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Abstract—The rapid development of technology has resulted
in many new innovations on social media platforms. Now-a-days,
there are many chat applications available, namely Whatsapp,
Telegram, LINE, Viber, and many others. This in turn forces
users to juggle between many chat applications as different
applications can’t communicate with each other. This research
aims to develop a chat application which serves as a middleware
to make communication between developed chat application and
two conventional chat applications possible (Telegram and
LINE). Several tests are done to ensure that the message
exchange process (in text, picture, video, and file type) works well
between the developed chat application as well as Telegram or
LINE.
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. INTRODUCTION

The rapid development of technology has invented many
new innovations on social media platforms. There are so many
social media applications available, yet this doesn’t stop the
emergence of new social media applications. In Indonesia,
there are so many social media platforms available, with Line,
Telegram, Whatsapp, and Viber being some of the most
notorious social media platforms offering its service in
Indonesia. Social media platforms generally offer messages,
pictures, voice message, file exchanges, and other things [1].
Every chatting application offers different features available
for the users to use. For instance, Telegram offers the file
upload feature, a feature that LINE has yet to offer [2] [3].

Every user has their own preferences in choosing which
social media platforms they want to use. Oftentimes, the
amount of acquaintances using a certain social media platform
being the main consideration on which social media platform
they are going to use. This happens because of the limitation
in which users can only exchange messages within the same
social media platforms. To this day, message exchanges
between different social media platforms are still impossible.

Usually, each user has their own preferences in choosing
chat apps. In fact, usually the selection of chat apps depends
on the community group, each community group has their
own favorite chat apps. This condition makes it difficult when
someone joins several community groups, and each
community group uses different chat apps. Different features
offered by each social media platform provider and limitations
on communicating using different platforms forced the users
to choose which platforms they are going to use. Oftentimes,

often users have to use a lot of social media and have an
account in each chat application.

The writer feels the need to research and develop a custom
chat application and middleware which will connect several
social media platforms. In this research, LINE and Telegram
chatting applications are used. This article is divided into five
parts, namely, introduction, literature review, research
methods, results and findings, and conclusions.

Il. LITERATURE REVIEW

Chatting in Indonesian means communication between a
person with another person or people [4]. In the computing
world, chatting means communication between 2 or more
people using computer devices [4]. Nowadays, chatting
applications are growing rapidly, with many chatting
applications being developed to fulfill the users’
communication needs. There are so many features offered by
social media platforms nowadays, namely files transfer, auto
response/bot [5] [6], business features, gaming features [7],
and many more. Chatting application providers aren’t always
big companies such as Whatsapp, Telegram, Viber, LINE, but
also small developers. Hence, several chatting applications
made it possible to communicate with other applications using
Application Programming Interface (API) [2] [3].

Middleware is a software application which can connect a
system with another system [7]. Middleware can be used to
connect several systems within the same device or even on
different devices connected to the internet [8] [9]. Middleware
can also be used to connect applications on the same type of
device or different types of devices, such as mobile device -
mobile phone, mobile phone - television, mobile phone -
computer, computer - computer, et cetera [10]. In developing a
middleware application, there are a few solutions/methods,
namely message oriented middleware [11], object-oriented
middleware [12], Remote procedure call, database
middleware, transactional middleware, portals, embedded
middleware [13], and content-centric middleware [14].

Middleware development was also done to bridge a
chatting application with other application. Several
researchers have developed middleware for chatting
applications to add features, such as Artificial Intelligence
[15]. Some researchers developed middleware from scratch
and some other used API provided by the chatting applications
provider [16]. Other than API, webhook method also used to
send messages between chat bots.
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Several researches and development on custom chatting
applications has been done. A custom chatting application
equipped with Natural Language Processing was developed in
one research [17]. In this research the system will
automatically do sentiment analysis towards the message
being sent. If the analyzed message has negative context, then
the message will not be sent. In another research, a custom
location based chatting application was developed [18], in
which the application allows the users to find friends and
communicate with other users within a certain distance.
Another research was also done, intending to help the
communication between faculty members (lecturer, assistant
lecturer) and the students [19]. The custom chatting
application developed was able to automatically create a group
chat based on the subjects’ registration done every semester.

Several researches on chatting application development
using the API offered by big chatting application providers,
namely Telegram, LINE, et cetera was also done. Some
developed a smart home system using NodeMCU
Microcontroller combined with Telegram API [20]. By using
the application developed in this research, users are able to
monitor and command their Internet of Things devices using
Telegram. Telegram Bot API was used to send messages from
Telegram to the Internet of Things devices. Other than that,
the Telegram BOT API was also used to create an e-complaint
application for a college [21]. In this application, the Telegram
Bot APl was used to receive complaints and calculate the
complaints statistics based on the divisions being complained
to.

In summary, custom chatting applications that were
developed are Android based [1] [17] [18], iOS based [1] [22],
website applications [4] [23], and desktop application [24].
Android based mobile applications can be developed using
either Java or Kotlin, while iOS based mobile applications are
developed using either objective-C or Swift. In the application
development community, there is a new trend which is a
cross-platform  application, in  which the developed
applications can be compiled and create both an Android and
iOS based application using a single code base. One of the
frameworks used to create this cross-platform device is the
Flutter Framework. Flutter Framework itself is an open source
cross platform development framework developed by Google
[25]. Flutter itself is based on the Dart Programming
Language. Several technology company giants were using
Flutter Framework to develop their products, namely, Alibaba
and Google Ads.

A. Chat API

Application Programming Interface (API) is used by an
application to exchange information with other applications
[26]. API success relies on the APl documentation provided
by API for software development needs. Many chat
applications have provided API which allows other
application to access the chat applications’ services.

Telegram provides API for software developers to connect
their applications to Telegram’s system. This APl allows
Telegram Bot creation [2]. Telegram Bot itself acts as an
interface to run code from a server. Telegram API uses text in
JSON format in passing data with other systems. This JSON
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formatted text allows developers to develop application using
many different programming languages.

Line Messaging API is a service provided by LINE to
exchange data between Line Platform and other application
[3]. Just like Telegram Bot API, LINE Messaging API uses
JSON to communicate with other applications. LINE
Messaging API uses webhook method to pass data to the
server.

B. NoSQL Database

NoSQL database are databases that don’t use SQL
command in which data was saved in an unstructured format
and often time don’t have relations with other table like SQL
databases [27] [28]. NoSQL database was intended to save
data in a flexible way in modern application development. In
many cases, NoSQL databases used in real-time application
development.

In general there are four types of NoSQL Database [29]:

e Graph databases: These databases uses graph theory
concept. Example: Neo4j and Titan.

e Key-Value store databases: In these databases, data are
stored in two parts, which are key and value. Example:
Redis, DyanmoDB, Riak.

e Column Store databases: In these databases, data are

stored in column of data. Example: BigTable,
Cassandra.
e Document Databases: These databases are more

extensive database than the key-value store. The value
are saved in document type and stored in a ore complex
format, like JSON. Example: MongoDB, CouchDB.

C. Flutter

Flutter is an open source mobile application development
made by Google [30]. Flutter allows Android and iOS based
application development using only one source code base
[31]. Flutter uses Dart Programming Language. Flutter
Framework uses widget concept in interface creation. There
are many widgets provided, namely Column, Row, Icon, and
many other widgets. The widget in Flutter acts are either
visual component or as a container for other widgets [32].

I1l. RESEARCH METHOD

A. System Design

The system developed consists of two main applications,
namely mobile chatting application and middleware
application. The chatting application is used as an interface for
the user to test the system. This chatting application was
developed using Dart programming Language with Flutter
Framework. While the middleware acts as a connector to
connect the chatting application developed with Telegram
API, LINE API.

Architecture of the system developed can be seen on Fig.
1. Message exchange process starts on one of the
Conventional Chat Application/CCA (Telegram/LINE/Signal)
to the CCA’s chat API (step 1). Then the CCA’s API will pass
the message to the middleware to be received by the webhook
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prepared (step 2). The middleware will then process the
message fetched by saving the message’s metadata, saving the
file, image, video, our sound data to Firebase. The middleware
developed uses 3 Firebase service, namely Firestore, Firebase
Cloud Storage, and Firebase Cloud Messaging. Firestore is
used to save the messages’ metadata and content, such as the
message’s recipient, message’s sender, chatting application,
etc. Example of data stored in Firestore can be seen on Fig. 2
for text data and Fig. 3 for non-text data. Firebase Cloud
Storage is used to store video, image, voice, and file message
data. Example of data stored in Firebase Cloud Storage can be
seen on Fig. 4. After being processed, the middleware will
then pass the message to Flutter Chat Application/FCA
(step 3).
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Flutter Chat App

Fig. 1. Whole System Application Architecture.

content: “tess”

idFrom: "-467753380"

idTo: “vBLWQosYDaYS5THmMOObGziZ1orXs2"
timestamp: "1623169064892"

type: “text”

Fig. 2. Example of Data Stored in Firestore, Type:Text Message.

content: "https://storage.googleapis.com/chatbridge appspot.com/162330659543
GoogleAccessld=chatbridge®40appspot.gserviceaccount.com&Expires=1

idFrom: "Ch78748d9442797c5617263235e745a1b"

idTo: "IRc6LkPsIVgTSBILC3Z44ELn6Bb2"
timestamp: "1623306630431°
type: “video'

Fig. 3. Example of Data Stored in Firestore, Type:Video.
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Fig. 4. Example of Data Stored in Firebase Cloud Storage.

Meanwhile, messages passed from FCA to CCA starts
from (step 4), where FCA forward messages to the
middleware. Messages from FCA will then be processed on
the middleware and stored in Firebase services. After that,
messages will then be forwarded to the recipient’s CCA
through Chat Application API using Push Message (step 5/6).
Available API could be seen at Table I.

After the application has been developed, system test was
done. This system test was done to make sure that the
application has successfully work as expected. The system test
scenario can be found on Table Il. System test was done on
Text, Image, Video, Sound and File type. For each message
type, testing was done from CCA to FCA, and vice versa.

B. System Test

Performance testing was done to measure the time needed
by the middleware to forward and receive messages. The
performance testing scenario can be seen on Table IIl. In
general, the testing was done using four types of data, namely,
Text, Image, Video and File. For text data type, size of the
data forwarded was classified based on the number of
characters. As for the Image, Video and File data type, data
was classified based on the file size (in megabyte). Testing for
the Text, Image, and Video data was done on Telegram, and
LINE. However, File data wasn’t tested on LINE as the
chatting application doesn’t have file sharing feature.

TABLE I. APPLICATION PROGRAMMING INTERFACE (API) MIDDLEWARE
Method URI Description
Receive messages from telegram bot
POST [telegram/webhook and forward it to the FCA
Receive messages from the FCA
POST telegram/push and forward them to Telegram API
. Receive message from LINE bot
POST /line/webhook and forward them to the FCA
. Receive messages from the FCA
POST Nlinefpush and forward it to LINE API
TABLE II. SYSTEM TEST SCENARIO
Method URI Description
CCA-FCA, FCA-CCA Text Telegram, LINE
CCA-FCA, FCA-CCA Image Telegram, LINE
CCA-FCA, FCA-CCA Video Telegram, LINE
CCA-FCA, FCA-CCA Sound Telegram, LINE
CCA-FCA, FCA-CCA File Telegram
8l|Page
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TABLE Ill.  PERFORMANCE TEST SCENARIO TABLE IV.  SYSTEM TEST RESULT
Type Chat_ ) Measurement Size From-To Message Type CCA Result
Application
Telegram Pass
Telearam 400, 800, 1200, 1600, CCA-FCA
Text gram, Characters 2000, 2400, 2800, LINE Pass
LINE 3200, 3600, 4000 Text
' ' FCALCCA Telegram Pass
Telegram, 3
Image LINE MB 1,2,3,4,5 LINE Pass
Telegram Pass
Video Telegram, MB 12,345 CCA-FCA
LINE LINE Pass
- Image
File Telegram MB 1,2,3,4,5 Telegram Pass
FCA-CCA
The system developed has start and end timer. In the FCA LINE pass
to CCA testing, the start timer was invoked when the “Send” Telegram Pass
button on the FCA is clicked, while the stop timer was | CCAFCA LINE Pass
invoked when the middleware sends out push message to the Video
Chat API. As for the CCA to FCA testing, the start tier was | rca cca Telegram Pass
invoked when the middleware webhook receive request, while LINE Pass
the stop timer was invoked when the message has been CCA-FCA Telegram Pass
forwarded by the middleware to FCA. File
FCA-CCA Telegram Pass
process_time = {attpttstlstts) @

5

In this testing, the possibility of unstable internet
connection may be a problem. To tackle this problem, every
test scenario was done 5 times and average processing time
will be calculated to then be used as a final result. Average
process tie formula can be seen on equation (1). For example,
Telegram Text data type testing for 400 characters processing
time was measured on 0.5 second, 0.7 second, and 0.63
second. Thus, the processing time for this test case is 0.61
second. Each test case will be carried out for testing from
CCA to FCA and vice versa. Performance time result will be
compared for CCA to FCA and FCA to CCA data.

IV. RESULT AND FINDINGS

A. System Test

System testing has been done and the result can be seen on
Table V. All system testing scenario can be done by the chat
application’s middleware and Flutter Chat Application (FCA).
Captures of the Flutter Chat Application can be seen on Fig. 5.
Based on the testing result, the middleware application
developed has successfully able to forward messages from the
Flutter Chat Application (FCA) to the Conventional Chat
Application (CCA) and vice versa. This success also applies
for all message types tested.

Currently the architecture and communication process
starts by creating a chat group on Telegram/LINE, then an
OTP request is made to be able to start communication
between the custom chat app and the Telegram/LINE chat
app. Currently, the architecture and communication processes
in the middleware that are built are still unable to
communicate between LINE and Telegram. This is because
there is an OTP request that must be made so that
communication can be carried out. Due to this limitation, it is
necessary to adjust the add contact process. On the other hand,
when chatting, the middleware needs to add fields recording
where the message was sent from and where the message was
sent.

0O

£y Wayan Sudarma

telegramBridgeBot

Fig. 5. Screenshot user Interface Application Flutter Chat Application.

B. System Performance Evaluation

System Performance Test was performed on each of the
message type sent. The message types tested were text,
picture, video, and file messages. Testing result for text data
can be seen on Table V and Fig. 6. The results show that the
messages sent from the CCA to the FCA took longer than the
messages sent from the FCA to the CCA. As seen in Fig. 6
there was a significant increase in time needed to forward a
message containing 2800 characters from FCA to Telegram
(represented by the orange line).

This increase in time may be caused by the mobile
network used for testing. However, in general there were no
significant increases in time when the character-count is
increased.
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TABLE V. SYSTEM PERFORMANCE TEST (TEXT) TABLE VI.  SYSTEM PERFORMANCE TEST (IMAGE)
Char Telegram LINE Size Telegram LINE
length | Tele-FCA FCA-Tele LINE-FCA FCA-LINE (MB) Tele-FCA | FCA-Tele LINE-FCA FCA-LINE
200 144 1070.6 1214 706 1 5939.6 8217 10526.2 5164.4
800 163.8 288 118 822 2 4592.8 10162 8015.4 5383.6
3 5426.2 6477.2 8793.2 5379.2
1200 164.4 7218 156 667.2
4 5979.6 5059.2 8945.4 4903.2
1600 1664 817 1392 14 5 5629.4 21017.6 8009.2 21473.2
2000 281.4 972 1226 669.4
2400 126.8 809 126.6 7312 Performance Test
2800 150.8 1476.2 147 754 (Gambar)
3200 289.8 762.4 216.2 11206 25000
3600 194.8 766 2322 7836 T 20000
o
4000 185.8 830.4 106.2 925.8 § 15000
£ 10000 —_
Performance Test o b
£ 5000
(Text) =
0
1600 1 2 3 4 5
1400 Image Size (MB)
< 1200
§ 1000 —@— Tele-FCA —@—FCA-Tele
:'E 800 LINE-FCA =—=@— FCA-LINE
E
@ 600 Fi
£ ig. 7. System Performance Test (Image).
= 400
200 M /\“. TABLE VII. SYSTEM PERFORMANCE TEST (VIDEO)
0 Size Telegram LINE
400 800 1200 1600 2000 2400 2800 3200 3600 4000 (MB) | Tele-FCA FCA-Tele LINE-FCA FCA-LINE
Character Length 1 10294.75 6816.2 24761 8083.8
2 20547.6 9381.4 32932.6 10983.8
—&—Tele-FCA —&—FCA-Tele 3 23186.6 8190.6 47755.4 12659.2
LINE-FCA =—=@=— FCA-LINE 4 34914.2 10264.4 51798.8 17165.6
5 48456 10883.6 58812.6 20204
Fig. 6. System Performance Test (Text).
The second testing was done on image messages. The test Perf°’“?ance Test
result can be seen on Table VI and Fig. 7. It can be seen that (Video)
there is a significant time increase on messages sent from the 20000
FCA to Telegram (displayed in orange line) and from FCA to 60000
LINE (displayed in yellow line) for image with 5MB in size. ) 50000
Based on the testing, there is no significant time difference S
between messages sent from the FCA to the CCA and from 2 40000
the CCA to the FCA. £ 30000
) ) ) g 20000
The third testing was done on video messages. The test £ 10000

result can be found on Table VII and Fig. 8. Based on the
testing done, it can be seen that there is a significant increase
in time aligned with the increase of file size for all scenarios.
However, a significant increase in time was most noticeable
on messages sent from the CCA to the FCA (displayed in blue
and grey line). In general, it can be seen that messages sent
from the CCA to the FCA (displayed in blue and grey line)
require more time than messages sent from the FCA to the
CCA (displayed in orange and yellow line).

VIDEO Size (MB)

=@ Tele-FCA =@ FCA-Tele

Fig. 8. System Performance Test (Video).
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The fourth testing was done on file type messages. This
testing was created specifically for Telegram as LINE does
not yet offer this message type. The testing result can be seen
on Table VIII and Fig. 9. Based on the testing done, it can be
seen that there is a significant increase in processing time as
the file size increases.

TABLE VIII. SYSTEM PERFORMANCE TEST (FILE)

Size Telegram

(MB) Tele-FCA FCA-Tele
1 15183.6 9957

2 21697 12236

3 25806.4 15778.6

4 35879.4 17901.8

5 40866.8 22704.6

Performance Test

(Video)

__ 50000
2 40000
8 30000
T 20000 //
V]
2 10000
o

1 2 3 4 5

FILE Size (MB)
==@—Tele-FCA =@ FCA-Tele

Fig. 9. System Performance Test (File).

V. CONCLUSION
Based on this research, it is concluded that:

e Middleware application was able to exchange messages
between the developed chatting application based on
Flutter and Conventional Chatting Application
(Telegram and LINE), with text, pictures, videos, voice,
and file being the type of messages exchanged.

e For video and file messages, there is a correlation
between file size and the time needed to forward the
message. The bigger the file, the longer it takes to send
the file.

Suggestion for future research,

e Adding other conventional chatting application which
can be served by the middleware.
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