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Abstract: The large number of waste problems in Sorong City
is a never-ending homework, a challenge in regional development
even though Sorong City is one of the most advanced cities in the
Land of Papua. The aim of this research is to design a Waste
Pickup Management Information System (SIASAH) at the
Housing and Residential Area Office. In this study, implementing
the MD5 algorithm as a data security algorithm in the SIASAH
system database. This system was built using bootstrap as a
framework, PHP as the programming language and MySQL as the
database system. The system development method used is the
Rapid Application Development (RAD) method. The Web-Based
SIASAH system can help the community and related industries in
waste management which has been one of the toughest problems
in Sorong City. This system will also assist officials to obtain
information regarding illegal waste disposal in Sorong City and to
pick it up them immediately.
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Abbreviations:

RAD: Rapid Application Development
XP: Extreme Programming

MD5: Message-Digest Algorthm 5
UML.: Unified Modeling Language
TPS: Transaction Processing System

I. INTRODUCTION

Waste is the residue of human daily activities and/or

natural processes in solid form, and specific waste is waste
which due to its nature, concentration and/or volume requires
special management [1]. The more the population increases,
the more waste will be generated. In 2016 the amount of
waste generation in Indonesia reached 65,200,000 tons per
year with a population of 261,115,456 people. Indonesia's
population projections show that the population continues to
grow and will certainly increase the amount of waste
generation [2]. Waste always arises as a complicated problem

Manuscript received on 29 April 2023 | First Revised
Manuscript received on 02 February 2025 | Second Revised
Manuscript received on 21 March 2025 | Manuscript Accepted
on 15 April 2025 | Manuscript published on 30 April 2025.
*Correspondence Author(s)

Melda Agnes Manuhutu*, Lecture, Department of Information System,
Victory  Sorong, Sorong  (Barat), Indonesia. Email ID:
melda.a.manuhutu@gmail.com, ORCID ID: 0000-0003-0049-7064

Lulu Jola Uktolseja, Lecture, Department of English, Victory Sorong,
Sorong (Barat), Indonesia. Email ID: lulujola39@gmail.com, ORCID ID:
0000-0002-8291-9066

Tagor Manurung, Vice Rector Department of Management, Victory
Sorong, Sorong (Barat), Indonesia. Email ID:
tagormanurung24031963@gmail.com

Jalmijn Tindage, Assistant Rector, Department of Management, Victory
Sorong, Sorong (Barat), Indonesia. Email 1D: jalmijn@unvicsorong.ac.id

Abraham Manuhutu, Lecture, Department of Electrical Engineering,
Ambon State Polytechnic, Ambon (Maluku), Indonesia. Email ID:
bram.manuhutu@gmail.com

© The Authars. Published by Blue Eyes Intelligence Engineering and
Sciences Publication (BEIESP). This is an open access article under the
CC-BY-NC-ND license http://creativecommons.org/licenses/by-nc-nd/4.0/

Retrieval Number:100.1/ijese.F95650512623
DOI:10.35940/ijese.F9565.13050425
Journal Website: www.ijese.org

44 © copyright: All rights reserved.

in a society that lacks sensitivity to the environment [3].
Waste piled up is very disturbing residents in the vicinity.
Apart from causing air pollution, waste causes disease
outbreaks, causes natural disasters such as floods and
landslides so that waste can be detrimental [4].

Waste is a problem faced by all countries in the world, not
only in developed countries but also in developing countries
like Indonesia. Waste problems are found in almost all
regions in Indonesia, one of them is Sorong City. Waste is
one of the sources of problems that until now are still being
attempted to be resolved. The problem of handling waste in
the city is one of the government's special concerns through
related parties including the Housing and Settlement Area
Office, and other fields.

The City Housing and Settlement Area Service as the
agency that handles cleanliness issues in the City has
conducted socialization to the public through the mass media,
distributing brochures and bulletin boards at certain points in
the City area, collaborating with third parties Pegadaian,
Bank Papua, Bank Perindo and community associations, also
holding a waste bank as an effort to deal with environmental
cleanliness, especially waste problems. The Ministry of
Environment and Forestry (KLHK) awarded Sorong City as
the dirtiest city for the medium city category [5], of course
this is a big responsibility for the government, especially the
City in looking for various alternative steps related to waste
management.

In Sorong City, the accumulation of waste has a very clear
impact as seen from the condition of the city which is quite
prone to flooding. The source of the existing waste is not only
from housing waste but also partly from business actors in the
City. The business unit is one of the goals of economic
development [6]. Business units provide business
opportunities for business actors in the regions [7]. Business
actors do not only focus on managing business products, but
also manage business revenues, and business actors need to
see the volume of waste generated from the managed business
units [6]. In the business community, both small and large
scale, it certainly provides an increase in the volume of waste
exceeding the amount of housing waste every day, thus the
City Housing and Settlement Area Service requires special
handling to handle the waste produced by business actors.

Efforts that have been made by the Housing and Settlement
Area Office in the form of providing temporary waste
disposal sites (TPS) at several points in the city have not been
utilized properly by the community, especially business
actors. It always comes with many reasons, one of them is
that the temporary TPS points are far from the location of the
business unit, business actors have difficulty handling
existing waste [8]. This shows
that all parties, both the
government community and
all existing elements, have not
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been able to deal with the city's waste problem. Then, the
current situation shown that the government's handling of the
waste problem was not yet optimal, both in terms of data
collection, transportation and control of waste management
as well as evaluating the availability of trash cans in a number
of Business Units. In order to realize a city that is clean and
free from flooding problems caused by waste, especially
waste from business actors, it is necessary to design a Waste
Management Information System (SIASAH) at the Housing
and Settlement Area Office [9]. The information system is
used in this research because the information system is the
application of technology that can be used to support business
and work processes in various fields, be it Education, Social,
and Industrial Economy [10]

Il. REVIEW OF LITERATURES

A. Related Works

Related research includes research entitled Development
of a Data Management Information System for Ceria
Purwokerto Waste Bank Savings, which was conducted by
Riyanto and Kusumastuti in 2015. In this study researchers
built an information system to process savings data at the
Ceria Waste Bank using the Extreme Programming (XP)
method. and in collecting data, researchers used interviews,
observation and literature studies [11].

The second research entitled Web-Based Waste Bank Data
Management Information System in Cianjur Regency was
conducted by Widaningsih and Suheri in 2019. The
information system which is the result of this research makes
it easier for the sub-district to supervise and see the progress
of the waste bank units in Kelurahan so that management
between waste banks can be more integrated. The software
engineering model used is waterfall. Making this information
system uses the PHP programming language with code
igniter framework and MY SQL database [12].

The third study entitled Design and Build of a Waste Bank
Information System in Paguyangan Village was conducted by
Afuan, et al in 2021. The aim of this research is to make it
easier for officers and customers to process services at the
waste bank. The methodology used in system development is
the Waterfall method. Development of information systems
using PHP as a programming language and MySql as a
Database Management System. The result of this research is
an information system that can be used in managing waste
management transactions. The results of testing the system
using Blackbox Testing and Mean Opinion Score (MOS)
obtained all components in this system running well
according to requirements [13].

The fourth study entitled Information System for
Household Waste Management at the Grand Catania Citra
Raya Tangerang Housing Complex was conducted by
Jumiran and Fitri in 2021. One of the objectives of this study
was to find out how to design a good and more useful
household waste management information system for support
positive activities especially for residents of Grand Catania.
In accordance with the objectives of this study, this research
is descriptive in nature, that is, the researcher intends to make
a (descriptive) description of the situation and condition of
the house by looking at the description of the household waste
management system at Grand Catania Citra Raya Housing
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Complex, RT. 001 RW. 004 Ciakar Village, Panongan
District, Tangerang Regency, Banten Province. As the result
of the system that has been developed, in fact it has produced
real financial reports. it can be seen that the proposed waste
management system provides real financial value to the
residents of Grand Catania [14].

The fifth study entitled Savings Management Information
System at the Rafflesia Waste Bank Using the Waterfall
Method was conducted by Brilian and Rohman in 2022. In
this study, designing and building a waste bank management
information system using the waterfall method was oriented
towards the needs of the Reflesia waste bank. The stages of
the research were carried out starting with the analysis of
system requirements, designing the system, implementing,
testing the system up to maintenance. The results of this study
provide convenience to admins and customers in
management and business processes at the Raflesia waste
bank [15].

Based on research that has been done before, the difference
with the research that is currently being carried out is that the
current research focuses on Waste Management Information
Systems with the concept of designing a website-based
Information System that can be used as a technological
solution using bootstrap as a framework and PHP as a
programming language and MySQL as database system. The
system development method used is the Rapid Application
Development (RAD) method. The aim of this research is to
design a Waste Collection Management Information System
(SIASAH) at the Housing and Residential Area Office. In this
study, implementing the MD5 algorithm as a data security
algorithm in the SIASAH system database.

B. Definition of Terms

i. Information System

Information systems as a set of organizations that exist
when implemented will provide information for decision
makers and to control the organization. An information
system is a set of organizations that provide information to
control organizations in which there are interactions between
people, processes, data and technology [16].

ii. MD5 Algorthm

In cryptography [17], MD5 (Message-Digest Algorthm 5)
is a widely used cryptographic hash function with a 128-bit
hash value [18]. MD5 is used variously in security
applications [19]. How MD5 Works The steps for creating a
message digest are outlined [20]:

= Addition of padding bits.

= Added the length value of the original message.
= Initialize the MD buffer.

= Message processing in blocks of 512 bits.

1. METHODS

A. Objects and Locations of Research

This research was carried out at the Department of Housing
and Settlement Areas located in Sorong City, Indonesia. The
object of this study is the waste
data collection process which
is still done manually without
utilizing an  information
system technology.
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B. System Design Method

Rapid Application Development (RAD) is a software
development method used to describe the software
development process. In this study, the Rapid Application
Development method was used because it is more flexible
with the concept that developers can carry out the redesign
process at the same time.

RAD

ONST
MO TRaz,

ANALYSIS AND
QUICK DESIGN

Prototype

TESTING
Cycles

IMPLEMENTATION

[Fig.1: Model Rapid Application Development (RAD)]

Figure 1 shows the system development process with the
RAD method, which shows the 4 main processes in the RAD
method. The stages of the RAD system development method
applied to this study are as follows:

i. Analysis and Quick Design

Determining RAD project requirements begins with
determining project requirements. Intensive communication
was carried out with the Department of Housing and
Settlement Areas using the interview method to identify
problems in order to get an overview of the existing problems
and also the information needed in future system
development.

ii. Prototype Cycles

The next step is to create a prototype. The researcher makes
a prototype of the application that the client wants. Equipped
with various functions. The sole purpose is to ensure that the
prototypes created meet the client's requirements. However,
this procedure can be repeated several times. Researchers also
test and provide feedback. This process allows the team to
study potential bugs. This helps reduce errors and correct
errors. At this stage, the research team has the capital to create
an application that is easy to use, has few bugs, and has a good
design. At this stage, researchers have determined all the
necessary requirements both functionally and non-
functionally, hardware and software specifications to support
the formation of the system, and work scheduling planning.
At this stage the process of creating a system schema is also
carried out using the Balsamic Mockup 3 application,
modeling the Unified Modeling Language (UML) system
using the Rational Rose application, and designing databases
using MySQL.
iii. Testing

The system design process was completed in the previous
stage. At this stage is to test the system, and integrate.
Researchers use tools and frameworks that support RAD to
speed up the testing process. Furthermore, this process will
be repeated because researchers continue to consider client
feedback, be it features, functions, interfaces, all aspects of
the system being designed. The stages of testing this system
use blackbox testing.
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iv. Implementation

The system implementation stage is the last step in
software development. At this stage, the researcher
implemented the SIASAH system that had been designed.
System implementation is carried out at the Housing and
Settlement Area Office as the location of the research object.

C. Software Design Needs Analysis

In designing and building SIASAH, there are several
software requirements as described in the following table:

Table-1: Software Requirements

No. Software Versi
1 Operation System Windows 8,10,11
2 XAMPP Panel 8.24
3 Sublime Text 3
4 Balsamic Mockup 3

The following is an explanation of the design in the
SIASAH system as follows:

i. Software Design

The design of the Waste Pickup Information System at the
Housing and Settlement Area Service aims to assist business
actors and also the government in organizing the existence of
waste so that there is no excessive accumulation in the Waste
Disposal Site (TPS).

ii. Process Design

Figure 2 below explains the admin flowchart of the system
designed in this study. Where it is illustrated that the admin
carries out the login process by entering the username and
password, then the data is verified if the data is incorrect then
the program will return to displaying the form for filling in
the username and password, if the data entered by the admin
is correct it will display the admin form where the admin can
process user data, data public info, waste receipt data, and can
reply to comments from website visitors then the data is
processed and stored in the SIASAH database, after
processing the data, the admin can log out of the system.

The flow of using this system can be explained in the
flowchart as follows:

v
Data Kontak
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iii. Unified Modeling Language (UML)
= Use case Siasah System Diagram

Figure 3 below explains the use case of the SIASAH
Information System, there are two actors who use the system,
namely business actors and system admins. Fill in the waste
data to the Department. Then the admin can log into the
system, in the admin page form, the admin can process all the
data.

T
Weliat o_Pubik o gl
Velha Krtak <oty <oted>
<<erent
cidad> Nema_saha B b o> Yoo
o>
<<nch>>
Meihat Halaman Uama Mengsi Data sampah
s U Logout
<> b
Tanteh <<eent>>
% 5 <extend>> oclude>:
Buka Halaman Web g . ks>
Pelaku Useha Kelda Kontak
Buka Home Admin Logn i
[T <inchge>>
nclude>>
<<ertend>
Hapss
<cariond>>
Kelola Pemintaan Sampeh
Tt el o Puik
<<ern>
«<rterfspiend>
Uesh
Tanbah
Haps

[Fig.3: Use case Diagram System SIASAH]

Figure 3 shows the user case diagram used in the study.
There are 2 (two) actors, namely the system admin and
business actors as well as several use case including system
login use case, use case Manage public info, use case Manage
waste requests, use case Manage contacts, and others.

IV. RESULTS AND DISSCUSION
A. Implementation

1 <php &
SdbUser = "localhost';
$dbHost = 'root's
SdbPass = '';

SdbName = 'db_siasah';

()

e~

— o w

Sdb = mysqli_connect($dbUser, SdbHost, SdbPass, SdbName);

Program Code 1. Connection to the SIASAH System Database

Program code 1 shows the database connection program
code on the SIASAH system. There is a database username,
database hostname, database name and database password.
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B. SIASAH System

DINAS PERUMAHAN DAN KAWASAN PERMUKIMAN
KOTA SORONG

Lacornan Secxrarg.

VISI DAN MISI

vist Mmisi

[Fig.4: The Main Page of the SIASAH System]

Figure 4 is the main page of the SIASAH system. When a
user accesses this system, the main view of the system will be
seen which displays menu information and vision and
mission as well as the main tasks and functions of the related
departments.

EQ)SIASAH

Informasi Publi Kantak Login

ISIKAN DATA SAMPAH ANDA

Resto XYZ
Usaha Peringustrisn
Km 7 - Kota Sorong

080000000000

[Fig.5: Waste Data Input Page by Business Actors]

Figure 5 is the waste data input page filled in by business
actors. The input data is then recorded on the system server
database so that the admin can see the volume of waste
inputted by the user and then based on this data the admin
communicates with the division or section of the city waste
transportation to go to the user's location area.

HUBUNGI KAMI

Kirimkan Komentar Anda

Kot shoross M ea G223 Temaof St map e

[Fig.6: Contact Menu Page]
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[Fig.7: Admin Login Menu Page]

Figure 7 is the admin login menu page. the admin needs to
input username and password data so that he can manage the
SIASAH system as a whole in system functions.

V. CONCLUSION

Based on the results of this study, it can be concluded that
the Web-Based SIASAH System can help the community and
related industries in managing waste, which has been one of
the thorniest problems in Sorong City. This system is
equipped with the type of waste and also the address of the
community or industry so that it can make it easier for the
public to help report the accumulation of waste that is
happening so that officers/trash man can provide assistance
and conducting data collection. This system helps the
community to reduce accumulation excess trash. SIASAH
will also helps the officers to due information related to the
illegal waste disposal as well as making the pick up
immediately.
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