14]-[16]. It is done regularly to formulate
STIKOM Yos Sudarso Purwokerto strategy. The analysis com-
pares external factor (opportunities and threats) and internal factor
(strengths and weaknesses). The SWOT Analysis of STIKOM
Yos Sudarso Purwokerto is presented in Table 1. SWOT analysis
of STIKOM Yos Sudarso Purwokerto is described in the follow-
ings.
a) Internal factor analysis: business strengths and weaknesses
and IS/IT of STIKOM Yos Sudarso Purwokerto.
b) External factor analysis: business opportunity and threat and
IS/IT of STIKOM Yos Sudarso Purwokerto.

Table 1: SWOT Analysis of STIKOM Y os Sudarso Purwokerto

Code  Strengths Code Weaknesses
The availability of .
S1 computer and infor- w1 :-iis 17 e el mEndine -
mation technology v
The strong leadership
commitment is proved Lack of information system
S2 . w2
by supporting effort of development/ renewal
institution development
The weakness of integration
Leader support in ap- in terms of function because
S3 plying technology W3 of ineffective control func-
tions in realizing vision and
mission of higher education.
Having the high
uniqueness related to
orientation in graduate STIKOM Yos Sudarso is
S4 o w4 .
competition develop- still young
ment based humanities
value
Code  Opportunities Code Threats
The opening of CIT .
A Unsimultaneous manage-
development utilization o
o1 - - - T1 ment among divisions.
in supporting organiza-
tion management
Development and pro-
02 gress of information T2 Lo Of. s}ystem manager
competition
technology
There is a potential to Competition among educa-
03 integrate data and in- T3 tion institutions in Infor-
formation mation Technology

The increase of society
awareness to give their

04 children education until T4
computer higher educa-
tion institution.

Fast information technology
development

From the Table 1, EFAS and IFAS matrixes are formulated. EFAS
matrix is formulated from out of STIKOM Yos Sudarso Purwok-
erto data as follows (see Table 2). Also, IFAS matrix are presented
in Table 3.
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Table 2: EFAS Matrix

uniqueness related to petition

External strategy factors Value Rating =R Comment Clik; LU graduate
Value competition develop-
ment based humanities
value
Opportunity: Itis im- Sub total 0.65 211
portant in
. decision .
. The opening o_f 0.13 4 0.52 making Weaknesses: It tends to be
CIT development utilization 0.2 1 02 manual
in supporting organization Has IT been used ’ ’
i ?
:nanagemerg evelopment and :naxnmally. L The present
progress of information Information Lack of information 0 D mformatl'on’
technol 0.2 3 0.6 7 7 system development/ RN
echnology _ - : - — ) p develop further
. There is a poten- renewal
:Laflotromler&ti%gr;]rate data and Increasing Sl
. L fl
The increase of society 026 4 104 ~ Management The weakness of inte- u;s;eoin ﬁelp-
awareness to give their gration in terms of 0.05 1 0.05 ing control
children education until Information function because of ’ ' function
computer higher education technolo ineffective control
institution 0.14 2 0.28 become 33’ function in realizing
opportunit vision and mission of
ir??he futur); higher education
Sub total 0.73 2.44 STHKOM ¥os Sudarso The small
young 5 amount of
0.04 0.08 higher educa-
9 There is tion graduate
Threats: 0.09 0.18 disharmony Sub Total 0.36 0.39
. Unsimultaneous 9 Less effec-
management among divi- 0.07 014  tivenessand  After knowing IFAS and EFAS values, SWOT diagram is formu-
SIIeInE, Lack of g‘:f'c'e”"y of " Jated to know STIKOM Yos Sudarso Purwokerto status.
r'nana o Confcetict’iosnysmm To find it out is done by the difference between IFAS and EFAS
g P A huge X Axes (internal) = strengths — weaknesses =2.11 -0.39=1.72
. Competition 006 1 006  amount of Y Axes (external) = opportunities — threats = 2.44 — 0.48 = 1.96
among education institutions higher educa-  Fig. 3 shows the SWOT diagram.
in Information Technology tion institu-
tionin IT
Fast information technology uadran 3: o uadran 1:
development SQ ortine Stratest Opportunities SQ ortine Strateay
2 Changes in 1pporing SIaiegy gportng Strategy
0.05 0.1 IT Turn-around Agresive
e g (L72,156)
Sub Total 0.27 0.48 ,
. Weaknesses . Strenghts
Table 3: IFAS Matrix
Internal strategy fac- . IFAS
P Value  Rating Value Comment Quadran & Quadran 2
Strength: Supporting Strategy Supperting Strategy
The availability of 0.21 4 0.84 Having IT Defensve Threats Diversificaion
computer and infor- infrastructure
mation technology Fig. 3: SWOT Diagram.
The strong Iegdershlp 0.09 8 0.27 Stfong leader- 3.2 IT balanced scorecard
commitment is proved ship for devel-
by supporting effort of oping higher .
i,ilsmft?on de%/elop— egucgtioi IT Balanced Scorecard will be used to measure the performance of
ment STIKOM Yos Sudarso Purwokerto information technology sys-
The leader is tem with reference to 4 perspectives, including institution contri-
Leader support in 0.15 4 0.6 aware about bution, user orientation, operational improvement, and future ori-
applying technology theimportance  entation. It can be seen on Table 4. It aims to know if information
of IT technology sector has supported vision, mission and strategic
- goals of STIKOM Yos Sudarso Purwokerto.
Humanistic
Having the high 0.2 2 0.4 graduate com-
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Explanation in cause and effect relationship
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1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

IT System and infrastructure development - IT quality im-
provement. By developing IT system and infrastructure, IT
quality automatically will also improve.

IT system and infrastructure development - Providing a
quality network infrastructure, information system. The
good IT system and infrastructure can fulfill the needs of
human resource on network and information system in
STIKOM Yos Sudarso Purwokerto.

IT system and infrastructure development - Ensuring the
availability of quality data and information. By conducting
IT system and information development, IT division will at-
tempt to develop information system to fulfill the need of
data and information through the good information system
evolution.

IT operational staff skill improvement - IT staff perfor-
mance improvement. By improving IT operational staff skill,
it automatically will improve IT staff performance better. IT
staff will be more competent in coping with all problems
and will give better performance.

IT staff skill improvement - Having quality human re-
source in IT usage. Improving IT operational staff skill is
one of institution need realizations in having quality human
resource in IT usage.

IT quality improvement - IT function contribution. IT
quality improvement will give significant contribution to-
ward IT function.

Problem management -> Operational efficiency. A good
management problem will give efficiency in conducting dai-
ly operational.

Problem management - The increase of user satisfaction.
A good problem management will also increase information
system user satisfaction.

Operational efficiency - The increase of user satisfaction.
A definite operational efficiency will increase user satisfac-
tion, because operational unit work becomes faster and easi-
er.

Operational efficiency = maintaining and developing in-
formation system and IT infrastructure. A better operational
efficiency will ease information system and IT infrastruc-
ture resource maintenance and development.

Application development efficiency > Operational effi-
ciency. By the good and efficient application development
evolution, institution operational event will be faster, effec-
tive and efficient.

Application development efficiency = The increase of user
satisfaction. The fast and good application development will
help user in doing his/her work and will also increase in-
formation system user satisfaction.

IT staff performance improvement - Problem management.
A good IT staff performance will be able to solve problem
and to improve problem management better.

IT staff performance improvement - The increase of user
satisfaction. IT staff performance improvement as user in
solving many problems can increase user satisfaction due to
good application performance.

The increase of user satisfaction > User productivity im-
provement. The increase of user satisfaction will stimulate
user productivity in solving many problems.

User skill improvement - The increase of user satisfaction.
User skill improvement will also increase user satisfaction,
because the used application can cope with many problems.
User skill improvement - user productivity improvement.
By improving user skill, user productivity in solving prob-
lems will also improve.

User productivity improvement - Having quality human
resource in IT usage. User productivity improvement is a
realization of company strategy in having quality human re-
source, especially in using IT device.

19)

20)

User productivity improvement - IT function contribution.
Improving user productivity will give a good IT function
contribution in a useful IT application assembling.

IT function contribution - Ensuring the availability of
quality data and information. The bigger IT function contri-
bution will help in providing a better quality data and in-
formation.

Table 4: Formulating Strategic Goal of IS/IT

. It Balanced .
Perspective S —— Strategy Strategic Goal
Providing net-
Business Institution work infrastruc- n -
Contribu- Contribution  ture, quality IT function contribu-
X . " A tion
tion Perspective information
system
User satisfaction
improvement
. . Ensuring the
User Orien-  OMeMation o oirability of ~ User skill improve-
8 User Per- -
tation spective quality data and ment
2 information.
User productivity
improvement
. Problem
management
. Maintainingand  ppera
Operational — tional efficiency
. developing in- 7
Operational ~ Improve- § : . Efficiency
Excellence  ment Per- ormation YSEM ¢ network infrastruc-
. and IT infrastruc-
spective - ture, system and
application develop-
ment
IT staff performance
. Hav-
ing a quality
human resource Information system
Providing and and IT infrastructure
Future giving improve- development
Future - n 2 R
. . Orientation ment in innova- Staff skill improve-
Orientation . .
Perspective tive IT strength ment
and to maintain IT development in-
system and in- novation
formation tech-
nology well
After creating cause and effect diagram (See Fig. 4), IT Balanced

Scorecard is formulated based on strategic objective, measurement

result

(See Fig. 5) and its achievement (see Table 5).

IT balance scorecard measurement result based on four perspec-
tives is shown in Fig. 5, in which its value measurement can be
seen in Table 5. Besides, the measurement result considers value
parameter in Table 6. Therefore, it can be concluded that the
measurement based business and future orientation is very bad,
but the measurement based user orientation and excellent opera-
tion perspectives is bad as shown in Table 7. Consequently, a
good strategy in information system development is required to
improve organization performance in the future

Table
card

5: Strategic Objective and Its Achievement of IT Balanced Score-

Strategy Standard

Measurement
Result

Strategic

Objective Achievement

Business Contribution
IT Function Contribution

Al%

Process of

STIKOM Yos Sudar-

so business utilizing

100% 50% 50%

information system
application

A2 %

Auvailability

network infrastruc-
ture, system, applica-
tion and data.

Total

Average

> 90% 80% 88%

138%
69%

User Orientation
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User Satisfaction Improvement
A.1 % User satisfac-
tion level of applica-
tion utilization easi-
ness.

A.2 % User satisfac-
tion level of infor-
mation system appli-
cation performance
A.3 % User satisfac-
tion level of given > 90% 75%
solution

Total

Average

User Skill Improvement
B.1 % User training
implementation

B.2 % User compre-
hension level of
information system
application

Total

Average

User productivity improvement

C.1 % Level of time-

liness in finishing 100% 90%
work

C.2 % User accuracy

level in doing activi- ~ 100% 70%

>95% 72.5%

>90% 80%

> 80% 50%

> 80% 85%

ty

C.3 % Expected

output level

Total

Average

Operational Excellence
Problem Management
A.1 % Problem

solved on time

Total

Average

Operational Efficiency
B.1 % Availability
level of data commu-  100% 82%
nication network.

Total

Average

Application development efficiency

C.1 Time of applica-
tion development
C.2 % Timeliness
level in developing
information system
information

Total

Average

IT staff performance improvement

D.1 Time needed by

IT staff to solve user

problem of infor- 2 days 3 -4 days
mation system appli-

cation.

D.2 % User satisfac-

tion level over solu- 95% 70.3%

tion from IT staff.

Total

Average

Future Orientation

A System and IT infrastructure development
A.1 % how many

times institution 2 times /
develop IT infra- year
structure

Total

Average

IT operational staff skill improvement
B.1 IT staff training > 3 times/

100% 63%

100% 63%

4 months 5 months

95% 71.3%

Oncelyear

f . once / year
requency in a year year

B.2 User training > 4 times / .

f twice / year
requency year

Total

76.3%

88%

83%

247.3%
82.4%

62.5%

100%

162.5%
81.25%

90%

70%

63%

223%
74.3%

63%

63%
63%

82%

82%
82%

80%

75%

155%

77.5%

57%

74%

131%
65.5%

50%

50%
50%

33.3%

50%
83.3%

Average 41.65%
IT quality improvement
C.1 % IT staff which

is, at least, bachelor 100% 100% 100%
degree

C.2 % IT support of

institution perfor- 100% 66% 66%
mance

Total 166%
Average 83%

By evaluating the result of performance measurement, matrix
assessment is created based on value category and then the result
of IT performance measurement table is formulated, as follows
(see Table 6):

Table 6: Assessment Matrix Based Value Category

Value Value category
0% - 70% Very Bad

71% - 80% Bad

81% - 90% Good

91% - 100% Very Good

The following is a result of IT performance measurement (see
Table 7).

Table 7: The Result of IT Performance Measurement

Perspective Contribution RN EC Value
Result

Business IT function contri- g

Contribution bution B Vi Eeld

Average 69% Very Bad
User satisfaction 82.4% Good
improvement

l_Jser Orienta-  User skill im- 81.25% Good

tion provement
User productivity 74.3% Bad
Improvement

Average 79.3% Bad
Problem manage- 63% Very Bad
ment
Qperatlonal effi- 82% Good

OpETETzl 2emlsi)c/:ation devel-

Excellence PP . 77.5% Bad
opment efficiency
IT staff perfor-
mance Improve- 65.5% Very Bad
ment

Average 2% Bad
System and IT
infrastructure 50% Very Bad
Improvement

Future Orien-  IT operational

tation staff skill im- 41.65% Very Bad
provement
IT quality im- 83% Good
provement

Average 58.2% Very Bad

The following Table 8 is the brief summary of performance meas-
urement result:

Table 8: Summary of Performance Measurement Result

Perspective Measurement Result
Business Contribution 69%

User Orientation 79.3%

Operational Excellence 72%

Future Orientation 58.2%

Average 69.625%
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Fig. 6: New Student Enrollment Process Diagram.
3.3. Enterprise architecture

This documentation of analysis result and recommendation which
has been proposed to STIKOM Yos Sudarso Purwokerto uses
Scott A. Bernard framework, its components are explained in the
followings:

3.3.1. Goals and initiatives

Goal and Initiatives is explained through SWOT analysis and IT
Balanced Scorecard.

3.3.2. Product and services

Products and services of STIKOM Yos Sudarso are shown in New
Student Enrollment Process Diagram (see Fig. 6). Developing
New Student Enrollment Information System expectedly gives
value added related to the easiness of accessing information about
enrollment. The diagram is shown Fig. 6.

3.3.3. Data and information

Documentation related to institution data and information is sum-
marized based on data accessibility with internet usage in each
institution business process. Data accessibility with internet usage
is shown in the Table 9.

Table 9: Data Accessibility with Internet Usage

Data Management System

Using
computer
with local
network
(Intranet)

Using
computer
with broad
network
(Internet)

Using
computer
without
network

DR Manually®

Student
Payment \
Study Plan
Form
(SPF)
Schedule
Grade
Academic
Transcript
Graduate
Lecturer
Staff
Support
Staff
Finance
Inventory
Library
Total

Zl22l2l 2 222 2 22 @2

NA= NB= N(; D= 13

3.3.4. System and applications

System and applications is describes in a framework portfolio
application. It aims to give description about information system
application which is good for institution and to give benefits in the
future. It is explained in the followings.

Some recommendations of information system strategy is created

based on the previous application including:
e New Student Enrollment Information System

Staff and Lecturer Recruitment Information System
Cooperation Information System
Lecturer and Student Academic Information System
Payment Administration Information System
Online Attendance System

Subject Schedule Information System

Table 10: Portfolio of STIKOM Yos Sudarso Application

Strategic

High Potential

New Student Enrollment
Information System (+)
Staff and Lecturer Re-
cruitment Information
System (+)

. Cooperation
Information System (+)

. Online
Attendance System
(+)

High e :
. L RTEr T (Sf)bject Schedule
Student Academic In- Information Svs-
formation System (+) tem (+) y
Contribution .
potential of . Payment
IS/IT to Administration Infor-
achieve and to mation System (+)
support Key Operational Support
STIKOM Yos Inventory Infor-
Sudarsi Pur- mation System
wokerto Academic Information rlal:triirr? Slgg)err_n
S . LPPM (Institute of
Low  Payment Information Research and
System .
Staffing Information community Ser-
System vice) -
Alumni Infor-

High

mation System

Low

STIKOM Y os Sudarso Dependency of Information

System Application

To give one of descriptions about New Student Enroliment Sys-
tem development, the researcher uses Use Case Diagram created
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after User Need Analysis. The diagrams are shown in Fig. 7 and
Fig. 8.

Managing re-registration

- < -
— - -
Vanaging Study Prograff - - ’, i
wepirdens - Ea
-
-

Administration

- - s
Depaftment - -7 L

l - - -~

// - -
. - -~ -
Managing Test _ PRt
= /,«n-:uie»
= P A
- 4
re '
. Managing Process )~ 7
- = Ed
- /,
-
Managingpassingsta;m
~
s

Arranging new student
enrollment report

Fig. 7: Use Case of New Student Enrollment Information System Diagram for Administrator.

-

-
-
Fuffilling requirement <eincludes>
I -~ -
- -
aving online academic
potential test (TPA/APT
- - -
-— -
” -
Re-registering <<includes>
— -
-
—~
-
-
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Fig. 8: Use Case of New Student Enrollment Information System Diagram for User.

- -~
=<includes> ~

- -
— e

-
— — — wcincluders— — — —
o

_ -
- -
=<includes> -
- -

User

each class. It is also added in each laboratory, lecturer, General

3.3.5. Network and Infrastructure Administration Office, Academic Administration and Finance
. . . Office and chairperson rooms. Hotspot is also available in gaze-

STIKOM Yos Sudarso has internal network with using star typol-  poes. Some access point is provided in each story so internet usage

ogy and ISP, so each node can access internet service providing by s available in each story. Internet network scheme in di STIKOM
institution. It also has three-story building, and in the terrace there o5 Sudarso Purwokerto is shown in Fig. 9.

are gazeboes used by student to keep in touch one another. By
using microtic router, network classes are divided appropriately in
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Fig. 9: Internet Network of STIKOM Y os Sudarso.

4. Conclusion

Based on analysis result, it is concluded that internal and external
factor analysis result with reference to SWOT Analysis can give a
description about strengths, weaknesses, opportunities and threats
which has to be faced by STIKOM Yos Sudarso in terms of busi-
ness and information technology. Besides, IT Balanced Scorecard
analysis result can give indication about higher education condi-
tion in accordance to 4 perspectives including institution contribu-
tion, user orientation, operational improvement and future orienta-
tion. Furthermore, documentation result of Enterprise Architecture
created by researcher is expectedly able to give a clear description
related to information technology infrastructure and information
technology resource of STIKOM Yos Sudarso Purwokerto, as
well as further information system development strategy for
STIKOM Yos Sudarso Purwokerto.
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