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Abstract—Through this article, we try to propose the design of notification
system that runs on the Android operating system. This notification will be used
for the academic announcements in the campus environment. The current an-
nouncement system only depends on the web portal, phones, groups in social
media or short message system. The use of web portals and phones still has
many limitations. Our proposed notification system can meet the needs of aca-
demic announcement broadcast quickly and massively. In the end, this will cut
the cost that stakeholders need to operate the academic announcement system in
the campus environment. The design of smart notification system that we pro-
posed in the future will be integrated with the academic information system.
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1 Introduction

Currently, we can find notification systems on various devices, such as
smartphones, smartwatch, or tablets. With the notification system, impact on the ef-
fectiveness of work that can be completed by smartphone users. In addition to provid-
ing important information, the notification also serves as a reminder of information
that has occurred, is happening or will be done by the recipient. Usually, smartphone
users will take the time to see or read the notification on the smartphone even in busy
conditions. This is because the nature of the notification system is a fast response in
conveying information to the user.

Research related to the use of notification system has been done since the birth of
mobile phone device. Starting from Global System for Mobile Communications
(GSM) or Code Division Multiple Access (CDMA) to Internet Protocol (IP) based, or
briefly called the Internet. Examples of simple GSM-based notification systems such
as voice call, short message service, and multimedia messaging service. For Internet-
based notification system usually depends on the application in the operating system
on a smartphone device. Android and iOS are two operating systems on the
smartphone device that is quite dominate at this time.
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There have been many studies dealing with the notification system on smartphones
as a solution to various problems in life [1]-[S]. Some studies that have been done
include smart disaster notification system that utilizes SMS or voice call to inform
optimal route to the nearest shelter [6], another example is a notification system that
provides information about bus departure in detail [7]. This notification system runs
on the Android operating system. Then, there is also research that uses push notifica-
tion for the selection of wireless connection services, based on service and speed of
access [8]. In addition to utilization, research also focuses on system performance, by
testing and analysis of push notification used [9]. Through this research, we try to
propose the design of smart notification system that runs on the Android operating
system. This smart notification will be used for the academic announcement in the
campus environment. The current announcement system only depends on the web
portal, phones, groups in social media or short message system. The use of web por-
tals and phones still has many limitations. This is the background for us to create a
smart notification that runs on the Android operating system. In principle, the way the
notification system work has a resemblance to the information system in common
[10], which aims to provide information to users. What distinguishes it, if the infor-
mation system is little passive, then the notification system is active and very dynam-
ic. Another aspect to concern is security issues, with the use of Android-based notifi-
cation system is expected to reduce theft and misuse of data. It can also open up new
research opportunities, namely the integration of notification systems and server secu-
rity methods as we have done in other studies [11].

2 Research Method

The research methodology is the steps needed to carry out the research from the
beginning until the research is done. The methodology that we use in this research is
as follows (Fig. 1):

Literature Study, Understanding Requirement & Data characteristic of Another system on
related research and concept and gap to Specification academic Academic Notification
publication make improvement
Literature Study Design & Analysis Create academic System development Testing
database
Understanding the System requirement Academic database Academic notification Documentation
concept of system & specification system

Fig. 1. The methodology to develop academic notification system
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2.1 Literature Study and Understanding the Concept

At this stage we do literature study, reading related research and publications that
have been done by other researchers. By reading related research that has been done
before, will increase the knowledge and understanding of the concept of academic
notification system that will be developed.

2.2  Make Improvement, Design and Analysis, System Requirement

At this stage, based on the understanding that has been obtained from the previous
stage, we are trying to find opportunities to improve related pre-existing research.
Here we also try to fix the shortcomings and limitations in the design of notification
system from previous research. Then proceed with the design to get the initial concept
of notification system that will be developed. An analysis is done to determine the
factors that influence the design that has been made. From the analysis results also
known various shortcomings and what to add so in accordance with the requirements.

2.3  System Development

From the analysis results known requirement and specification of the notification
system to be developed. Especially matters relating to the data and information to be
stored in the database.

2.4 Requirement and Database

The next stage is to develop notification system based on the design, requirement
and database needs that have been done in the previous stage. This stage involves
designers, programmers, and analysts to communicate with each other so that the
system developed to suit the needs.

2.5  Testing and Documentation

Further comparison of performance notification system has been developed with
identical research results that have been done before. Performance comparison is done
by testing the notification system. This is done to find out how well the performance
of the notification system has been developed. After knowing the performance of the
system, the stage is no less important is to make the documentation of the series of
processes that have been done followed by documentation of notification system
functions that have been developed. Because this research is still ongoing, then the
progress of our research is only up to the design and analysis stage.
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3 Results and Analysis

The design of the notification system that we have developed into two parts name-
ly architecture design and system design.

3.1  Architecture Design

For the needs of our notification services use Firebase Cloud Messaging (FCM)
[12] as mobile platform service. We believe the use of FCM is very effective because,
in addition to the security factor, FCM already has all the required notification fea-
tures. The explanation of the features of FCM's notification feature is as follows. For
most communications between clients and servers, clients will make requests to re-
ceive services from the server. In other words, the client pulls data from the server. In
FCM push notification, the server is transferring data.

This can be done by maintaining a continuous TCP / IP connection and a fixed
connection between the server and the client. Firebase Cloud Messaging is a service
that acts as an intermediary between server and client like android smartphone users.
With FCM, it can set up continuous connections for users. FCM also ensures that
push notification can be done safely and reliably.

admin & operator

—

G‘ college student
/ N
N\

server & db I
- D v_ rv mobile
0 - android - v p:;{?::
device
@ !

Fig. 2. The Architecture Design of Academic Notification System

In general, the academic notification system workflow (Fig. 2) is as follows:

1. Student sends ID through their Android smartphone device to mobile platform ser-
vice server to register.

2. The mobile platform service will notify that the student has successfully registered,
marked by a success message sent by the mobile platform service.
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3. Next, the device will send the ID that has to register with the campus server. The
campus server will store the ID of the student who has done the registration into
the database.

4. If there is an academic announcement, the campus server will send it to the mobile
platform service.

5. Mobile platform service broadcasts to all students who have registered.

For actors involved in the system, which consists of 3 parts: admin, operator, and
student.

a) Admin can manage the user, monitor the system and view the log. The operator
can add or remove the student, create and view the list of announcements.

b) Students can view and read the academic notification messages sent by the mobile
platform service wherever and whenever they are.

By using FCM as mobile platform service, the campus does not need to send aca-
demic announcement one by one to students such as via email, SMS, or notification
technology that require a client to request to a server. The notification content provid-
ed is also more varied and interesting, not monotonous and boring. FCM also guaran-
tees the security factor of message and notification content that is broadcast to the
student who has done the registration. In other words, the failure of the notification
system can be avoided. This is important to understand because if there is a failure,
everything must be repeated from the beginning and will cause a lot of losses. Plan-
ning and calculation of the implementation of a system must be done correctly, to
avoid failure, as we have done in other studies [13].

3.2 System Design

Further discussed the function of each actor involved in the notification system de-
veloped. Table 1 show functional requirements of each actor:

Table 1. The Functional requirements (FR)

ID FR
F-01 Admin can manage user
F-02 Admin can monitor the system
F-03 Admin can view the log
F-04 Admin can manage account
F-05 Operator can create new announcement
F-06 Operator can add or revome the student
F-07 Operator can view the list of announcement and student
F-08 Operator can manage account
F-09 Student send an ID for registration
F-10 Student can see the notification
F-11 Student can read the academic announcement
F-12 Student can manage account
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Each actor has their own interest in the notification system. Admin has full access
to the notification system on campus. Admin may have multiple operators, may add
or remove an operator. The operator is in charge of operating the notification system
by following the rules and directives provided by the admin. In the hierarchy, students
are at the lowest level, have limited access, because it can only register, see the notifi-
cation and read the message academic announcement broadcast by the operator. After
knowing the function of each actor involved, the following illustrates the use case
diagram used in the academic notification system.

View the log Manage user

\ . /
w Maonitor the

system

Add & Remove
Student

Logout & / Create the new
“gpActor” ""\...____ w announcement

l /perator
Login

FActor View list of
announcement
L View List of
w student
/tuden\
See the Read the
notification announcement
Send 1D for

registration

Fig. 3. The System Design of Academic Notification System

To understand the use case diagram in Fig. 3, we can see the functional require-
ment mapping to the use case diagram below (Table 2):
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Table 2. The Mapping beetwen Functional requirements and Use case (UC)

FRID ucCIbD Use Case
F-12 U-01 Login for Student
F-09 U-02 Send an ID for registration
F-10 U-03 See the notification
F-11 U-04 Read the announcement
F-12 U-05 Logout for student
F-08 U-06 Login for Operator
F-06 U-07 Add or Remove the student
F-07 U-08 View list of student
F-05 U-09 Create the new announcement
F-07 U-10 View the list of announcement
F-08 U-11 Logout for Operator
F-04 U-12 Login for Admin
F-01 U-13 Manage user
F-03 U-14 View the Log
F-02 U-15 Monitor the system
F-04 U-16 Logout for Admin

By using our proposed notification system, the delivery of academic announcement
can be easier to do. The time required for the broadcast process to be less and more
cost-effective when compared with client-request notification system. The fundamen-
tal differences between our proposed notification system and client-request notifica-
tion are as follows (Table 3):

Table 3. The Different beetwen Proposed Method (PM) and Client-request Method (CM)

No PM CM
1 Auto respond Need request from client
2 Secure Insurance Manual Setting
3 Auto update Manual Update
4 Auto broadcast One on one service
5 Low time and space complexity More time, more space

The use of FCM in the notification system we propose to make the business pro-
cesses that occur between actors become more dynamic, with little margin of error.
Another advantage is the availability of slots that can be used for academic an-
nouncement needs, enabling unregistered IDs in unlimited quantities, with the same
quality of service. Opportunities to increase the number of users and get the latest
features of apps, the more pampering the end users. The notification system can also
be integrated with an academic information system, or can also be used as a distance
learning aids. Integrated with various learning aids tools [14], that already exist in the
campus environment. Finally, the opportunity to do further research is still wide open,
for anyone interested in improving the performance of the current system.
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4 Conclusion

Our notification system can meet the needs of academic announcements broadcast
quickly and massively. Without having to be burdened with the amount of fees to pay,
the time and storage needed to operate the notification system. When viewed in terms
of security, the proposed design notification system is also guaranteed, the latest secu-
rity features are embedded in the core system used. With the increasing speed of In-
ternet bandwidth nowadays increasingly supports the proposed system notification,
which in the end more and more comfortable for the end users in obtaining services.
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