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Abstract: Early Warning System Model designed using Android-based mobile technology, with the aim of
maintaining the continuity of injection contraceptive use. This system will provide an effective program for
acceptors, so that they will periodically inject according to schedule. An early warning system will send text
messages based Web Services via mobile devices such as smart phones. The use of contraceptives is one of the
efforts made by the government to reduce the population growth rate, the use of contraception that is
predominantly used by acceptors is injection contraception, therefore the use of contraceptives must be
maintained, the results of this study are models of early warning systems designed to help acceptors in
remembering their periodic injection schedule in the next period and provide various information about the
implementation of family planning programs through text messages. Waterfall and in the development of system
design using integrated modeling language namely Unified Modeling Language (UML).
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l. INTRODUCTION

One of the efforts made by the government to reduce the population growth rate is the Family Planning
Program. The contraceptives strategy of implementing family planning program, as stated in the midterm
development plan (RPJM) 2004 — 2009, is to increase the use of contraceptives. Injectable hormonal
contraceptives are one of the most commonly used contraceptive devices acceptor, Women who use the
injectable contraceptive provided through the public sector as their main contraceptive, must visit a provider
every three months for a new injection [1]. Today, nearly 16 million women worldwide use ingestion-only or
combined injectable contraceptives [2]. in 2013 there were 8,500,247 couples of reproductive age (PUS) who
were new Family Planning participants, and almost half (48.56%) used injectable hormonal contraceptive
methods. Table 1 illustrates the number of acceptors with various contraceptives used.
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Table 1: Use of Alkon Based on Method and Age
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The table above shows that the number of injector acceptors is more dominant, but the use of short-
term contraceptive injections requires regular and ongoing guidance.

Based on data from the BKKBN there is still a 0.35 pregnancy failure rate per year. This can happen
because the undisciplined acceptors with periodic injection schedules and periodic injecting acceptors do not
match or can be delayed during the predetermined period. Quick access to contraception is very important for
women [3], Generally, injecting contraceptive users usually record their injection schedule on a calendar or
control card. In practice, the acceptor is not disciplined to adhere to an injection schedule or acceptors injects
periodically not in accordance with a predetermined period, and many occur because acceptors forget the
schedule for injecting birth control for the next period. Of course, this will affect the continuity of injecting
contraceptive use. Based on these conditions, it is necessary to design a model of an Android-based early
warning system.

The system was designed using SMS facilities (short message service) with text messages via mobile
devices (smartphones). Currently the growth rate of smartphones are five times the rate at which personal
computer devices were adopted in the 1980s. [4]. Text messaging has become an integral part of modern
communications. First deployed in the late 1990s, the Short Messaging Service (SMS) now delivers upwards of
4.2 trillion messages around the world each year [5]. Divides mobile apps into groups, one of which is Short
Message Service (SMS) and the simplest mobile app.

This research refers to several scientific journals that address similar issues and subsequently made the
literature review. The first journal entitled “Mobile Application Reminder of SPP Payment Schedule's and
School Activities Information Based SMS Gateway” [4]. This application is made to facilitate parents in getting
SPP payment information, Arrears and provide various information related to school activities via mobile
telephones based on SMS Gateway, using Gammu technology as a service of the recipient and sender of the
message. This system has been successfully implemented by the Alfa Duta Dumai kindergarten school.

Research with similar topics has been carried out by other researchers, as was done by [6] design an
Android-based academic information system, design the system, including designing the system in general to
provide an overview to the user about the new information system developed and detailed system design to
describe the physical form of the information system components to be built including UML, interface design
and database scheme used.

Technological developments that are increasingly faster makes messaging using Gammu technology no
longer useful, because building an SMS Gateway using Gammu requires an additional device in the form of a
modem. We must plug the modem on a PC or Laptop for 24 hours full (or as long as the SMS will be used).
Unlike the SMS Gateway that uses third party services (SMS Gateway based on Web Service). This method is
fairly easy to use, we just send SMS programmatically to their server, the rest of the system and their device will
send an SMS to the recipient.

Previous research and technological development became the basic capital of researchers in the design
of the Early Warning System based on Android. The system is designed to use the latest technology such as the
Application Programming Interface (API), Web Service that allows us to send and receive text messages or
SMS, as well as various applications in the application, for example reminder, notification and confirmation.

1. LITERATURE REVIEW
2.1 Andriod

The Android released in 2007 to date has been used as an operating system for devices mobile touch
screen (smartphone) and users from this operating system continues to increase significant. number of Android-
based smartphone users in the Area Asia Pacific in 2014 was 888 million continued has increased to an
estimated year 2019 will touch the 1,483.4 million users Indonesia itself is an Andoird-based snortphone user
44.7 million continues to increase until 2019 estimated at 92 million users. Enhancement this can continue to
happen with consider the number of smartphone products developed by good smartphone manufacturers
domestic or foreign by viewing anemo community in using it.

Android is an operating system for cell phones based on Linux, which includes operating systems,
middleware and applications. Android is not tied to a single cell phone brand. Android provides an open
platform for developers to create their own applications that can be used by a variety of mobile devices. Some of
the main features of android include WiFi hotspot, Multi-touch, Multitasking, GPS, Support java, supports many
networks (GSM / EDGE, IDEN, CDMA, EV-DO, UMTS, Bluetooth, WiFi, LTE and WiMAX) as well as basic
cellular phone capabilities in general. Android will further promote the Google enterprise target achievement to
provide information for everyone at any time in any place [7].
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The Android architecture can be divided into four layers, Applications and Widgets, Application Framework,
Libraries, Linux Kernel [8],[9], as shown in Figure 1.
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Figure 1: Android Platform Architecture

2.2 Android SDK (Software Development Kit)

Android SDK is an API (Application Programming Interface) tool needed to develop applications on
the Android platform using the Java programming language. Some of the most important android features are
the Virtual Dalvik machine optimized for mobile devices, WebKit, Graphics optimized and supported by 2D
graphics libraries, 3D graphics based on Open specifications ES 1.0 (Optional hardware acceleration), then
SQLite data storage (database). Other android features include media that supports audio, video and images.
There are also Bluetooth, camera, GPS and compass features. Furthermore, the features that are also provided
are a complete and rich development environment including emulator devices, tools for debugging, memory
profiles and performance, and plugins for the Eclipse IDE. Android also allows users to install third-party
applications, both those obtained from application stores such as Google Play, the Amazon App Store or by
downloading and installing APK files from third parties.

2.3 Web Services

Web service is a computational entity that can be accessed through internet or intranet networks with
certain protocol standards in platforms and independent programming language interfaces. The purpose of the
development is to bridge communication between programs. This can happen, because the standard protocol is
not bound to a platform or programming language. The protocol itself is built by Extensible Markup Language
(XML) which in fact has been supported by many platforms, programming languages, and by developers around
the world. The components of web services can be seen in Figure 2.

a. Extensible Markup Language (XML)

XML is an important basis for the formation of Web Services. Web Services can communicate with
applications that call it using XML, because XML is in the form of text so that it is easy to transform using the
HTTP protocol. In addition XML is also an independent platform so that the information in it can be read by
different applications and from different platforms, as long as the application can translate XML tags.

b. Simple Object Access Protocol (SOAP)

XML is not enough to make Web Services communicate with various applications. XML that is used to
exchange information between web services and other applications must use a standard format that can be
understood by both. The standard format that has been made is called SOAP. The SOAP document used to
make requests is called SOAP Request while the SOAP document obtained from web services is called SOAP
Responses.
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c. Web Services Definition Language (WSDL)

Before accessing a web service, the things that need to be known are what methods are provided by the
web services, to find out it requires a document called WSDL, in WSDL what methods are available in web
services, what parameters are is required to call a method, and what results or data types are returned by the
invoked method.

d. Universal description, Discovery and Integration (UDDI)

which is a directory location that contains services (services) and is platform free, is written based on
XML and can be accessed by entities that are inside and outside the network. The existence of these standards
makes web services easy to access through various interfaces and also provides opportunities for various
systems to be built on different platforms and different languages to collaborate on a job. [10]
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Figure 2: The Components of Web Services

Web services technology offers convenience in bridging islands of information without disputing the
differences in technology used by each source. Suppose an information site is built using an Oracle database
while other sites use MySQL while using your own Open Source software in building web services will
overcome this difference. Web services are actually a collection of functions and methods found on a server that
can be called by clients remotely, Web services are needed because in the present time hardware, operating
systems, applications to more diverse types of programming languages, these conditions can cause problems in
the process of exchanging data between devices using different applications and flatfrom.

2.4 Web Application

Web applications are computer software encoded in programming languages that support web-based
software such as HTML, JavaScript, CSS, Ruby, Python, Php, Java and other programming languages. Web
applications or commonly called Web App is is an application that can accessed through a web browser as its
client [11]. Client is a word commonly used in the discussion of client server applications. Clients can be said to
be applications that are used to enter information, while servers are applications that are used to store
information [12].

There are two main parts in a web application that must be there first is the client side and the second is
the server side, the client side in this case is the PC or it can also be a mobile device that is connected to the
internet network, while the server is a computer with good specifications used to store web application along
with a database server that is ready to be accessed by the client, The client is in charge of requesting the web
server page through the Web Browser, the Web browser will forward it to the Server where the Web
Application is located, the Server Computer will process the request from the client, when the requested web
page found then the server computer will send it to the client computer and the requested web page will be
displayed on the web browser on the client computer.

The web application consists of three main layers as follows:

a. Presentation layer, that is, the first layer is on the user's side and usually only consists of a web browser.

b. The Application Layer, the second layer contains technologies that produce dynamic content, such as Java
servlets (JSP) or ActiveServerPages (ASP).

c. Storage layer, namely the third layer is the database used to store information that will be displayed
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The way the Web Application works through these three main layers can be seen in Figure 3 below.
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Figure 3: The Three Main Layers of Web Applications

The ability to update and maintain web applications without having to distribute and install software on
the possibility of thousands of client computers being the hallmarks of this technology, besides the web
application also for cross-platfrom compatibility.

l. METHODOLOGY

Early Warning System Design Model refers to object-based design called Object Orianted Design
(OOD) and is considered to be the most modern design strategy. Early Warning Design Methodology This
system uses the System Development Life Cycle approach with the Waterfall model [13]. SDLC is a sequence
of several processes in stages in designing and developing systems. starting from the requirements analysis
stage, followed by system design, development, testing, and last system maintenance. Waterfall model has
several stages from the start of the system is planned until the system is implemented, operated and maintained.
When the system operation that has been developed still re-emerged problems that are critical and can not be
overcome in the system maintenance phase, it is necessary to rebuild a system to overcome it and this process
back to the first stage, that is the planning stage of the system. The waterfall model scheme is shown in figure 4.
The main stages of the waterfall model map basic development activities.

Q.
q Design

q Testing

Figure 4: The Stages of The Waterfall Research Model
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This study uses interview methods and questionnaires with users (Doctors, Nurses and Acceptor) as
respondents for data collection. System design development uses integrated modeling language namely Unified
Modeling Language (UML) [13-15]. UML is the de-facto standard for object-oriented modeling [16-21]. The
Unified Modeling Language is a set of modeling conventions that are used to determine or describe a software
system related to an object. UML is one of the most reliable tools in the world of object-oriented system
development. UML provides a visual modeling language [15],[23-25] which makes it possible for system
developers to create a blueprint for their vision and mission in a standard form, easy to understand and equipped
with effective mechanisms to share and communicate their designs with others. UML is the work of a
consortium of various organizations that are successfully used as standard standards in OOAD (Object Oriented
Analysis and Design). UML also has graphic elements that can be combined into diagrams.

V. IMPLEMENTATION AND TESTING
Early Warning System Model is designed to help acceptors get information early about their regular
injection schedule for the next period and provide various information about family planning activities through
their smartphones. It is divided into three groups: feature design, system requirements design or requirements
specifications and database design.

4.1 Design Feature

The feature design that is owned by the Early Warning System can be seen in table 2 below. Design
features are intended to facilitate two types of users, namely administrator and acceptors. administrator is
devoted to managing a number of data such as managing acceptor data, periodic injection schedules and
managing various information related to family planning programs, as well as obtaining statistical information
on the continuity of using injectable contraceptives.

The acceptor as the second type of user can see a variety of information on the different birth control
methods and information on various other types of contraceptives that can be used, receive information early on
periodic injection schedules for the next period and request information directly to the system about periodic
injection schedules using the format determined by the system. This feature is very helpful for system users both
administrator and acceptors. The administrator as an extension of the government to maintain the continuity of
the use of injectable contraceptives can carry out its functions properly, while from the acceptor side this feature
is very helpful in reducing the negligence of acceptors in their periodic injections for the next period.

Table 2: Early Warning System Design Plan

Early Warning
System User
Admin | Acceptor

Registration v
Manage Acceptor Data v
Manage Injection v
Schedule

5 | Manage  Consultation v

iT | Data
Manage Reports v
Home and Information v v
View Periodic Injections v
Schedule
See Consultation History v
Search  for Injection v
Schedule Information

4.2 System Needs Design

The next stage is designed system requirements contained in the use of a case diagram, which shows
the relationship between actors and systems. Based on Figure 5, there are two actors involved namely admin and
acceptors. Admin is able to manage all existing data while acceptors can manage accounts, request and receive
periodic injection info for the next period using the format that has been determined by the system and see the
history of injections that have been done.
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Acceptor
Admin \w/

Figure 5: Use Case Diagram Early Warning System

4.3 Data Base Design

The database is used to design the Early Warning System is MySQL. The logic of the database is
stored in the form of javascript files and sgl. SQL databases can be accessed using applications that have been
stored on the server. Database design is shown in Figure 6 which shows the relationship between one table and
another table in the form of the relationship between the primary key of each table.

_ﬂ 3 cbews jadwal
% id_jadwal : int(11) Ho  dbews akseptor
| & no_register : varchar(10)
2 nik : varchar(16)

@ nama : varchar(55)

@ alamat : varchar(93)

@ hp :varchar(15)

2 no_register : varchar{l()}’ -
2 jadwal_konsul : date

@ status : varchar(25)

# info 1 int(11)

# id1int(11) @ created_at : timestamp

_ﬂ @ dbews konsultasi

@ id_jadwal : int(11)

# kode_dokter : varchar(15)
@ no_register : varchar(10)
2 tgl: date

& catatan : text

A created_at : timestamp

i updated_at : timestamp

M updated_at : timestamp

_H & cbevs dokter
# kode_dokter : varchar{15)
2 nama_dokter : varchar(25)

2 alamat_dokter : varchar(s5)

g hp : varchar(15)

2 keahlian : varchar{55)

2 username : varchar(55)
& password : warchar(55)

7 created_at: timestamp

@ updated_at : timestamp

® tgl_register : date

& username : varchar(55)
i@ password : varchar(55)

A created_at : timestamp

@ updated_at : timestamp

o dbews user

# user_id : varchar(25)

2 password : varchar(55)

@ nama : varchiar(55)

i@ level : varchar(5)

A created_at: timestamp

@ updated_at : timestamp

Figure 6: Data Base Design
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The technology used in designing the early warning system model is shown in Table 3 below

Table 3: System Software Specifications

No Type Specifications
1 | Design System Mobile Application
2 | Web Server Apache Version 2.2.9
3 | Server Script PHP Version 5.2.6
4 | Client Script Javascript 1.7, HTML 5, CSS 3
5 | System Operasi Server Ubuntu 12.04.1 LTS
6 | System Operasi Client All
7 | Database MySQL
8 | Documentation Microsoft Word 2017
9 | Emulator Android SDK end ADT-18.0.1
10 | Integrated Development | Eclipse

Environment

V. CONCLUSION
The results of this study are the creation of an Early Warning System Design Model, the design that has
been generated will then be used by researchers to proceed to the next stage which is to build an Early Warning
System based on android, then implement. The purpose of this implementation phase is to prepare all activities
for the implementation of the system so that it is in accordance with the jointly determined design, in this case
the system built can help acceptors to get information early about their periodic injection schedule for the next
period and provide various information about family planning activities through their smartphone.
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