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Unlocking Success in Mobile App Development:
Navigating the Challenges and Solutions in Testing

Abstract

In today's world, mobile app development is booming, and app stores are already flooded with
millions of applications. While desktop app development mainly deals with a handful of platforms
like Windows, Mac, Linux, and Unix, each with limited hardware configurations, the mobile app
landscape is much more diverse and dynamic.

Unlike desktop applications, where testing methodologies have matured over time, mobile app
testing presents a different scenario. To ensure your mobile applications hit the market on time
and within budget, a comprehensive testing strategy is crucial.

This strategy should encompass various aspects, including device and network infrastructure,
careful selection of target devices, and a smart blend of manual and automated testing tools. This
way, you can cover both the functional and non-functional aspects of testing.

This white paper dives into the current challenges faced in mobile application testing and provides
estimated solutions.

From the complexities of device and network variations to the ever-evolving nature of mobile
technologies, we'll explore how to overcome these hurdles and streamline your path to successful
mobile app deployment.

Challenges

Mobile app development is vast, and the multitude of devices available presents a challenge for
quality assurance teams to meet user expectations with top-notch quality. When it comes to
testing, each option you consider comes with its own set of pros and cons.

It's likely that no single testing choice will fully satisfy your needs. Instead, the key is to craft a
testing strategy that combines different testing options.

This way, you can achieve the best overall testing results, finding the right balance between cost,
quality, and time-to-market. It's all about making smart choices that lead to successful and
efficient mobile app development.

1. Navigating the Challenges of Device and OS Fragmentation

The diverse landscape of mobile devices poses the most evident challenge for mobile app
testing. With potentially tens of thousands of different devices in the hands of consumers,
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ensuring that your mobile app or website works seamlessly becomes a complex task. Every
device must be taken into consideration during testing, as each one presents a potential
gateway for users to access your application.

While there are ways to reduce the number of device types tested, each reduction comes with a
risk. Narrowing down the devices you test against might mean your application won't function
properly on excluded devices, potentially alienating a portion of your user base. To navigate this
device challenge, you have three primary options: testing exclusively with real devices,
exclusively with emulated devices, or utilizing a combination of both.

Adding to the complexity are the various mobile operating systems found on smartphones. From
Google's Android and Apple's iOS to Nokia's Symbian, BlackBerry's BlackBerry OS, Microsoft's
Windows Mobile and later Windows Phone 7 and 8, Samsung's Bada and Tizen, and LG's webOS
— the list is extensive, covering over 1000 devices. Crafting an effective testing strategy that
encompasses this diversity is key to ensuring your mobile app delivers a seamless experience
across the vast spectrum of devices and operating systems.

0.9

0.8

0.7

0.6 m Sum of i0S

0.5 ® Sum of Windows Phone

0.4 ® Sum of BlackBerry OS5
m Sum of Others

0.3
H Sum of Android

0.2

0 B3 . | [ . | [— -,

201202 201302 201402 2015Q2

iy

Source: Google

2. Network Challenges in Mobile App Testing

Navigating the intricacies of mobile app testing often involves addressing challenges related to
network layers. When you bypass the lower layers of the network, you opt for a direct TCP/IP
connection to the server, disregarding the GPRS tunneling systems utilized by network
operators. However, many real devices lack the capability to execute this bypass, necessitating
the use of a device emulator.
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It's worth noting that not all device emulators support this feature, so it's essential to seek out an
emulator with the capability to perform network bypass through the Internet. Some emulators go
a step further by accessing the operator's proxy, allowing for a more realistic testing
environment. In cases where the operator's Web proxy is available only to its customers,
alternative test proxies on the Internet can be utilized.

Even without a dedicated test proxy, you can still conduct tests directly against your origin Web
server. This approach offers flexibility in testing scenarios, enabling a comprehensive evaluation
of your mobile app's performance and functionality in diverse network conditions.

The Benefits of Network Bypass

@ Opting for network bypass in mobile app testing presents distinct advantages. One
notable perk is the elimination of the need for airtime usage, translating to potential cost
savings.

@ By bypassing the network and utilizing a device emulator, you also enjoy the advantage
of a fully instrumented stack.

@ The absence of air time usage not only contributes to economic efficiency but also
streamlines testing processes, allowing for focused evaluations without the constraints of
network-related costs.

@ Moreover, leveraging a device emulator ensures that your testing environment is
equipped with a comprehensive and fully instrumented stack, providing valuable insights
into the performance and behavior of your mobile app.

@ These combined benefits make network bypass a strategic choice for efficient and
cost-effective mobile app testing.

Disadvantages

@ While network bypass in mobile app testing offers advantages, it comes with its own set
of drawbacks. One significant limitation is the challenge of emulating the precise effects
and timing of the network, along with its various elements like proxies.

@ This can result in a testing environment that may not fully mirror the complexities and
nuances of real-world network conditions.

@ Additionally, when you employ network by pass techniques, the inability to use real
devices is a notable drawback. Real devices often reveal quirks and limitations that
genuine consumers might experience.
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@ By relying solely on emulators, you risk missing out on these authentic insights into how
your mobile app functions in real-world scenarios.

Therefore, when considering network bypass as part of your testing strategy, it's crucial to weigh
the advantages against these disadvantages.

Balancing these trade-offs ensures a comprehensive testing approach that accounts for both the
benefits and limitations of the chosen methodology.

Real Network Testing: Solutions and Considerations

Testing against real networks is a crucial aspect of ensuring the effectiveness of mobile
applications. One straightforward method is to use real devices at the target location, but this
approach comes with its own set of challenges, as discussed earlier.

Another option is to leverage device emulators that support modems, enabling the use of
emulated devices on the local network. However, this method may incur costs related to
accessing the network range.

A more advanced solution involves utilizing a real device in the cloud. This testing approach
features a physical handset mounted in a remote box, equipped with a remote control unit and a
remote antenna.

The remote control unit is directly connected to the device's screen and keypad control circuits,
allowing for key presses and screen image collection. Accessible via the Internet, this setup
empowers users on a local PC or web client to control the device using their mouse and
keyboard, providing a real-time view of the device's screen.

These remote real device solutions offer an elegant testing solution that can be connected to

live or simulated networks, with many relying on live networks. Additionally, they often include
features such as test recording for subsequent replay, which proves valuable for regression
testing.

While real devices in the cloud alleviate the need for physical travel to foreign networks, they

can still incur expenses. The cost includes the device itself, along with remote control hardware,
remote control software, and local software. Given the extensive variety of device makes and
models, purchasing a remote real device solution for every testing need can become

prohibitively expensive.

Fortunately, many companies offering such equipment provide a rental option, allowing users to
access shared resources as needed. By opening an account, users can purchase testing time for
specific device makes and models, providing a flexible and cost-effective solution for
comprehensive real network testing.
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Exploring Tools & Technology: Navigating the Landscape of
Mobile Testing

In the rapidly evolving world of mobile development, the demand for effective testing tools has
surged, keeping pace with the increasing number of mobile products and the diversity of

devices, platforms, and versions. Testing mobile apps has become a critical aspect of ensuring
quality and performance.

Choosing the right mobile testing tool is a pivotal decision, given the vast array of options, each
with its unique strengths and weaknesses. As companies continue to develop mobile products,
the marketplace is flooded with tools designed to streamline the testing process. Whether you're
dealing with emulators, simulators, or real devices, manual mobile application testing remains a
fundamental part of the testing landscape.

Automation has become a key player in mobile app testing, and various tools cater to the
automation needs of Android, iOS, and Windows mobile applications.

Ensuring Excellence: Strategies to Validate Application
Quality

Laboratory
Testing
Performance
Testing

Load Testing

Mobile
Testing

Location
Tasting

nstallation
testing
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1. Functional Testing: Functional testing forms the backbone of application validation, ensuring
that the application operates in accordance with specified requirements. This type of testing is
predominantly user interface-driven, examining call flows and the overall user experience.

2. Laboratory Testing: Conducted by network carriers, laboratory testing involves simulating the
entire wireless network environment. This comprehensive test aims to uncover any issues that
may arise when a mobile application utilizes voice and/or data connections to execute functions.

3. Performance Testing: Assessing the application's performance and behavior under various
conditions is the focus of performance testing. This includes scenarios such as low battery, poor
network coverage, limited available memory, simultaneous access by multiple users to the
application's server, and other challenging conditions. Performance testing addresses potential
issues on both the application's server side and the client's side.

4. Memory Leakage Testing: Memory leakage occurs when an application fails to effectively
manage its allocated memory, resulting in suboptimal performance and overall system
slowdown. Given the inherent memory constraints of mobile devices, memory leakage testing is
indispensable for ensuring the proper functionality of an application.

5. Interrupt Testing: Applications may encounter interruptions during their operation, such as
incoming calls or network coverage disruptions. Interrupt testing evaluates how well an
application handles these interruptions and recovers, ensuring a seamless user experience
even in the face of external disruptions.

@ BatteryRemoval

@ Cable Insertion and Removal for data transfer
@ Network outage and recovery

@ Media Player on/off

@ Device Power Cycle

@ Incoming and Outgoing SMS and MMS

@ Incoming and Outgoingcalls

@ Incoming Notifications

Enhancing User Experience: Exploring Advanced
Testing Dimensions

1. Usability Testing

Usability testing serves as a critical assessment to ensure that the application not only achieves
its objectives but also garners positive responses from users. This dimension of testing is
paramount as the usability of an application is the linchpin for its commercial success,
emphasizing user-friendliness. Ensuring a consistent user experience across all devices is
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another vital aspect of usability testing. Addressing the challenges posed by the diverse range of
mobile devices and the multiplicity of platforms/OS, known as device fragmentation, is a key
focus. This type of testing scrutinizes the user interface for any major errors in functionality,
placement, or size across different devices.

2. Installation Testing

Installation testing delves into the process of installing mobile applications, covering scenarios
where applications come pre-installed on the device or need to be installed from an app store.
The goal is to verify that the installation, updating, and uninstallation processes occur
seamlessly, without causing any inconvenience to the user.

3. Certification Testing

Obtaining a certificate of compliance necessitates thorough testing against the guidelines
established by various mobile platforms. Certification testing ensures that each mobile device
aligns with the specified standards, validating its compatibility and adherence to platform
guidelines.

Elevating App Integrity: Unveiling Specialized
Testing Dimensions

1. Security Testing

In-depth security testing scrutinizes mobile applications for vulnerabilities, assessing aspects
such as susceptibility to hacking, the effectiveness of authentication and authorization policies,
data security, and the robustness of session management. This ensures that the application
adheres to stringent security standards, safeguarding user data and maintaining a secure
environment.

2. Location Testing

Acknowledging the impact of changing network conditions and locations on app performance,
location testing becomes crucial. Unlike lab-based testing, in-country non-automated testers
carry out comprehensive usability and functionality testing, mimicking real-world scenarios to
ensure the app functions optimally under diverse connectivity conditions.

3. Outdated Software Testing

Recognizing that not all users promptly update their operating systems, especially on Android
devices, testing for compatibility with outdated software becomes essential. Professional testers
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can simulate conditions where users might be running older software versions, ensuring the app
remains functional across a spectrum of operating system versions.

4. Load Testing

Load testing is imperative to assess an application's performance under the strain of
simultaneous user activity, such as numerous users attempting to download, load, and use the
app concurrently. In-country human testing, conducted manually, proves to be the most effective
method to evaluate load performance, identifying and rectifying potential issues like slow load
times or crashes that could lead to user dissatisfaction and abandonment of the app, game, or
website.

These advanced testing dimensions extend beyond the basics, focusing on refining the user
experience, streamlining installation processes, and obtaining certification to enhance the
overall quality and reliability of mobile applications.
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