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Mobile apps developers encounter a range of challenges and problems during the 
development. These issues can vary depending on the platform (iOS, Android, cross-
platform) and the specific project, but here are some common problems faced by 
mobile app developers. The need for a structured mechanism in mobile apps 
development is urgently crucial to reduce the cost of manpower charges in conjunction 
with the simple and easy framework to assist mobile apps developer. In response to 
these scenarios, this paper introduces the Multiple Dynamic Flip Algorithm (MDFA), a 
new algorithm in developing mobile-based applications that serves as the mobile app’s 
framework. The algorithm developed allows the data to be stored in the database and 
the administration of the system can only change the data according to the categories 
of data that have been systematically arranged in the database. This technique allows 
changes to information and data to be done automatically without requiring users to 
run back to mobile-based programming. Process of updating information needs to be 
generated back in mobile-based programming and needs to be uploaded back in the 
play store and users must download the application software back. By using this MDFA 
algorithm, the problem is no longer needed and can be solved more quickly. 
Implementation results of MDFA via university-industry real case study through Bread 
on Mobile (BOM) apps used for mobile apps bread ordering. 
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1. Introduction 
 

A mobile application, commonly known as a mobile app, is a software program designed to run 
on various mobile devices, such as smartphones, tablets, and smart wearables. According to Alotaibi 
et al., [1], statistics from the United States indicate that, on average, each user has around 100 apps 
installed on their device. Users tend to check their smartphones approximately 63 times a day, and 
a significant 87% of mobile users glance at their phones for at least an hour before going to sleep, 
while 69% do the same for a minimum of five minutes [2]. Surprisingly, about 79% of users may stop 
using a digital product just one day after installation. These statistics underscore the significant role 
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mobile apps play in the digital media landscape, with 57% of digital media users engaging with mobile 
apps. 

As of 2021, there are approximately 7 billion mobile users worldwide. During this year, the total 
number of downloaded mobile apps is expected to reach 258 billion, a significant increase from the 
168 billion recorded in 2017. Additionally, the consumer spending in app stores is on the rise, showing 
a remarkable 92% increase, amounting to a total of $157 billion on a global scale. These trends 
highlight the increasing importance of internet usage among mobile users in our rapidly evolving and 
dynamic world. Figure 1 showcases the statistics on Malaysia mobile internet users in Jan 2020. 
 

 
Fig. 1. Malaysia population on mobile internet users 

 
The report by Razak et al., [3] highlights on 31.54 million out of 32.7 million Malaysia population 

are the mobile internet users which indicates 97% of mobile internet users. It also portrays that 96% 
sharing resources via mobiles. They spend 4 hours and 3 minutes in daily average. The statistics has 
signalled for a rapid emerging lifestyle on using smart devices. The situation urges for a fast and easy 
strategy in apps development to fulfil the current market needs.  

 
1.1 Mobile Website vs. Mobile Apps 

 
From both the developer's and the user's perspectives, the challenges revolve around the 

decision of whether to prioritize the creation of a downloadable mobile application, commonly 
referred to as "apps," or to develop a mobile website, or possibly even both [4]. Initially, mobile 
websites and apps may appear quite similar, making it crucial to determine which option aligns better 
with your specific requirements [5]. Several factors can influence this choice, including the target 
audience, available budget, intended purposes, and the necessary features. The trend in mobile 
browsing has emerged towards the changing in mobile internet surfing where internet users may 
have choices between mobile websites versus mobile apps [6]. Mobile websites primarily offer 
informative content, whereas web apps deliver interactive content to users. When it comes to web 
apps, there is an increasing utilization of various elements such as text, images, videos, social 
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networking features, contact forms, geolocation services, games, and couponing, surpassing what is 
typically found on mobile websites (refer to Figure 2).  
 

 
Fig. 2. Different aspects between mobile websites and mobile apps 

 
A mobile website comprises browser-based HTML pages interconnected and accessible over the 

Internet using Wi-Fi or through 3G to 5G networks [7]. What sets a mobile website apart from a 
standard website is its specific design catering to small, compact handheld displays and touch-screen 
interfaces. Currently, interactive, and responsive web design has become the new standard for 
websites. Key attributes of this standard encompass mobile-friendly websites with adaptable 
dimensions suitable for a wide range of devices, from desktop computers to tablets and handheld 
smartphones. These mobile websites should possess the capability to provide a responsive layout, 
accommodating text content, data, images, and videos [8]. Additionally, they may include mobile-
specific features like click-to-call functionality (allowing users to dial phone numbers directly) and 
geographic location maps. 

Whereas mobile apps or simply Apps, short for applications, are software programs that users 
download and install directly onto their mobile devices, as opposed to accessing them through a web 
browser. Users typically visit device-specific marketplaces, such as Apple's App Store or Google Play 
Store, to search for and acquire the apps through their respective mobile operating systems. These 
apps can retrieve data content from the Internet, much like websites do, or they can pre-download 
content for offline access, allowing users to use them without an active internet connection. 

 
1.2 Current Scenario 

 
Citing Papadopoulos et al., [9], mobile app developers encounter the following top three 

challenges: Challenge #1: Lack of a Unified Mobile Development Strategy, Challenge #2: Issues with 
Platform Compatibility, and Challenge #3: Concerns about User Experience/User Interface (UX/UI) 
and Meeting Customer Preferences. Regarding the first challenge, there is a lack of standardized 
procedures (SOP) for initiating mobile app development. Developers have the flexibility to choose 
whether to start by setting up a database or by designing the user interface, aiming to enhance user 
navigation and overall experience. 
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The second challenge revolves around the difficulty of selecting the most suitable platform 
compatibility, which poses a significant dilemma for both developers and users. Users typically 
request that apps be compatible with their existing operating system platform. However, developers 
may encounter certain constraints or complexities that necessitate adjustments. 

The third challenge pertains to the user's current experience with using apps. Users often prefer 
interfaces that closely resemble what they are accustomed to, as it provides a greater sense of 
comfort and familiarity while navigating the apps. However, this preference becomes problematic 
because mobile apps must adapt to the smaller screen size of mobile devices. 

Mobile development landscape is continually evolving, and new challenges may have emerged 
since then [10,11]. Some of the key issues mobile developers have to deal with are fragmentation, 
security, privacy regulations, app performance, cross-platform development, the apps stores policies, 
how user engages and retention, testing and quality assurance, monetization strategies, 
maintenance and updates as well as staying up to date with emerging technology infrastructures like 
5G, Virtual reality (VR) and Augmented Reality (AR) [12-15]. Fragmentation happens when Android 
has a wide range of devices with different screen sizes, resolutions, and hardware capabilities. This 
makes it challenging for developers to ensure their apps work seamlessly across all devices [16-18]. 
Mobile apps are vulnerable to various security threats, such as data breaches, malware, and hacking. 
Developers need to prioritize security and regularly update their apps to address vulnerabilities. 
Privacy Regulations refers to compliance with data privacy regulations like GDPR and CCPA is 
essential. Developers must ensure that their apps collect and handle user data in a compliant 
manner, which can involve significant changes in app design and functionality. Users expect fast and 
responsive apps. Performance optimization is an ongoing concern, and developers must consider 
factors like app startup time, responsiveness, and battery consumption. The Cross-Platform 
Development regards to the situation where developers struggle with dilemma of whether to build 
native apps for iOS and Android separately or opt for cross-platform development frameworks like 
React Native, Flutter, or Xamarin. Each approach has its pros and cons. Other issues pertain to App 
Store Policies where developers must navigate the guidelines and policies of app stores (Apple App 
Store and Google Play Store). Violating these policies can result in app removal or rejection. The 
issues of User Engagement and Retention is quite challenging where it’s not just about building the 
app but also keeping users engaged. Developers need to consider strategies for user retention, push 
notifications, and in-app marketing. Comprehensive testing, including compatibility testing on 
various devices and operating systems, is crucial. Automated testing tools can help streamline this 
process [19]. 

Other key issues rely on the Monetization Strategies. Deciding how to monetize the app (e.g., 
through ads, in-app purchases, or subscriptions) and implementing those strategies effectively can 
be challenging. Keeping the app up to date with the latest OS versions, devices, and user expectations 
is an ongoing task for Updates and Maintenance [20]. Finally, the Emerging Technologies like 5G, 
augmented reality (AR), and virtual reality (VR) is important for developers looking to adopt new 
features and capabilities in their apps. 

Considering the challenges that give rise to issues and dilemmas frequently encountered by 
mobile app developers, this paper proposes the implementation of a novel approach known as the 
Multiple Dynamic Flip Algorithm (MDFA) for the development of mobile-based apps regardless of the 
mobile operating system platforms (i.e., Android or iOS). 

The remaining sections are structured as follows: Section 2 delves into the research methodology 
used in the Mobile Development Framework for Anti-Drugs Awareness (MDFA) project, while Section 
3 elaborates on the practical application of MDFA in constructing Bread on Mobile (BOM). In Section 
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4, the outcomes and ensuing discussions are presented, while Section 5 offers the conclusion and 
outlines potential future recommendations. 

 
2. Methodology  

 
The MDFA framework is introduced with the aim of alleviating the challenges associated with the 

frequent changes and updates requested by users to mobile app developers. The MDFA methodology 
encompasses eight distinct stages, outlined as follows: Stage 1 involves Development and 
Programming where the front-end (User Interface) and the back-end (database structure) is 
conducted for the BOM mobile apps. Then, Stage 2 encompasses the Compilation of both front-end 
and the back-end development. Thirdly in Stage 3, which focuses on Vuforia conversion such that the 
Application Programmer’s Interface (API) generated is then converted into Vuforia compatible 
format. Then Stage 4 entails the generation of the Android Package Kit (APK) file for the BOM apps. 
Next the Stage 5 pertains to the uploading of the APK into Google Play Store or Apple Store. Moving 
forward, the Stage 6 addresses if any change/update process request prior to moving on to the Stage 
7 handles change/update requests directly within the database management system in the web 
portal. Finally, the Stage 8 marks the concluding step, involving the refreshing of the apps. Figure 3 
provides an overview of the MDFA methodology in contrast to the conventional approach used in 
mobile app development. MDFA introduces an innovative framework in which any required changes 
or updates are specifically addressed in Stage 7, where modifications are implemented within the 
database management system. Subsequently, these new updates seamlessly take effect in the apps 
by simply refreshing them in Stage 8. 

 

 
Fig. 3. Innovation done in MDFA methodology 

 
3. Results  
3.1 Computing Environment 

 
The experimentation is conducted with the machine specification as follows; Operating under 

Windows 11 Home, VivoBook ASUS model, 11th Gen Intel(R) Core (TM) i5-1135G7 @ 2.40GHz 



Journal of Advanced Research Design 

Volume 129 Issue 1 (2025) 20-32  

25 

Processor with 12288MB RAM. The MDFA is implemented in the development of Bread on Mobile 
(BOM). 

 
3.2 Development Process 

 
Figure 4 illustrates the straightforward two-step approach employed in MDFA for mobile app 

development. In this approach, the back end is represented by the database engine, while the front 
end utilizes the Flutter framework with the DART programming language. In the context of the AADK 
case study, multiple video flips are seamlessly integrated into the application. 
 

 
Fig. 4. Database engine or back-end versus MDFA framework or back-end using flutter 

 
 Figure 5 through Figure 10 provide a glimpse into the development of Bread on Mobile (BOM) 

from the perspective of the database engine, which represents the back end. Figure 5 offers an 
overview of back-end or the primary page also referring to dashboard, displaying statistics related to 
total users (1), category (5), gallery (28) and video (28) in the database while Figure 6 presents the 
BOM welcoming pages at the front-end side.  

 

 
Fig. 5. The BOM user’s dashboard 
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Fig. 6. The BOM Welcoming and Login pages 

 
In Figure 7, the new user needs to sign up to create the BOM user’s account prior to using the 

BOM apps. Then user might choose the mode of getting the items through delivery or self-pickup.  
 

 
(a)                                                         (b) 

Fig. 7. (a) The BOM New User Sign-up and (b) The BOM Menu displayed to 
new users 

 
 Figure 8 comprehends the details information (the outlet and time) needs to be entered either 

for delivery or self-pickup.  
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(a) (b) 

Fig. 8. The BOM mode of getting the items (a) The BOM delivery selection (b) The BOM self-pickup selection 

 
Figure 9 reveals the complete set of items categories (Croissants, drinks or sets) integrated into 

the Bread on Mobile apps.  
 

 
Fig. 9. The BOM Menu on several Croissant selections 
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The selected items shall be added in the cart as shown in Figure 10 whereas the receipt will be 
issued as illustrated in Figure 11. 

 

 
Fig. 10. The BOM add to cart for croissant 

 

 
Fig. 11. The BOM add to cart for drinks 
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Fig. 12. The BOM receipt issued 

 
The basic algorithm for multiple dynamic flip is given in Figure 13 by which the Dart package is 

imported before the scripting is implemented using Flutter open-source framework. 
 

 
Fig. 13. The sample algorithm used in BOM 

 
 
 

Basic algorithm for Dynamic  
For backend (Logic and State Management) 

1. State Initialization: 

o Create a StatefulWidget to manage the state of the animation. 

o Inside the State class, initialize the AnimationController and Animation<double>. 
2. Animation Setup: 

o Configure the AnimationController with a duration and vsync. 

o Use a Tween<double> to animate the flip angle from 0 to 1. 

o Bind the Animation<double> to the AnimationController. 
3. Trigger Flip Logic: 

o Implement a method to toggle the flip state (e.g., _toggleCard()). 

o Use this method to start the animation by calling forward() or reverse() on the AnimationController depending on the 
current state. 
For Frontend (UI Design) 

1. UI Structure: 

o Design the front and back sides of the card as separate widgets. 

o Use Container widgets with BoxDecoration for styling. 
2. Apply Animation: 

o Wrap the card UI in an AnimatedBuilder to rebuild the UI as the animation progresses. 

o Use the Transform widget to rotate the card along the Y-axis based on the animation value. 
3. User Interaction: 

o Wrap the card in a GestureDetector to detect tap gestures. 
o Link the tap gesture to the _toggleCard() method to trigger the flip. 
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4. Discussion 
 
The BOM mobile app has undergone successful testing and deployment on the BOM platform. 

The BOM case study serves as a clear indicator that the innovative Multiple Dynamic Flip Algorithm 
(MDFA) significantly enhances the landscape of mobile-based app development by establishing itself 
as a standard framework for the development of any mobile application. This achievement has the 
potential to address prevalent challenges faced by mobile app developers, including the pursuit of 
user satisfaction and preferences [8], as well as the mitigation of privacy information leaks often 
associated with mobile apps [9,10]. The MDFA framework simplifies the dynamic development of 
mobile apps, fostering a smoother interaction between developers and users. When mobile 
developers adhere to this standardized framework, the process of extracting valuable information 
for specific needs becomes more convenient [11,12].  

 
5. Conclusion 

 
The proposed algorithm, Multiple Dynamic Flip Algorithm (MDFA) seems to project a significant 

contribution to both entity such as the developer and the end-user in a mobile application 
development. The implementation of a Bread on Mobile (BOM) case study has achieved the main 
objectives related to the fast mobile apps development provided with the ready-to-use template for 
any domain application to attract users (industry) in product marketing or end-users (community) in 
product usage. The persistent issues in mobile apps development have been mitigated by the 
proposed algorithm in Fragmentation addressed by Yan et al., [16] and Lecomte et al., [17], platform 
compatibility and code simplification raised by Alshayban et al., [18], performance optimization [19], 
user-centric design, and easy of testing and debugging [20]. Fragmentation relates to the responsive 
design principles to ensure that the app adapts gracefully to different screen sizes and resolutions 
from the flip format of MDFA. The platform compatibility of MDFA referring to the cross-platform 
development using cross-platform development frameworks like React Native, Flutter, or Xamarin to 
write code once and deploy it across multiple platforms. The code optimization by MDFA is achieved 
through the minimizing resource usage, reducing processing overhead, and avoiding memory leaks. 
MDFA serves for user-centric design where the user can easily understand of the mobile apps’ 
contents through the easy flipping of the UI/UX design accordingly. The easily accessibility features 
such as voice commands, screen readers, and text-to-speech functionality to make the app accessible 
to users with disabilities. MDFA offers for easy and automated testing where it adopts automated 
testing frameworks and tools for functional testing, regression testing, and UI testing to streamline 
the testing process and identify bugs early in the development cycle. Through the structured 
database implementation in MDFA, it integrates the automated testing and deployment pipelines 
into the development workflow to ensure that code changes are thoroughly tested and deployed to 
production environments in a timely manner [21-23]. In our future endeavours, we might approach 
the mobile apps development agencies for the commercial potential to benefit both apps developer 
as well as apps end users in the digital world. Furthermore, we aim to explore the development of 
mobile apps associated with rapidly changing content. 
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