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Abstract—Course Management System (CMS) is a secure web
based management system which is specifically designed for
controlling student’s admission and academic process. This
system is designed to detail the activities streamline of student’s
admission and academic process, such as how and when the
application should be started, and how to coordinate the
resources amongst other stakeholders. This system is designed
based on the 1SO 9001:2008 Management Quality System
General Requirement Clause 4.1(b) and Clause 4.1(c).
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1. INTRODUCTION
1.1 Background

Management of tasks related to academic works is
complex. There are many aspects involved, starting from
registration, staff management includes registration staff,
lecturer, lecturer assistance, examinations and assessments at
the end of semester, up to the need to track the student’s
progress. Each activity has its own procedure, content, and a
lot of resources. On the one side, the university development
and the addition of both faculty and study programs require
the use of more and more resources. If the needs for
resources are not met, this will affect the overall academic
service quality.
For that reason a Course Management System (CMS) is
required, this system is designed to improve the academic
service quality. CMS is a system designed to simplify,
streamline, and automate aspects related to the academic
process workflow, such as courses setting, class divisions,
lecturer arrangements, module or guide book distributions,
assignment  submissions either individual or group
assignment, examination, final assessment, and Study Result
Card (KHS) printing.
CMS is an information technology-based system to control
the execution of all those processes above in order to reach
sustainability in the flow of academic service scheme
process, including the registration and lecture process. CMS
describes in detail the sequence of activity processes, such as
when an activity should begin to be implemented and ended,
what activities should be carried out next, as well as how to
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coordinate all these activities with stakeholders or other
parties associated in the process as a whole. This is in line
with the general requirements of standard quality
management system ISO 9001:2008 Clause 4.1(b) which
states that an organization must set the sequence and
interaction of the process, and Clause 4.1 (c) which states
that an organization must set the limits and methods needed
to ensure the operation and controlling process run
effectively.

The advantages which can be expected from the use of CMS
applications with the workflow control support, in addiction
to maintaining the process sustainability in the faculty
activities, it can also help the staff performance efficiency or
other parties related to the process. The system is also
expected to reduce the use of paper documents so it can
minimize the possibility for documents to be broken,
scattered, lost, and so forth. At the end, it is expected that the
established system can be used to improve the academic
service quality.

1.2 Workflow Modelling and Application

Workflow modelling is a representation of workflow
application and how the application is technically will be
executed, how the organization environment in which the
application will be executed before the application can be
used in the workflow management system (WFMS) [2].

In this regard, the data to be used in the modelling of
workflow application [3] consists of:
a) The coordination structure of business process execution,
b) The sequence of execution process, and
c) Valid time (VT) or execution target date.

There are three types of modelling that can be used to
model the workflow application [3].
1. Organizational Model
2. Process Model
3. Information Model

1.3 Quality Management System
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According to SNI ISO 9000:2008, quality is the degree
achieved by the inherent characteristics wich fulfill the
requirements. Meanwhile, quality management system is a
management system which is used to control the
organization in term of quality. Based on ISO 9001:2008
clause 4.1 about the General Requirements on the
organization’s Quality Management System are as follows:
a) The organization must set the processes needed for
quality management system and its implementation to the
entire organization.

The organization must set the sequence and process of
interaction.

The organization must set limits and methods needed to
ensure that the operation and controlling process run
effectively.

The organization must conduct monitoring, measurement,
if possible, and analyze each process performed.

The organization must take necessary actions to achieve
the planned results and continually make improvements
to the processes within the organization.

b)

c)

d)

€)

1.4 Flowgraph and Cyclomatic Complexcity

Flowgraph or signal flow graph is a representation
method of the flow system consisting of nodes or points and
are connected by lines or segments.

Cyclomatic Complexity is a method of flow measurement
or independent flow in programming, when the syntax is
executed. Cyclomatic Complexity is calculated using the
equation:

V(G)=e-n+2, Note:

e = number of node
n = number of flow (flow)

G = index flowgraph

1.5Rationale

This research was conducted to determine how to develop
CMS application workflow oriented which can be used to
control the workflow of new student’s registration and
academic process. It has become a requirement for the
institution or organization to set the sequence and interaction
process, as well as to set the limits and methods neede to
ensure that the operation and controlling process run
effectively as stated in the Quality Managenent System
Standard 1SO 9001:2008 Clause 4.1 about the General
Requirements for Quality Management System. The final
goals for the implementation of ISO standard are to improve
the student’s service quality, including new student’s
registration and acaemic process.

Here is a chart of the rationale “The development of
Course Management System Application Workflow-
Oriented to Control Student’s Admission and Academic
Process”.
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Problem

Berdasarkan 150 9001:2008 | Belum adanya dukungan
untukmeningkatan mutu  aplikasi berbasis sistem
pelayanan diperlukan informasi untuk
sistem yang dapat pengendalian proses PMB
menjabarkan, dan perkuliahan di
mengurutkan, dan Fakultas lImu Komputer
mengendalikan pelaksanaan.  Universitas Bandar
proses di dalam organisasi Lampung

Approach

Aplikasi manajemen
workflow

Course Management
System (CMS)

Software Development

Testing:
Whitebox dan
Blackbox
Testing
I

Specification

Design: UML bl

Software Implementation

Fakultas llmu
Komputer
Universitas
Bandar
Lampung

Pre test Post test

Aplikasi CMS berorientasi workflow diharapkan dapat
digunakan untuk mengendalikan proses PMB dan
perkuliahan di FIK UBL untuk meningkatkan mutu
pelayanan sesuai persyaratan SMM ISO 9001:2008

Fig. 1: Rationale

Il. RESEARCH METHOD

2.1 CMS Workflow Analysis at Administrator Level

Administrator in CMS is responsible for managing the
workflow process, such as to add or change activities which
must be performed in a continuous process.

Here is the design of CMS use case workflow administrator:

;

Administrator PHMB \
Menentukan user untuk follow up berkas

Menerima update status proses

Menginput Daftar Matakuliah Menentukan Jam KBM

System

Menentukan jadwal PMB

.\

Administrator KBM

Fig. 2.1 Use Case Workflow Administrator

From this use case chart, it is known that there are two actors
in the equal position, that is as the administrator but with
different function. Interaction between objects are described
in the Sequence Diagram below.
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sdvorkfonPHEAD )

Login Modul Aplikasi

: Administrator PMB

T
'
'
'
'
'
' '
'
'
'
'

11 cek_priviege()

2.+ atur workflow dan role()

z T

F‘ig. 2.2 Sequenée Chart Workflow Adminisltrator

To set up the workflow using the application module, the
process sequence is as follows:

sdsetilorfon )
% Login Modul Aplkasi Nama Aplikasi| | StartPelaksanaan | |Target Penvelesaian Peran
. Adniistrator PMB, 1
fl:cek_nrw\.‘dege“ i
2:pih()

3 ¢input()

e : { :
U ' 7:tebba) '

Fig. 2.3 Sequence Chart for Setting Workflow PM

Activity Diagram/Chart is a technique to describe procedural
logic in administrator workflow. Here is an activity diagram
for administrator workflow.

Cek Akses

[denied]

Tampilkan Error Page

[granted]

[admin .
[admin
PMB]J/ KBM]

Tampilkan Manajer KBM

Gampil kan Manajer PendaharaD

Ubah lIsi

Update Status

Simpan

Fig. 2.4 Activity Diagram for Administrator Workflow
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2.2 CMS Workflow at Stakeholder Level

Use case for administration management is as follows:

System

Penerimaan Berkas Pendaftaran
— Penerimaan Hasil Ujian Masuk

—_—

>0

Marketing Pengumuman Hasil Ujian Masuk <indude>>

HMenginput Berkas Wawancara

- -<hidide s>

(

Mewawancara Calon MHS
Menerima Daftar MHS baru

Tim Pewawancara <<include>>

<

Menyusun Rencana Studi Mahasiswa Baru

oy

>0

KA Prodi

Fig. 2.5 Use Case for Registration Management

Based on the above use case, registration sequence can be
made as follows:

sd receivingEntries )

% Database Pendaftaran | | Database Hasil Ujian Masuk Email Notifikasi
: Marketing ] H

31 : terima_pendaftaran() .

2. linat_lulusan()
| kirim email kelulusan atau ketidagulysan()

Fig. 2.6 Acceptance Sequence of registration files for the user from
marketing group

sdwanancars )

Database Pendaftaran Wawancara Form Wawancara

: Tim Pewawancara

11 cek pendaftaran()

2 menyelenggarakan()
3 validasi()

t :
U 41 simpan() '

‘Fig. 2.7 Interview by Interviewer Team
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sd staferkuizhan )

sd inputkRS )

% Database MHS Data Mata Kulish Database KRS

KA Prod : : ] : User

Login Modul Assignment

(\I

1icek(

2 tambahkan()

21 klik assignment()
3: simpan{)

3 : update assignment()

Fig. 2.8 Input KRS by The Head of Study Program

Fig. 2.11 Update assignment sequence

Activities undertaken in the process of new student

admission in the CMS can be seen in the activity chart as [sd dosen ]
Marketing Tim Pewawancara Kaprodi : Dosen

i 1: cek privilegeQ !

: update progress( &

3 an nilaiQ
%( ima Daftar Calon Mahamswa Menerima Daftar Mahasiswa BarD Suoenay
J/ J/ 4 : kembali()
M kan Hasil Ujian Masuk : :
engumumkan Rasijian Masu ( i Calon Mahasiswa @enemukan Rencana Studi MHS barD F|g 2.12 Lecturer’s Activities Sequence

[passed]

g 2.3 Class Diagram Design

[failed]

Login
-$id_user : char = 20
-Spassword : char = 10
-$sesi : char = 100

Simpan Berkas Wawancara
Kirim Email Penolakan

Modul Aplikasi -$session : char Modul Assignment
i i act  char roek-00 0 tampil - char
Kirim Email Kelulusan -username : char cexses -application : char
-nama_aplikasi : char -id_application : char
-id_aplikasi : int -status : char
-id_skema : int ampi0)

-tgl_mulai : Date
-tgl_selesai : Date

Fig. 2.9 Admission Chart Activity ol - char ‘ VeI
I+add() Content -act : char
-$module : char -id_user
H . $: : char -nama_user
Use case of lectures management is as follows: S B o
lodu! endaftaran I+include -role
-id_pendaftar : char o +tampil ()
-nama_pendaftar : char +add()
-alamat : char +assign()

-email : char KHS

-telepon : char Modul KBM Sd Khs Tt
Menganalisa SAP  }—— M -berkas : char -act : char Lid_mhs :
g Menyusun Jadwal KBM ctatus - char S ke - ohar —'r:‘lTaTI:ju.s”'“ﬂoal KRS
i Fupdate() -id_dosen : char | [ nilai_mid : float Sid_mhs : char
rodi -hari : char _nilai_uas : float -id_mk : char
'JEtW: Cha;\ -presentasi_absensi : float -id_dosen : char
-status : char

-nilai_tugas : float
T gt +update() -total_nilai : float
Memvalidasi Laporan Nikai Akhir Henyelenggarakan Ujian MID index : char
update()

% /
Melakukan Tatap Muka )~ —_C_ Menyelenggarakan Kuis Fig. 3.16 Class Diagram

Dosen \
Menyelenggarakan UAS /
Menginput Nilai
I11. DISCUSSION

3.1 IMPLEMENTASION OF CMS SYSTEM
WORKFLOW ORIENTED

Fig. 2.10 Lectures Use Case Workflow

Chart sequence for lectures management is as follows: CMS system workflow oriented that was developed using
the principles of decentralization, in which tasks and aspects
related to the process will be directly handed over to the
concerned staff, so that the interface which is built will have
a different functions and appearances to the specific user.
The system of acces rights restrictions will be implemented
to ensure that only the assigned person who can access a

specific interface.
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4. Addition knop at addition application form Success
3.2 BLACKBOX TESTING Action : Clicked
Result : Date is added to database
a Menu Bar 5. Edit knop in Application edit form Success
' Action : Clicked
_ Result : Data in database changed
No. Measured Objek Result
1. Menu Bar Success
Action : Mouse Hover
d. User P
Result : Submenu appear serage
2. Link to See Assignment in Menu Success _
Workflow No. Measured Object Result
Action : Clicked 1. Update Link for all user types Success
Result : User assignment table appear Action : Clicked
3. | Link to See User Data in Menu | Success Result : Detail application page appear
Manajemen User 2. Link New KRS (Head of Study Program user | Success
Action : Clikced _ type)
Result : Tabel user appear Action : Clicked
4. Link Add User Success Result : KRS filling form appear
Action : Clicked 3. Checkbox in KRS form (Head of Study | Success
Result : User additional form appear ) P_rogram user type)
5. | Link Registration Database Success Action : Clicked
Action : Clicked Result : Check mark appear
Result : Registration Table Appear 4. Adding knop at KRS form (Head of Study | Success
6. | Link Student’s Database Success i Program user type)
Action : Clicked Action : Clicked
Result : Student’s table appear Result : Data is added to database
7. Link Courses Database Success 5. Edit knop at application edit form (Head of | Success
Action : Clicked _ Study Program user type)
Result : Courses list appear Action : Clicked
8. | Link KBM Database Success Result : Data in database changed
Action : Clicked 6. ACK knop (Head of Study Program user | Success
Result : Student’s score list appear . t_ype)
9. | Link Logout Success Action: Clicked
Action : Clicked Result: Coloum content changed ACK
Result : Log our from the system 7. Adding knop at course time table form (Head | Success
of Study Program user type)
b. Log-In P Action: Clicked
- Hog-inFage Result: Data is added to database
No. Measured Objek Result 8. XES?: IC(:IIS;(,:\IA( e((I}l_ecturer user type) Success
L ;e)t(t fIEI_dI Usetrrl]‘lame Success Result: Student’s score list appear
Rgsluol? ; Unszlrjnan?:r;s;:r)gzr 9. Student’s score list update (Lecturer user | Success
— type
2. Textfield Password Success Action: C“}(l:ﬁ)(gd
Action : Input Password Result: Score update form appear

Result : Password appear
3. Login Knop Success
Action : Click
Result : Enter to main page appropriate to 3.3 WHITEBOX TESTING

session user

Whitebox testing is used to measure things related to intern

¢. Administrator Page . . . L
logical and code structure. The formula used in this testing is

No. Measured Object Result as follows: _
1. | Link Waiting Assignment Success Cyclomatic Complexcity V(G) =E -~ N +2
Action : Clicked Note : E = Path / Jalur
Result : User assignment form appear N = Node
2. Link Edit Success
Action : Clicked Here is whitebox testing at:
Result : Edit application form appear
3. Link Click to add application Success

Action : Clicked
Result : Form to add application appear
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1. Web User Page 2. Administrator Page
a. Flowchart a. Flowchart Program
Program
®
®

—>» index.php

T 6

content.php

o ®

8 Tampil tabel 9 10
Y aplikasi pmb aplikasi pmb

Tampil tabel Manipulasi
12
aplikasi aplikasi

perkuliahan perkuliahan

@

Fig. 3.1 Flowchart Program N

b. Flowgraph

Selesai

Fig. 3.3 Flowchart Program Administrator

b. Flowgraph

€D
i=} 10
—C2D
D @—>@—>%3%
3
14
g 8 o
5 10 11
D
Fig. 3.2 Flowgraph User €D

c. Set Path Linier

Fig. 3.4 Flowgraph Program Administrator

1-2-3-4-5-6-7-8
1-2-3-4-9-10-3-4-5-6-7-8 c.  SetPath Linier
1-2-3-4-5-11-12-13-3-4-5-6-7-8
1-2-3-4-5-6-14-13-3-4-5-6-7-8 1-2-3-4-5-6-7
1-2-3-4-5-16-17-12-2-3-4-5-6-7- 1-2-3-4-5-6-2-3-4-5-6-7
8 — — J—
1-2-3-4-5-6-7-2-3-4-5-6-7-8 1_3_2_3_2 5130 3114 35_ 6_ 7_6_7
d. Cyclomatic Complexity d. Cyclomatic Complexity

_ V(G)=E-N+2
V(G)=E-N+2 V(G) = 13— 11 + 2
V(G)=18-14+2 =4

=6 -
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3.4 TEST OF APPROPRIETY TO I1SO STANDARD CLAUSE 4.1

ISO 9001
Prosedure Software 2008 clause 4.1 Result
Organization
must set the
Detailing needed needed
processes in processes for
student’s quality .
admission and home.php management Appropriate
academic system and its
workflow implementation
to the entire
organization.
The sequence of
process and its Organization
interaction are must set the
managed based home.php sequence and Appropriate
on the date and interaction of
time of process.
execution.
There is link in
each process that
can be used by
the user to
update status or L
. Organization
doing a process. must set the
This link will S
always be active needed limit
) - home.php, and method to
during the time .
A mod_databa | ensure thatthe | Appropriate
limitation of a .
. se.php operation and
process, and will .
. controlling
be non-active rOCess run
when the P ;
L effectively.
execution time
has over the
limitation or
when the process
has been done.
Administrator set
the execution for Organization
every needed must ensure the
process, and set . availability of
. mod_applic
the execution - needed
. ation.php, .
process time - resources to Appropriate
L mod_assign
limitation to ment.oh support
support the -Php operation and
operation and controlling
controlling process.
process.
Providing forms
which can be
used as method
to implement the Organization
process, such as must take
in interview files needed action
update form. mod_databa | toreach Appropriate
This form is used se.php planned result pprop

to upload new
student’s
interview file or
at score input
form in lectures
workflow.

and continually
improvement
process.
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V. CONCLUSSION

From the research, it can be conclude that:

1.

CMS application workflow-oriented can timeline staff
or human resources management and simplify the
process because of its decentralization characters.

By using CMS application workflow-oriented,
monitoring process can be done in line with the general
requirement of quality management system 1SO
9001:2008 Clause 4.1.
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