
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FINAL RESEARCH REPORT  

 

 

BUILDING A WEB-BASED E-LEARNING INFORMATION SYSTEM IN 

UNIVERSITAS TRUNOJOYO MADURA USING THE WATERFALL 

METHOD 

 

 

 

 

 

 
 

 

ARRANGED BY : 

 

HOSAM QASEM ABDO MAHYOUB AL-GALAL 

NIM : 04318073 

 

 

 

 

 

 

 

 

INFORMATICS ENGINEERING MAJOR 

FACULTY OF COMPUTER SCIENCE 

UNIVERSITAS NAROTAMA SURABAYA 

2023 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FINAL RESEARCH REPORT  

 

BUILDING A WEB-BASED E-LEARNING INFORMATION SYSTEM 

IN UNIVERSITAS TRUNOJOYO MADURA USING THE 

WATERFALL METHOD 

 

 

 

 

 

 
 

 

ARRANGED BY : 

 

HOSAM QASEM ABDO MAHYOUB AL-GALAL 

NIM : 04318073 

 

 

 

 

 

 

 

 

INFORMATICS ENGINEERING MAJOR 

FACULTY OF COMPUTER SCIENCE 

UNIVERSITAS NAROTAMA SURABAYA 

2023 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FINAL RESEARCH REPORT  

 

 

BUILDING A WEB-BASED E-LEARNING INFORMATION SYSTEM 

IN UNIVERSITAS TRUNOJOYO MADURA USING THE 

WATERFALL METHOD 

 

 

 

 

 

Submitted to Fill The Requirements 

To Obtain a Bachelor of Computer (S.Kom) Degree 

in The Informatics Engineering Study Program 

Faculty of Computer Science 

Narotama University Surabaya 

 

 

 

 

 

Arranged By : 

 

HOSAM QASEM ABDO MAHYOUB AL-GALAL 

NIM : 04318073 

 

 

 

 

 

 

 

 

INFORMATICS ENGINEERING MAJOR 

FACULTY OF COMPUTER SCIENCE 

UNIVERSITAS NAROTAMA SURABAYA 

2023 



FINAL RESEARCH REPORT 

BUILDING A WEB-BASEDE-LEARNING INFORMATION 
SYSTEM IN UNIVERSITAS TRUNOJOYO MADURA USING 

THE WATERFALL METHOD 

Examiner 

Arranged By : 

HOSAM QASEMABDO MAHYOUBE AL-GALAL 
NIM : 04318073 

Defended in front of the Examiner of the Research Final Seminar 

Informatics Engineering Study Program 
Faculty of Computer Science 

Narotama University Surabaya 
Date : February 3, 2023 

1. Latibal, SL. M,IT. 
NIDN: 0725087604 

2. Dr. Cáhyo Darujati. ST. MT 
NIDN : 0710097401 

Head of The Study Program 

3. Awaludivah Ambarwati. S.Kom. MM. 
NIDN : 0015047801 

Made Kamisutara. 
NIDN : 0706027501 

RSTAFewy of Computer Science 

PRO PATRIA 

ST. M.Kom. 

AKULTA LMSCahyo Daruiati. S.T..MT. 
NIDN : 0710097401 



FIN
A

L 
R

ESEA
R

C
H

 
R

EPO
R

T 

B
U

ILD
IN

G
 

A
 

W
EB

-B
A

SED
 

E-LEA
R

N
IN

G
 

IN
FO

R
M

A
TIO

N
 

SY
STEM

 

IN
 

U
N

IV
ER

SITA
S 

T
R

U
N

O
JO

Y
O

 

M
A

D
U

RA
 

U
SIN

G
 

TH
E 

W
A

TER
FA

LL 

M
ETH

O
D

 
A

rranged 
By 
: 

H
O

SA
M

 

Q
A

SEM
 

A
BD

O
 

M
A

H
Y

O
U

B
 

A
L

-G
A

L
A

L
 

N
IM

: 
04318073 

Subm
itted 

to
 

Fill 

The 

R
equirem

ents 

To 

O
btain 

a Bachelor 
of C

om
puter 

(S.K
om

) 

Degree 

in 

The 

Inform
atics 

Engineering 

Study 

Program
 

Faculty 
of 
Com

puter 

Surabaya, 
February 
2023 The 

Supervisor, 

Dr, 

Cahyo 

D
arujati, 

S.T., 

M
.T N

ID
N

 
: 0710097401 

Science 
N

arotam
a 

University 
Surabaya 



STATEMENT LETTER 

I hereby declare that in this Research/Research Final Report there is no work that has 

ever been submitted to obtain a bachelor's degree in a university, and to the best of my 

knowledge there is also no work/opinion that has been written by other people, except 

those which are refered to in writing in the manuscript. and mentioned in the 

Reference List/Bibliography. 

If a plagiarism is found, I am willing to accept the consequences in the form of 

academic sanctions and other sanctions given by the authorities in accordance with the 

provisions of the applicable laws and regulations. 

Surabaya, February 3, 2023 

METERAI 
TEMPEL 

CCDAKX261970003 
HOSAM OASEM ABDO MAHYOUB AL 
GALAL 
NIM : 04318073 



 

Table of Contents  

SUPERVISOR APPROVAL PAGE ........................................................................................... I 

STATEMENT LETTER ...................................................................................................................... II 

VALIDITY SHEET .................................................................................................................... III 

ACKNOWLEDGMENT ............................................................................................................ IV 

ABSTRACT ................................................................................................................................. V 

TABLE OF CONTENTS ........................................................................................................... VI 

LIST OF TABLES ..................................................................................................................... VII 

LIST OF FIGURES .................................................................................................................... IX 

CHAPTER 1 .................................................................................................................................... 1 

INTRODUCTION ............................................................................................................................. 1 

1.1. Background ........................................................................................................ 1 

1.2. Formulation of the problem ............................................................................... 2 

1.3. Scope of Problem ............................................................................................... 3 

1.4. Research Purposes ............................................................................................. 3 

1.5. Benefits of research ........................................................................................... 3 

CHAPTER 2 .................................................................................................................................... 5 

LITERATURE REVIEW ..................................................................................................................... 5 

2.1. Review of Past Research .................................................................................... 5 

2.2 Theoretical Basis ................................................................................................ 8 

2.2.1 Design ......................................................................................................... 8 

2.2.2 System ........................................................................................................ 8 

2.2.3 Information ............................................................................................... 10 

2.2.4 Website ..................................................................................................... 12 

2.2.5 XAMPP .................................................................................................... 14 

2.2.6 Hypertext Preprocessor (PHP) ................................................................. 15 

2.2.7 MySQL ..................................................................................................... 16 

2.2.8 Framework Codeigniter ............................................................................ 17 

2.2.9 Black Box Testing .................................................................................... 18 

2.2.10 UML (Unified Modeling Language) ........................................................ 19 

CHAPTER 3 .................................................................................................................................. 28 

RESEARCH METHODOLOGY ........................................................................................................ 28 



 

3.1 Method of collecting data ................................................................................ 28 

3.2 Development Method ...................................................................................... 28 

3.3 Requirements Analysis .................................................................................... 30 

CHAPTER 4 .................................................................................................................................. 32 

RESULTS AND DISCUSSION.......................................................................................................... 32 

4.1 Analysis ........................................................................................................... 32 

4.1.1. Running System Analysis ......................................................................... 32 

4.1.2. Proposed System Analysis ....................................................................... 34 

4.2 Unified Modeling Language (UML) Design ................................................... 35 

4.2.2. Activity Diagram ...................................................................................... 36 

4.3 Design Implementation .................................................................................... 54 

4.3.1. Admin Design Implementation ................................................................ 55 

4.3.2. Lecturer Design Implementation .............................................................. 63 

4.4 Testing ............................................................................................................. 70 

4.4.1. Black Box Testing .................................................................................... 70 

CHAPTER 5 .................................................................................................................................. 75 

CONCLUSIONS AND SUGGESTIONS............................................................................................. 75 

5.1. Conclusion ....................................................................................................... 75 

5.2. Suggestion ........................................................................................................ 75 

 

 

 

 

 

 

 

 

 

 



 

 

LIST OF TABLES 

 

 

Table 2.1 Use Case Diagram Symbols ........................................................................... 20 

Table 2.2 Activity Diagram Symbols ............................................................................. 22 

Table 2.3 Sequence Diagram Symbols ........................................................................... 23 

Table 2.4 Class Diagram Symbols .................................................................................. 25 

Table 4.1 UML Diagram Types ...................................................................................... 35 

Table 4.2 Test Plan ......................................................................................................... 70  

Table 4.3 Login Test ....................................................................................................... 70  

Table 4.4 Student Data Testing ...................................................................................... 71 

Table 4.5 Testing Attendance Data ................................................................................ 71 

Table 4.6 Material Data Testing ..................................................................................... 72 

Table 4.7 Value Data Testing ......................................................................................... 72 

Table 4.8 Testing Question Data .................................................................................... 73 

Table 4.9 User Data Testing ........................................................................................... 73 

 

  



 

LIST OF FIGURES 

 

 

Figure 3.1 Waterfall Model ............................................................................................ 29 

Figure 3.2 Needs Analysis .............................................................................................. 31 

Figure 4.1 Running Analysis System ............................................................................. 33 

Figure 4.2 Analysis of the Proposed System .................................................................. 34 

Figure 4.3 Use Case Diagram ......................................................................................... 36 

Figure 4.4 Activity Diagram Login ................................................................................ 37 

Figure 4.5 Student Data Activity Diagram ..................................................................... 38 

Figure 4.6 Activity Absenteeism Diagram ..................................................................... 39 

Figure 4.7 Activity Value Diagram ................................................................................ 40 

Figure 4.8 Course Activity Diagram .............................................................................. 41 

Figure 4.9 Material Activity Diagram ............................................................................ 42 

Figure 4.10 Activity Diagram Questions ........................................................................ 43 

Figure 4.11 Activity Diagram of a Discussion Forum ................................................... 44 

Figure 4.12 Activity Diagram Report ............................................................................. 45 

Figure 4.13 Activity Diagram Data User ........................................................................ 46 

Figure 4.14 Activity Diagram Logout ............................................................................ 47 

Figure 4.15 Sequence Diagram Login ............................................................................ 48 

Figure 4.16 Sequence Diagram of Student Data ............................................................ 48 

Figure 4.17 Attendance Data Sequence Diagram ........................................................... 49 

Figure 4.18 Sequence Diagram of Value Data ............................................................... 50 

Figure 4.19 Sequence Diagram of Course Data ............................................................. 50 

Figure 4.20 Sequence Diagram of Material Data ........................................................... 51 

Figure 4.21 Question Data Sequence Diagram ............................................................... 51 

Figure 4.22 Sequence Diagram of Discussion Forum Data ........................................... 52 

Figure 4.23 User Data Sequence Diagram ..................................................................... 53 

Figure 4.24 Report Data Sequence Diagram .................................................................. 53 

Figure 4.25 Logout Sequence Diagram .......................................................................... 54 

Figure 4.26 Dashboard Page Display ............................................................................. 55 

Figure 4.27 Display of Student Data Pages .................................................................... 56 

Figure 4.28 Attendance Data Page Display .................................................................... 56 



 

Figure 4.29 Display of Value Data Page ........................................................................ 57 

Figure 4.30 Display of Course Pages ............................................................................. 57 

Figure 4.31 Material Page Display ................................................................................. 58 

Figure 4.32 Question Page Display ................................................................................ 58 

Figure 4.33 Display of the Discussion Forum Page ....................................................... 59 

Figure 4.34 Display of User Data Pages ......................................................................... 59 

Figure 4.35 Display of Student Report Pages ................................................................. 60 

Figure 4.36 Display of Student Report Print Pages ........................................................ 60 

Figure 4.37 Display of the Attendance Report Page ...................................................... 61 

Figure 4.38 Display of the Printed Attendance Report Page .......................................... 61 

Figure 4.39 Display of Course Report Print Pages ......................................................... 62 

Figure 4.40 Value Report Page Display ......................................................................... 62 

Figure 4.41 Printed Value Report Page Display ............................................................. 63 

Figure 4.42 Dashboard Page Display ............................................................................. 63 

Figure 4.43 Question Page Display ................................................................................ 64 

Figure 4.44 Material Page Display ................................................................................. 64 

Figure 4.45 Rating Page Display .................................................................................... 65 

Figure 4.46 Display of the Attendance Report Page ...................................................... 65 

Figure 4.47 Display of the Attendance Report Print Page .............................................. 66 

Figure 4.48 Value Report Page Display ......................................................................... 66 

Figure 4.49 Value Report Print Page Display ................................................................ 67 

Figure 4.50 Dashboard Page Display ............................................................................. 67 

Figure 4.51 Question Page Display ................................................................................ 68 

Figure 4.52 Attendance Page Display ............................................................................ 68 

Figure 4.53 Value Page Display ..................................................................................... 69 

Figure 4.54 Display of the Discussion Forum Page ....................................................... 69 



ABSTRACT 

E-learning is a form of education that combines motivation, communication, efficiency and 

technology. The aim of this research is to design and build a web-based e-learning 

information system, at Trunojoyo Madura University. In this study used the Waterfall 

development method. The Waterfall model has a process that flows systematically from one 

stage to another. These stages are analysis, design, coding, testing, maintenance and this 

application is built using PHP as the Server-Side Programming Language, MySQL as the 

database server and the CodeIgniter Framework. The results of the research can design and 

build a web-based e-learning information system that can facilitate the online class learning 

process. That with an e-learning information system it can facilitate the process of student 

attendance, which provides valid and accurate attendance information and can design student 

e-learning information systems to make it easier to print reports.

Keyword: E-Learning, Website, PHP, MySQL, Waterfall 
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