
                    International Journal of Web Applications  Volume  11  Number  4  December  2019                           125

ABSTRACT: There are two methods of collecting data of population in Indonesia, they are: population census which
conducted by the Central Statistics Agency using data sampling techniques, and the population data record which is
conducted by the Population and Civil Registry Office during registering the ID number and family card. Differences in data
collection method will potentially cause different result between two institutions; this will be a serious problem regarding to
the validity and accuracy of population data. The population data of e two institutions are commonly used as a basis for
making policies regarding beneficiaries for the poor, recipients of educational assistance, determining voting rights in
elections and etc. The solution is to produce a website-based computer application platform to record population data by a
bottom up method, which can be used by both institutions. The web application makes population data into a single data and
eliminates data redundancy; it is also can be updated fast and real time. The web application is developed by implementing
the Scrum framework, and only takes 30 days to complete the project. SUS examined the usability of this web application and
the result is 83.5%.
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1. Introduction

There are around 108 billion people who have lived on Earth, which means that the current population size reaches 6.5% of the
total number of people who have been born [1]. Global human population growth reaches around 83 million a year [2] or 1.1% a
year. The global population has grown from 1 billion in 1800, to 7,616 billion in 2018 [3]. It is predicted that this will continue to
grow with a total population increase to 8.6 billion in mid-2030, 9.8 billion in mid-2050 and 11.2 billion in 2100 [4].

Indonesia is one of the countries with a high level of density and greatly contributes to world population growth [5]. In which
2017 the total population was more than 261 million people spread in 34 provinces with a population growth rate of 1.34% [6]. The
large population growth in Indonesia will occur over the next 25 years even though the rate of increase will be slowing down;
this is especially will happen on Java, even though the area of Java is only 7% of the land area of   Indonesia [7]. The population
density will affect on several things, such as: distribution of populations near to the coastline will affect the risk of rising sea
levels [8,9], habitat fragmentation [10] and determinants of the spread of infectious diseases [11], in addition, rapid and erratic
population growth also influences in determining mitigation [12] and changing global policy such as: land use, energy use, and
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emissions use [13], therefore good planning is necessary to minimize or even avoid these impacts, one of the efforts that must
be conducted is to manage population data optimally. The objectives of managing population data are increasing service
effectiveness, ensuring data accuracy, guaranteeing the single identity and document of population [14]. To make these goals
a reality, accurate and real-time data collection techniques are needed, as well as good data integration between population data
administrators at the central, provincial and city / district levels. Classification of population data consists of several things,
they are: population based on age, gender, occupation, religion, productive age and unproductive age, recent education, and
income, it is also required data on population numbers and growth for each region [15], both for the scope of the state, province,
and city / district area.

There are two methods of collecting data of population in Indonesia, they are: population census which is conducted by the
Central Statistics Agency using data sampling techniques [16], and the population data record which is conducted by the
Population and Civil Registry Office during registering the ID number and family card [17]. The Differences in data collection
method will potentially cause the different result between two institutions; this will be a serious problem regarding to the
validity and accuracy of population data. Moreover the two institutions are the main references of population data. The
population data of the two institutions are commonly used as a basis for making policies regarding beneficiaries for the poor,
recipients of educational assistance, determining voting rights in elections and etc. The population data from both institutions
are presented in pdf and table format.

Based on these problems, the solution is to produce a website-based computer application platform to record population data
by a bottom up method. namely: the head of the RT (Neighbourhood Association) inputs population data with variables that
have been determined by the government, then validated by the head of the RW (Neighbourhood Association), Village, and
District for further validation and verification by the Department of Population and Civil Registration. The validated and verified
data by the Office of Population and Civil Registration can be directly taken and utilized by the Central Statistics Agency as a
mutually integrated data and presented with high validity and accuracy, since data integration is a way to minimize redundancy
and duplication of data [18], so the data which is processed or presented is single data. In addition to understand the presented
data more easily, the visualization of data in the form of graphs or charts is displayed in the computer application platform as part
of the solution to the existing problems.

2. Related Work

A research has resulted in a website application which is developed to visualize the macromolecular structures, by utilizing
modern web technologies: WebGL or NGL Viewer, which is able to provide scaled molecular graphs. Generally the resulting web
application offers a comprehensive molecular visualization through the user interface, so it can easily access and take advan-
tage of available structural data [19].

Web application that adopts semantic web technology is applied to describe the ontology application management framework;
it is called OAM (An Ontology Application Management).The framework focuses on providing data and application templates
that can easily be used and configured for users without having expertise in programming. There are three forms of template that
have been generated, they are: ontology mapping database configuration, recommendation rules, and application templates.
The case studies which are used in the application of the framework are: introduction of the smart home domain activities, and
clinical support systems of Thalassemia [20].

In analyzing differential gene expression (DGE) usually uses a variety of devices, such as: statistical software, spreadsheets, or
special ad-hoc algorithms. Therefore in this study a web-based application has been produced with the name: DEIVA.This
application is a freeware and open-source application that allows finding and identifying single or multiple genes quickly,
interactively and intuitively. DEIVA is designed for a very large number of users and data sets. Comparing with other software,
DEIVA has a unique combination of design decisions that allow inspecting and analyzing to DGE statistical test results with user
friendly features [21].

Web applications are also applied in estimating carbon footprint in organic agriculture. Organic farmers often use complex
management practices in encouraging positive impacts on the environment. While many tools have been used in estimating
environmental use, but only a few are able to handle the complexities of organic farming well. Therefore an online web applica-
tion has been developed called Ofoot which has been implemented in the Pacific Northwest to estimate the carbon footprint of
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organic agriculture and assist to evaluate the potential environmental benefits. Ofoot uses a cradle-to-gate carbon calculator
and biophysical models based on the process of planting and environmental management. Ofoot serves as an aid for management
decisions in organic farming [22].

A web application has also been developed to estimate the total cost in electric discharge from experimental parameters set in the
reactor such as: JUPITER-MOSMET [1-5], which is used to modify metal and non-metal surface types in solid substrates by high-
voltage hybrid electric discharge and low pressure [6-13].The developed web application can be used anytime, anywhere and
without special requirements, it only requires an internet connection and current pulse data to be processed. Format data received
by the system can be downloaded via the web application. Processing data obtained from the web application is very similar to
the current pulses that are reported experimentally during the ignition of electricity, to ensure that the implemented web applica-
tion works properly and correctly to estimate the total cost [23].

The application of the web application is also carried out for analytical visualization of smart city applications. In this study 4D
canvas models and web-based applications have been produced for dynamic visualization of 3D geospatial data for better
decision making in smart city applications. The 4D canvas in this study can be used both on desktop and multi-touch screens
platforms, this application also allows easier integration of other geospatial simulation results, thus helping users explore interac-
tively in 4D [24].

3. Methodology

In developing web applications that are applied to the population administration system in this study is using the Scrum
framework. Scrum was developed by Jeff Sutherland in 1993 with the aim of becoming a development and management method-
ology that follows the principles of the Agile methodology [25]. Scrum is a framework which is used for software development
projects and managing product or application development [26]. Scrum focuses on flexible strategies for developing software
products, where the development team works to achieve common goals [26] [27]. Scrum has a complex process, in which many
factors influence the final result [28]. The scrum framework consists of product guarantees, sprint planning meetings, sprint
backlogs, sprint retrospectives, sprint reviews, and daily meetings which is conducted by team members to complete the project
[29], while the intended team members are: product owner, Development Team and Scrum Masters [30]. In this study the Scrum
framework scheme that is applied can be shown in the following figure 1 [31]:

Figure 1. Scrum Framework
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4. Result and Discussion

4.1. Web Design
The design of web application development in population administration systems is made by using UML (Unified Modeling
Language) which is a standard for designing object-oriented systems with a high level of complexity [32]. UML is used to
determine, visualize, build and do documentation when establishing / developing application systems using certain programming
languages   [33]. In this study UML diagrams are illustrated using Use case diagram. This diagram is functionality provided by the
system as a unit for interacting each other between units or actors [34] and Class Diagrams, in which are diagrams with static
structures that able to illustrate the structure of a system by showing system classes, attributes, operations (methods), and
relationships between objects [35].

Figure 2. Use case diagram
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Figure 3. Class Diagram

4.2. User Interface
The user interface of web application that has been generated in this study is used for 6 administrator menus, such as menus for
head of RT, head of RW, village office, sub-district, Department of Population and Civil Registration, and Central Bureau of
Statistics. The web application is developed using the PHP programming language which is a server-side script programming
language, it is designed for web development [36] with a database in the form of My SQL which is an open source RDBMS
(Relation Database Management System) [37].The user interface can be seen in Figure 4 below:

Figure 4. Display of Web Application
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ID Product Backlog Item

1 Problem Identification and Analysis

2 Description of Solution

3 Identification of Needs

4 System Design and Prototyping(UML
Design, UI / UX Design)

8 Testing(Software Testing using Black Box
and White Box Testing)

9 Testing(Usability Testing)

5 Database Design and Creation(Database
Design and Creation with My SQL using
XAMPP)

7 System-wide integration(Integration of
web application systems using databases,
and integration between administrator
menus)

6 Coding in creating applications (Building
a web application with the PHP program
ming language in accordance with the ex
isting design and prototype)

10 Application improvements and
refinements(After going through the pro
cess of integration and testing, then the
web application is repaired and refined to
avoid bugs / errors and to suit the needs
of the product owner)

11 Release(After the application has been
integrated, tested, then repaired / refined
based on the needs of the product owner
and the product has been documented in
according to the initial agreement, then
the web application can be released)

Total

Estimate (Day)

1

1

1

3

1

1

5

3

10

3

1

30

Priorization

Table 1. Product Backlog

4.3. Discussion
The development of a population administration web application is carried out with the Scrum framework, the explanation is as
follows:
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4.3.1. Product Backlog
Product Backlog is a list of all the features, functions, needs, enhancements, and improvements that need to be applied to a
product. Product Backlog aims to determine priority work in a sprint; this is determined by the Product Owner, Scrum Master, and
Development Team. Product Backlog has to be conducted and has been arranged according to certain priorities. These items can
be in the form of results and exploration of customer needs, functional and non-functional descriptions, as well as the things
needed to release a finished product [38]. The Product Backlog is the responsibility of the product owner with the following
details in table 1:

The Product Backlog in table 1 shows the priority order of work in the Scrum framework.

4.3.2. Sprint Planning
In this stage the tasks that will be conducted in the web application development project are formulated in a task meeting that will
be carried out by the whole team, they are: the product owner, scrum master, and development team. The division of tasks and the
flow can be explained in the following table 2:

4.3.3. Sprint Backlog
The Sprint Backlog is an estimate of the functionality that will be available in the next iteration, and an important task that need to
be conducted to deliver the functionality into pieces of product that are considered complete [39]. At this stage, the development
team creates a picture of the real project that is being worked on, in accordance with the plan of product owner at the product
backlog stage. This stage is conducted every time will do a sprint.

Product Owner Scrum Master              Development Team

Table 2. Sprint Planning Meeting
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4.3.4. Daily Scrum
Daily Scrum is a stage when all members of the development team share the problems experienced and provide solutions to each
other’s problems, the Team also shares the results / progress of their work, including design and prototype of the application,
database design and manufacturing, coding / programming, application integration, application testing, and application improve-
ment / refinement. Daily scrum is carried out every day during the sprint.

4.3.5. Sprint Review
Sprint review a stage when every team member demonstrates the results of his / her work in a sprint. This stage is carried out after
one sprint is completed. In this case all the team members demonstrate the project development of population administration web
applications and evaluate each other then finally all team members’ works are united and integrated.

4.3.6. Sprint Retrospective
The Sprint Retrospective is conducted at the end of each sprint. In this stage, the development team presents to product owner
and scrum master about the scrum process that is being implemented in developing a population administration web application.
The development team also presents the testing results of population web application using black box and white box and presents
the user testing results using usability testing as a product evaluation technique with verifying to users [40]. There are five
elements that are the main elements of usability testing. They are Usability, Efficiency, Effectiveness, Satisfaction and Accessibil-
ity [41]. The test is conducted by distributing the questionnaire randomly to head of RT, head of RW, village office employees,
sub-district employees, Department of Population and Civil Registration employees, Central Bureau of Statistics employees,
academics, and IT practitioners with a total of 8 respondents with 7 questions in which previously they are asked to use a web
application according to the account provided.

No       Question                               Respondents’ Score  ( R )

R1 R2 R3 R4 R5 R6 R7 R8 Score

1. Q1 4 5 5 5 5 3 5 5 37

2. Q2 4 4 3 4 4 4 4 5 32

3. Q3 4 5 4 5 4 4 5 3 34

4. Q4 4 4 3 3 4 3 4 4 29

5. Q5 4 5 4 4 4 5 5 4 35

6. Q6 4 3 4 3 3 5 3 4 29

7. Q7 4 5 5 5 4 5 5 5 38

Total 234

Table 3. Calculation of Respondent Scores

The conversion results of the total score in table 3 are shown in the percentage; they are calculated by dividing total score to total
maximum score of  x 100%:

234

280
Percentage  = ×100 = 83.5%

The measuring instruments used are SUS (System Usability Scale) questionnaires. The result can be calculated by using formula:
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Y = Q/S x100%

Q = Total scores of respondent for each question

S = Total Maximum of respondent’s scores

Y = percentage scores

Then the average SUS scale calculation results for all distributed questions obtains a score = 82.1%

After usability testing is complete, the product owner and scrum master provide suggestions and criticisms relating to the team’s
performance in implementing Scrum. Then the development team improves and perfects the population administration web
application based on test results and suggestions from the product owner and scrum master.

4.3.7. Increment
Increment is the last step of the Scrum Framework. This stage is a result of completed work to support empiricism and it is can
be inspected at the end of the Sprint. In this case every the sprint result, increment is a step to achieve the goal / vision. This
stage the product owner also decides whether the project has been completed or not.

5. Conclusion

Based on the results of the completed research, it can be concluded that the process of developing a population administration
web application using the Scrum framework only takes 30 days, since all scrum teams are involved in the process of completion,
then data can be well integrated, the problems during application development is more quickly solved.  The product of web
application makes population data into a single data and eliminates data redundancy, besides that the process of updating
population data also becomes fast and real time. The result of the usability testing using SUS also get = 83.5%.
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