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m Abstract
Eive streammg applications play a vital role in entertainment, education, and business communication.
Pespite their growing adoption, developing efficient and scalable live streaming applications remains
gﬂallengir‘?&, particularly in ensuring real-time data synchronization, cross-platform compatibility, and
optimal user experience under varying network conditions. This study addresses these challenges by
ﬁemgnmggand implementing a live streaming application using Flutter and Firebase, leveraging their
vantagés in cross-platform development and backend services. The research employs an Agile-Scrum
gethodology to iteratively develop and refine the application, incorporating essential features such as
Feal-time video streaming, user authentication, live chat, and voice changers. Performance evaluation is
nducted through direct user testing to assess functionality, responsiveness, and network adaptability.
he results demonstrate that Flutter effectively streamlines the development of cross-platform interfaces,
@hile Firebase ensures seamless real-time data synchronization and authentication. However, challenges
Bersist in optimizing the application for low-spec devices and ensuring high-quality video streaming under
fimited bandwidth conditions. This study contributes to the field by providing a structured development
g@pproach for real-time live streaming applications, offering insights into best practices for integrating
utter and Firebase. Future enhancements may explore automatic video quality adjustment and artificial
thtelligence-driven user interaction improvements to further refine the user experience.
Keywords: Flutter, Firebase, Agile-Scrum, Live Streaming.

>

2 INTR@DUCTION
2 Livegstreaming applications have become essential in various sectors, including entertainment,
8ducationg)usiness communication, and social activities. Their popularity continues to rise with increasing
ﬁnternet penetration and the widespread adoption of smart devices. According to a Grand View Research
Bport (20&) the global live streaming application market is projected to reach USD 247.3 billion by 2027,
with an a Rual growth rate of 28.3% from 2020 to 2027. However, developing live streaming applications
%oses chnenges including ensuring performance efficiency, scalability, and integrating complex
&chnologi
a Flutter, a cross-platform framework, has gained prominence due to its development efficiency and
ability to Treate consistent user experiences across various platforms. Features like "hot-reload™ and a
flexible user interface make Flutter a preferred choice for modern application developers (Zou &
Darus® 2024). Additionally, Firebase, a backend-as-a-service platform developed by Google,
provides @gmprehensive solutions for real-time applications, including user authentication, data storage,
and synchgonization. Firebase’s scalability supports the efficient management of extensive streaming data
(K. U. Singh et al., 2024).

Comwining Flutter and Firebase presents a cost effective, reliable solution for building complex
applicationg (C. Sharma et al., 2024).

The #Agile-Scrum methodology complements real-time application development by offering
flexibility; rapid iteration, and enhanced team collaboration. Research demonstrates that Scrum allows
developers«to dynamically adjust priorities based on user feedback and technical challenges (Crum, Li, &
Kou, 2024). This structured approach has proven beneficial for distributed software project management
(Al-Ahmariet al., 2022).

Examples include leveraging Scrum for effective team coordination in Flutter and Firebase-based
projects arifl using Flutter for single code based real-time applications (Chancusig-Chisag, Martinez-Freire,
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ga_clﬁjﬁa-%res, & Banda Casa, 2023). Firebase’s real-time synchronization capabilities further enhance
$hegntegration process in Flutter applications (Martins et al., 2024).

a
)

espite the growing adoption of Flutter and Firebase in live streaming application development,
rehepsive documentation on their integration remains limited. This study aims to document the design
evelgpment processes of a live streaming application using Flutter and Firebase, providing a valuable
ence 3or future developers.

Bumu b
Bpg
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ETHODS
The Btudy employed an Agile-based software development approach, specifically the Scrum
Hardework—Agile was chosen for its high flexibility, rapid iteration capability, and focus on user needs. In
geﬁonte f live streaming application development, this method allows the team to dynamically adjust
@ri&ities ased on user feedback and technical challenges encountered during the development process
gA sharari;_Zainon, Letchmunan, Mohammed, & Alsharari, 2023). Previous studies have shown that the
gcrum approach enhances the efficiency of software project management through structured task allocation
gnd effective collaboration (Chang & Wongwatkit, 2024).
>  The SBftware development process in this study followed the Scrum stages as described below :
SprintPlanning
At this stage, the main features of the live streaming application were identified and planned. These features
facluded rfeal-time streaming, user authentication, and user data management. Each feature was broken
own into specific tasks to be completed during the sprint (Yan, 2024).
2. Sprint Execution
print Execution, was conducted in two-week sprint cycles. Tasks were allocated as follows: frontend
velopment was carried out using Flutter, selected for its cross-platform compatibility and efficient Ul
ndering. Backend development was managed via Firebase, which was chosen for its real-time database
Zapabilities, scalability, and authentication services. Additionally, the integration of SDKs, particularly the
ZEGOCLOUD SDK, ensured seamless live streaming functionalities, including low-latency video
ffansmission and multi-user interactions. Flutter was chosen for its efficient cross-platform capabilities,
ithile Firebase was selected for its scalability in handling real- time request and robust support for cloud-
Based application development (K. U. Singh et al., 2024).
g Sprint Review and Retrospective
& Sprint Review and Retrospective session was conducted. In this phase, the developed prototypes were
%sted by users to gather direct feedback. The team analyzed performance metrics and identified areas for
&nprovemgnt. Based on these findings, necessary adjustments were incorporated into subsequent sprint
cles to igfine application functionality and enhance the user experience (Visescu, Larusdottir, & Islind,
23). =
®  The fsting phase utilized black-box testing, focusing on validating key functionalities based on
gpecific i But and output scenarios. The primary test cases included user registration, login authentication,
Bve strearding initialization, and multi-user interactions. Each of these test cases was executed, and all
@ere SUCCES fully completed as expected.
Eachsprint produced clear deliverables, ranging from initial protorypes to user-testable applications.
The final grtcome of this process was a stable version of the live streaming application that met user needs
and deIivm_ied optimal performance. This iterative process ensured that the application was developed with
high quality and responsiveness to market demands. The Scrum approach proved relevant in the context of
modern sgftware development, especially in applying technologies like Flutter and Firebase for real- time
applicatiops (Zmudczynska & Chen, 2024).
-~

¢os dgn
il

1be
Bu

3. RESULT AND DISCUSSION

The taplementation of live streaming technology using Flutter, Firebase, and Zego SDK follows a
structuredfand systematic workflow to ensure security, efficiency, and real-time user engagement (Bartlett,
Kabir, & Iigm, 2023). Refer to the image below :
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FLUTTER FIREBASE ZEGO SDK

[ I I
| |
| |

| |
—1.Request a token—p»
| I
| |
| - 2.Cresteatemporary_ |
token and return it. 7|

|
| |
|
}—3. Ussthe tokenlto jonaroom
1
' 4. Check the token validation

|
I
1
[Emrmmme 5. Successfully jonaroom- = = = = =

Buepun-6uepun 1Bunpuljq e3di YjeH

nery exsng NN AH!iw eydio yeq @

Figure 1. Live streaming workflow

The process begins with the Flutter frontend, which functions as the primary user interface for
itiating requests to access live streaming sessions (Achilleos et al., 2023). Upon user interaction, the
Blutter application communicates with the Firebase backend to request the generation of a temporary
Eﬁ:lthentication token. Firebase processes this request by creating a secure and time-limited token, which is

crypted and uniquely tied to the specific session or user. This token is then returned to the Flutter
g:)plication to facilitate subsequent steps in the process (Sarker, Jesser, & Speidel, 2023).

5 After the token is received, the Flutter application employs the token to request entry into the live
Streaming room through the ZEGOCLOUD SDK. At this stage, the ZEGOCLOUD SDK plays a critical
ole in validating the token by verifying its authenticity and ensuring that it has not expired (Dua, Reddy,
aVishnoi, domar, & Dua, n.d.). This validation process safeguards the live streaming session by restricting
access tog@uthorized users, thereby maintaining the session's security and integrity (S. Sharmaet al., 2024).
Oncefhe token validation is successfully completed, the ZEGOCLOUD SDK establishes a connection
§ the liveygtreaming room. The Flutter application then transitions to the live streaming interface, enabling
psers to participate in real-time video broadcasting or viewing (Kim, Ko, Choi, & Lee, 2023). Additionally,
#hteractivefeatures such as live chat further enhance user engagement during the session.
g_ The integration of Flutter, Firebase, and ZEGOCLOUD SDK leverages the unique strengths of each
@chnologyw Flutter, as a cross-platform development framework, ensures compatibility across multiple
devices (Android and iOS) while maintaining a responsive and intuitive user interface. Firebase provides
robust backénd functionalities, including secure authentication, token management, and seamless real-time
data synctffonization, which are essential for managing user interactions and ensuring application reliability
(D. Singh,“Agarwal, Marwaha, Mishra, & Pathak, 2024). Meanwhile, the ZEGOCLOUD SDK incorporates
advancedJive streaming capabilities, delivering minimal latency and dependable video transmission for an
optimal usgr experience.

After"8xplaining the basic workflow of live streaming technology using Flutter, Firebase, and
ZEGOCL@JD SDK, it is essential to understand how this technology facilitates real-time interaction
among mutftiple users within a single virtual room. Figure 2 illustrates the multi-user communication
scheme, dgmonstrating how two or more users can simultaneously participate in a live streaming session
with the asgistance of ZEGOCLOUD SDK. The following section provides a detailed explanation of the
processes+nvolved in this scheme.
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{— User B'sstreamiD %I
to play the stream. g

Figure 2. Multi-user workflow
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In a live streaming system based on ZEGOCLOUD SDK, real-time communication between two or
ore users is carried out through a structured workflow. The presented diagram illustrates how two users,
tz"oamely User A and User B, interact within a live streaming room using the streaming mechanism provided

the ZEGOCLOUD SDK. Below is a scientific explanation of the process:

Initialization of the engine by User A
Bser A begins the process by initializing the ZEGOCLOUD SDK engine. This step prepares the application
@ communicate with the ZEGOCLOUD server. The initialization includes initial configuration and
gonnection setup, enabling the system to send or receive streaming data.

User A joins the live streaming room
@fter congleting the initialization, User A sends a request to join a specific live streaming room. This
Tequest is g_ansmitted through the ZEGOCLOUD SDK to the server, which validates the request and allows
PYser A toenter the room.

InitialiZation of the engine by User B
 paralleE;User B begins the process by performing a similar step, initializing the ZEGOCLOUD SDK
€ngine. THis step ensures that User B establishes the same connection with the server and gains access to
gne streamitig features provided.
%, User B-oins the same room
After successfully initializing the engine, User B sends a request to join the same room as User A. The
ZEGOCLQUD server processes this request, allowing User B to join the room and connect with other
users.
5. User Eistart live streaming
After joiniag the room, User B begins streaming by publishing real-time audio or video data. This process
is managed through the ZEGOCLOUD SDK, which handles the transmission of streaming data from User
B's device@ the server for distribution to other users in the room.
6. Callback onRoomStreamUpdate to User A
Once UseFB starts streaming, the ZEGOCLOUD SDK sends a callback named onRoomStreamUpdate to
User A's (ﬁvice. This callback contains information about the streamID of the live stream published by
User B. The streamID is used to uniquely identify the live stream within the room.
7. User Aplays the stream from User B
Using the-streamID information received, User A can play the live stream published by User B. This
process enables two-way or multi- way real-time communication, whether in the form of video, audio, or
a combina@bn of both.
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A B
This @echanlsm enables efficient and structured interactive communication within a live streaming
oﬁl Through engine initialization, room management, streamID callbacks, and the ability to play live

yd '0 JleH

Jregms, =GOCLOUD SDK creates an environment that seamlessly supports real-time interaction
getween users. This implementation is highly

gel@ant fO applications requiring multi-user collaboration and communication, such as webinars, virtual
gortf_erenca or entertainment platforms based on live streaming. The standardized workflow ensures that
g.ra?’.mmgﬂata is handled with minimal latency and high quality, delivering an optimal user experience.
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 YSH E\/I REQUIREMENTS ANALYSIS

§The gstem requirements analysis involves determining the hardware needed for software

evelopmgnt. The hardware used in this research is detailed in the tables below :
;’3_ Table 1. PC Hardware
£ No Hardware Specifications
gj' 1 Processor AMD Ryzen 3
= 2 RAM 4 GB RAM
3 Hard Drive 1TB

For mobile hardware, specific requirements are essential to ensure the compatibility and performance
the application on mobile devices. The details of the mobile hardware used in this research are as
llows:

Table 2. Mobile Hardware

No Hardware Specifications
1 Processor 2.0 GHz Octa-core
W 2 RAM 4 GB RAM
—
% 3 Internal Memory 64 TB
@ 4 Android Version 11
V]
The Sbftware used in this research is listed in the table below :

Table 3. Software Specifications

A

&

= ——=
s No Software Specifications
™

2 1 Operating System Windows 10
-

< 2 Programming

o Language Dart

-~

? 3 Framework Flutter 3.7
Y 4 Database Firebase
=

UD

SPRI&T PLANNING
The sprint planning phase is an essential step in agile development, designed to ensure that the team

has a clearzoadmap for completing the sprint objectives (Hoffmann, 2024). During this phase, the scrum
team holds*structured meetings or briefings at the start of each team member to complete their assigned
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%sr_@nsibi&es. The primary goal of these seesions is to establish a realistic and achievable plan that aligns
Witkpthe sprint’s overall objectives while accounting for team capacity and resource availability. The table
Brlaw provides an overview of the estimated time allocated for each critical feature planned for the sprint.
‘%ue’s’e estigaates were carefully determined based on the complexity and priority of each feature.

|

=T =

Q 5 © . .

= Q 5 Table 4. Sprint Planning Result

kS

e g = Item Priority Estimasi
ga = (days)
Q a

2 ;C = Register Page High 3
= =

§ § = Login Page High 3
(72 = n

o = Live Streaming Page High 6
c n

:C;- ~

I Registet’page
ﬁhis featur@involves creating a user registration interface that allows users to input their and securely create
&n account, The priority level for this feature is high as it serves as the entry point for new users. The
gevelopment of this feature is estimated to take 3 days, considering the design, coding, dan initial testing

hases.

. Login page
Fhis feature enables users to securely access their accounts by providing credentials. As a high-priority
Bk, it is crucial for the overall functionality of the application. The estimated time for completion is also 3
gays, which includes implementation and ensuring seamless integration with the backend for user
authentication.

. Live streaming page
Fhis feature is central to the application’s functionality, allowing users to access or host live streaming
%ssions. As the most complex feature in this sprint, it has been assigned the highest estimated time of 6
gays. This estimate covers the design of the interface, coding, integration of live streaming capabilities, and
glgorous testing to ensure a smootsh user experience.
S The combined estimates ensure that each feature is given adequate time for development and testing
glithin the sprint timeframe (Pham & Neumann, 2024). This planning process promotes efficiency and
dlignmentawithin the team, reducing the risk of delays or bottlenecks during execution. By adhering to these
fimeframes; the team ensures that the sprint’s deliverables are completed with high quality and meet the
roject’s qbjectives.
) -
éi SPRI gT EXECUTION
3  The sprint execution phase is a critical component of agile development, during which the scrum team
§hedules tasks and allocates time estimates to efficiently complete the goals outlined in the sprint planning
phases (Cheetkiertikul et al., 2024). Each sprint is structured to span 6 days, with 6 working hours per day,
ensuring &-focused and manageable workload for the team. This phase emphasizes task execution,
collaboratipn, and timely delivery of incremental features. The table below details the tasks and their
respectivegime estimates for sprint 1, which focuses on login and registration functionalities:

Table 5. Sprint 1

Sprint 1 Task Estimasi (hours)
Login/Register Database Setup 6
Interface 8
Coding 14
Testing 8
Total 36
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ey

Batdbase ggtup : allocated 6 hours, this task involves designing and configuring the database to support
gseEregist?ation and login functionality. This includes schema creation and data storage implementation.
Shtciface allotted 8 hours, this task focuses on designing and developing the user interface for the
Bgtratiom and login pages, ensuring a user-friendly experience. Coding : assigned 14 hours, this task
Hivalves mplementing the logic and backend processes required for login dan registration, including
guthentication and data validation.

gegng : Wwith 8 hours allocated, this task validates the functionality and reliability of the implemented
‘ga‘&lres, epsuring they meet the defined requirements.

3 §Upo ompleting sprint 1, which delivers the login and registration features, the team proceeds to
g)@t 2. Spfint 2 centers on developing and refining the live streaming page. The estimated tima allocation
for@print 27s as follows :

o c
o=t (7)) d
g = Table 6. Sprint 2

Q
g‘ 0 Sprint 2 Task Estimasi (hours)
) & Live Streaming Database Setup 6
=4 =
7 Interface 8
3.
& Coding 14
=)
-O -
L Testing 8
3
T Total
= ota 36
Q
=]

Batabases setup : this task involves configuring the database to manage data for live streaming sessions,
§.|ch as stream scheduling and participation.

#hterface : this task focuses on designing and implementing the user interface for the live streaming page,
ghsuring it is visually appealing and intuitive.

2oding : the most time-intensive task, this involves writing the code to enable live streaming functionality,
Znd ensurifg stable performance.

Festing : this task ensures the live streaming page operates as intended, addressing potential issues such as
Buffering,nd Ul responsiveness

; Once.the tasks in sprint execution are comleted, the process transitions to a review phase where all
the featurés. prepared during the sprint are evaluated (Becker, 2024). This review involves testing the
gunctional y, identifying any issues or bugs, and ensuring that the features meet the initial design and user
’Bquirements. Based on the findings during the review, further refinements or adjustments may be made
Before progressing to the next development sprint. This iterative process ensures continuous
improvement and adherence to project goals.

d. SPRIﬁT REVIEW
During the sprint review, the results of each completed sprint are demonstrated and evaluated to ensure
the features-meet the requirements and function as intended (Myrvang & van den Tillaar, 2024). Below are
the outcorges of the review process, highlighting the key application pages and their functionalities :
-~

w
1. Registcez Page
The registSr" page demonstrates the process for users to register for users to register and create an account
within theapplication. This page ensures that users can input the required details accurately and securely.
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Selamat Datang
Hayok buruan daftar

> FullName

© Email address

& Repeat password ®

Sudah Punya Akun 2 Masuk Yuk

Figure 3. Register page

e logingpage illustrates the steps for users to login to the application securely. This page includes fields
r user credentials and features secure authentication mechanisms.

Selamat Datang

(&) Email address

Atau Melalui

G Masuk dengan google :" Tamu
Belum Punya Akun ? Daftar Yik

Figure 4. Login page

dhe maingige showcases the core features of the application. It acts as the central hub, providing users
rious functionalities such as navigationg to live streaming, checking schedules, or managing
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Figure 5. Main page


https://doi.org/10.35145/joisie.v9i1.4808

NV VIS

‘nery eysng NiN uizi edue) undede ynjuaqg wejep 1ul sin} eAiey yninjas neje ueibeqes yeAueqiadwaw uep ueywnwnbuaw Buele|iq ‘g

v

=\

%

‘nery exsng NN Jefem 6ueh uebunuaday ueyibniaw yepn uednnbuad *q

‘yejesew njens uenelun neje )iy uesiinuad ‘uelode| ueunsnAuad ‘yeiw| eAiey uesiinuad ‘ueniguad ‘ueyipipuad uebunuaday ynun eAuey uedinbuad ‘e

!

-

310 eH
H Oz

ive Streaming Schedule Page
ive sireaming schedule page displays posts containing all the schedules for upcoming live streaming
ns. Fhis page ensures users can view and manage upcoming events with ease.
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Figure 6. Schedule page

} 1u1 sIiny eAuey ynunjes neje uelbeqes diynbusiyy Buese|iq °|

Live Streaming Schedule Details
he schedule details page appears after a user clicks on a specific post or schedule. This page provides
tailed information about the selected live streaming session, including time, topic, dan host details.
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Pembinaan dan Pembekalan UMKM dalam
Menghadapi Era Digital,

Perilaku Konsumen yang telah berubah ke Belanja
Online telah mempengaruhi penjualan UMKM, Oleh
karena ini webinar ini akan membina dan
memberikan tips tips untuk beradaptasi dengan
Pasar Digital
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Figure 7. Schedule details page
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6. Join Live Streaming Page

The join lie streaming page is displayed after users click the “Join” button. This page enables the host to
broadcast Hive sessions while allowing audiences to watch the stream, participate in live chat, and use the
voice chafg?er feature for an enhanced interactive experience.
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The rs:print review process is crucial for validating the progress of each sprint. It provides an
Bpportunity to test and refine features while gathering feedback to address any issues before moving to the
giext development phase. Each demonstrated page ensures that the application aligns with the project goals
-§1d delivers an optimal user experience.

g SOFTWARE TESTING

§he software testing conducted in this study utilized the black-box testing method. This method focuses
on examining the functionality of the software without considering its internal structure or coding
§chitecture. The purpose of this testing approach is to ensure that the software meets its functional
Fequirements as intended. The result of the black-box testing are detailed in the table below:

)
Q.
S
3 Table 7. Software Testing Result
o 2 Test Case Expected Result Result
P o
o = Data is saved to the firebase, and the page redirects to
; = Register the login page Success
) -
7 o
= 8
=3 A Login succeeds and the user is directed to the main page
o C Login Success
=]
ot o
<
Liv&Streaming schedule Displays the live streaming schedule page Success
.
L ol
<
Qo
Deta@ of a live streaming Displays the details of the selected live streaming Success
=schedule page schedule page
=
9
- . . . .
Jajn live streaming Display the live streaming room Success
room
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o O

o TThe Black-box testing methodology was employed to validate key functionalities of the software,

@c@smg 6N user interactions and outputs based on specific input scenarios (Hassija et al., 2024).

=The black-box testing results demonstrated that all testet features of the applications met the expected
Butoomes_fl'hls validates the software’s readiness for deployment, ensuring that the critical functionalities
B %ate effectively to deliver an optimal user experience (Denden, Tlili, Salha, & Abed, 2024).

©  Zln addjtion to validating the core functionalities of the application, the study also evaluated the live
Sireg_ming:performance across various network types and device specifications. The results of the
erfhrmance testing are summarized in the table below:

w

1e uelbeq

(o]
S - Table 8. Live streaming performance testing
2 =
a 0 Test Skenario Device Specification Streaming Expected Result
= Latency (ms) Latency (ms)
w
-~
Live stkgaming on Wi-Fi (High-end
T  device) 2.0 150 <200 Success
= GHz Octa- core, 6
p GB RAM
‘Live streaming on 4G network (High-end
device) 2.0 180 <200 Success
GHz Octa- core, 6 GB
RAM
Live streaming on Wi-Fi (Low-end 1.8
device) GHz Quad- core, 2 250 <300 Success
GB

Live streaming on 4G network (Low-end

:Jaquns ue>unc aAusw uep ue>1 unjuesuawu edue jul s; n) eAiey yninjes n

device) 1.8 GHz Quad- core, 2 280 <300 Success
GB RAM
Live streaming on 3G network (High-end 2.0 GHz Octa- core, 6
9 device) GB RAM 500 <600 Success
j+¥)
=t
Live stredfing on 3G network (Low-end 1.8
B device) GHz Quad- core, 2 600 <700 Success
vy GB
=
=z
(=
=

Test Scenario, The test scenario explains the specific conditions being tested, such as the use of the
applicatioff with particular network types (Wi-Fi, 4G, or 3G) and device configurations. Purpose: To
ensure théZapplication provides optimal live streaming performance under various network and device
conditionsz Relevance: These scenarios simulate real-world situations experienced by users in different
environmefts, ensuring the application performs well universally. The network type refers to the type of
internet cg)gnection used during testing, which influences the speed and stability of live streaming. Wi-Fi:
The fastes&and most stable connection, ideal for home or office use. 4G: A fast mobile network with low
latency, thi@ugh performance may vary depending on the signal strength of the carrier. 3G: A slower
connectio@used to simulate low-bandwidth network conditions. Analysis: The application's performance
on Wi-Fi ds expected to be optimal, while testing on 3G evaluates its tolerance to less ideal network
conditionsg

Devige specifications, include the hardware configurations used during testing, which can affect the
device's abitity to handle live streaming processes. High-end Device:
2.0 GHz CZSta—core processor with 6 GB of RAM. This configuration provides strong performance and is
ideal for testing on premium devices. Low-end Device: 1.8 GHz Quad-core processor with 2 GB of RAM.
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confguratlon simulates entry-level devices with limited capabilities, often used by users with basic
es. Amalysis: Comparing performance on high-end and low-end devices allows evaluation of the
lcationis compatibility across device classes.
‘Streaming latency is the measured time (in milliseconds) between a user's action and the
rnespong}ng data response displayed in a live streaming session. Low: Streaming latency under 200 ms
nsgres smooth and real- time interactions. Moderate: Latency between 200-600 ms is acceptable for most
ﬁreqmmgippllcatlons but may exhibit slight delays. High: Latency above 600 ms can disrupt the user
@(pgnence,—partlcularly in interactive features like live chat. Analysis: Streaming latency data is used to
&s@s thezpplication's performance under varying network and device conditions.
2 &Expected Latency, The acceptable latency threshold is defined based on specific performance criteria
) @sure ap adequate streaming experience for users. < 200 ms: Ideal for stable networks like Wi-Fi and
Bi B end Gevices. < 300 ms: Still acceptable for low-end devices or 4G networks. < 600 ms: Suitable for
glower networks like 3G. Analysis: By establishing these thresholds, the testing process identifies areas
that may reguire optimization.
S The Results column indicates whether the live streaming performance in each scenario meets
m(pectatlo?fs Success: The application meets the expected latency thresholds for all tested scenarios.
nalysis: 3ﬂll tests in the table showed "Success," indicating the application is well-designed to handle a
Yariety of conditions.
Conclesion This table demonstrates that the live streaming application:
Provides optimal performance on Wi- Fi with high-end devices, achieving latency as low as 150 ms.
Remains reliable on low-end devices and 3G networks, with slightly higher latency that is still within
acceptable limits.
Utilizes Firebase as the underlying technology to maintain consistent application performance across
various conditions.
If further optimization is needed, efforts can focus on reducing latency for 3G networks or improving
8fficiency on low-end devices. This table confirms that the application is suitable for use by a diverse range
g‘f users in various environments and on different devices.
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S4. CONCLUSION
Q

This study successfully developed an Android-based live streaming application using Flutter and

Sirebase through the Agile- Scrum approach. The application effectively implemented core features such

real- tlme streaming, user authentication, live chat and voice changer functionalities. Flutter enabled
‘gfficient CROSS- platform development, while Firebase supported reliable real-time data synchronization.
g The sfudy is relevant for the development of similar applications in the future, with potential
@aptatiorg‘in various sectors such as education and entertainment. However, there are limitations,
mcluding FLompatibility with low-spec devices and the adjustment of features for diverse network
Sondltlongwhlch present opportunities for further research.
g. Recofmmendations for future development include optimizing the application for low-spec devices,
ftegrating-automatic video quality adaptation features, and applying artificial intelligence to enhance user
experiences This study is expected to serve as a reference for developers looking to implement similar
technolog%.
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DAFTAR RIWAYAT HIDUP

Fauzi Hidayatul Anmi di lahirkan di Ujungbatu, pada tanggal
10 Oktober 1999, Fauzi Hidayatul Anmi merupakan anak ke
perta dari dua bersaudara. Peneliti beralamatkan Tanjung Hara-
pan, RT 002 RW 002, Desa Sukadamai, Kecamatan Ujung-
batu, Kabupaten Rokan Hulu. Peneliti dapat dihubungi melalui:
082311881091 dan Email: fauzihidayatulanmil0@gmail.com.
Riwayat Pendidikan dimulai dari sekolah di SDN 014 Ujung-
b%tu dari tahun 2006 sampai 2012. Setelah itu melanjutkan di SMPN 1 Ujung-
tﬁw pada tahun 2012 sampai 2015. Setelah lulus masuk ke SMAN 1 Ujungbatu
[ggda tahun 2015 sampai 2018. Setelah menyelesaikan pendidikan di bangku seko-
I‘é’h, Peneliti melanjutkan pendidikan di perguruan tinggi pada tahun 2018, dengan
Mendaftar di jurusan Sistem Informasi Fakultas Sains dan Teknologi di Univer-
%'rjtas Islam Negeri Sultan Syarif Kasim Riau. Peneliti pernah melakukan Kuliah
Kerja Nyata di Desa Pematang Tebih, Kecamatan Ujungbatu. Penelitian tugas akhir
berjudul ”Implementation Of Flutter And Firebase Technologies In Modern Live
Streaming Application Development”.
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