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Modern day development tools have made building a mobile application nearly as easy
as building a web application. But there is one major difference: testing. When it comes time
to test a mobile application there are considerably more complications. Your tests should
include emulators, simulators and physical devices to ensure your app best functions in the
real world. Add to this the need to balance your test coverage and release cadence with
the need to keep your distributed testing team always in sync. This is why the natural path
of building a mobile device lab may not be the right solution. Do you know the impact of
your device lab on delivering consistent results? Do you understand the long term risk and
opportunity cost of taking it all on yourself? This paper explores the benefits of using a cloud
based testing service versus your own local device lab.
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Executive summary
Just this year searches on mobile devices have surpassed those on traditional computers. There are now
numerous companies whose business is a mobile app - you can’t contact them by phone and they don’t have
a physical location. As mobile apps become synonymous with business, devs and QA professionals have to
respond by rapidly developing and testing mobile apps. Since the business depends on these apps, the key to
remaining competitive is updating them frequently adding new features all the while retaining high levels of quality
and a great user experience. In this world of agile development, testing is the one area that can slow your mobile
app dev cycle to a crawl. Choosing between on-premises mobile device testing or a cloud testing service is critical
and affects how apps are built and shipped, it will also affect the company’s bottom line.

Automated testing as part of the broader CI/CD pipeline
Web application testing has undergone a major shift over the past decade. Previously, web app testing was done
by in-house Software Testing teams. But as the complexity of testing, and sizes of these teams grew, quality was
outsourced to vendors who could scale testing at lower costs. Later, with the advent of Agile and Continuous
Integration (CI), quality needed to become continuous, and as a result, automated. Today, we’re seeing the
same progression with mobile app testing.
Businesses today compete in a mobile economy. From the large enterprise to the single-developer startup, mobile
is a key factor in the success of modern apps and businesses. The top mobile apps are updated every 10 days
on average. This is much faster than the quarterly and sometimes yearly updates that have been the norm for the
software industry previously. Users have come to expect a frantic pace of updates in their apps; those apps that
tolerate bugs for more than a couple of weeks risk losing users to competitors. As a result of this shift in the mobile
ecosystem, modern developers increasingly see the cloud as the only way to scale QA efforts to enable CI.
For development to reach the pace required in today’s market, the traditional waterfall methodology was not
sufficient. It resulted in too many bottlenecks in the pipeline and silos between teams. With the advent of Agile those
bottlenecks were reduced through sprints. However, this methodology could only drive efficiency within teams and
not across them, and daily standup meetings only segregated teams further. To keep pace with the demands of the
mobile-first world, software teams have come to embrace Continuous Integration.
According to ThoughtWorks, ‘Continuous Integration is a development practice that requires developers to integrate
code into a shared repository several times a day. Each check-in is then verified by an automated build, allowing
teams to detect problems early.’ CI is not “faster Waterfall”, nor is it “faster Agile”. Instead, its focus is on making
development cycles smaller, iterative, and more like non-events.

Manual testing cripples CI
Some development shops that build mobile apps may rely exclusively on manual testing for their apps. They
assume the few devices in their lab, and the few QA Analysts on their team can catch and resolve the worst bugs,
and users would tolerate the remaining bugs that are indefinitely postponed for a future release. However,
in today’s competitive mobile ecosystem, users demand more. Apps that are blind to real-world issues that
users face will quickly lose out to the competition.
Manual testing can’t keep pace with CI. It is prone to human error, making the results for performance tests highly
inaccurate. Because they depend on a human to run and monitor each test, they can’t be run in parallel, and hence,
slow down the pace of testing a mobile app. Test automation is the only viable option for testing mobile apps.
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Automated testing is necessary for CI
According to Jez Humble and Dave Farley, the CI pipeline is “an automated implementation of your application’s
build, deploy, test, and release process.” Thus, if you want your testing to be part of your CI process, you need
automated testing. Automation will not only speed up your testing process, but bring other benefits like increased
testing coverage, more accurate and shareable results, and testing across a wider range of devices.

Criteria

Manual Test

Automated Testing

Faster time to market
Ideal for cross-platform tests
Accurate
Performs complex tests
Increases frequency of feedback
Supports agile methodology
Frees up testers for their best work
Scales to larger projects
Is repeatable
Enables after-hours testing
Improves documentation & traceability
Cost effective
Improves over time
Ideal for exploratory tests
Ideal for one-off tests
Easy to adopt
Easy to maintain after adoption
Allows (massive) parallelization

[To learn more about the benefits of test automation, read our white paper
‘How to Get the Most out of Your CI/CD Workflow Using Automated Testing’]
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Automated testing requires both emulators & real devices
When automating mobile tests, it is a good practice to use both emulators & real devices to optimize costs & get
your apps to market faster. The unlimited availability of emulators make them easy to spin up and use to test your
app logic. On the other hand, the accuracy of real devices makes them ideal for functional testing later in the cycle.
Going exclusively one way will mean you lose out on the benefits of the other.

Emulator (left) & real mobile devices (right)

Image Source: Left - Google.com, Right - SmashingMagazine.com

Typically, emulators are used for a majority of tests, and from very early on. They are extremely lightweight, and
provide great flexibility to the testing process. Emulators facilitate CI because they can be automated easily, and
at scale. Additionally, they provide the kind of granular, continuous monitoring that CI requires. Unlike real devices
that can be expensive, emulators are inexpensive, making them the ideal choice for the bulk of mobile app testing.
That said, real devices can’t be left out of the equation. They provide crucial real-world feedback that makes an app
ready for production. In-depth functional testing, device hardware testing require real devices as emulators can’t
mimic all the operations of a mobile device.
[To learn more about the balance between emulators and real devices, read our white paper
“Automated Mobile Testing Requires Both Real Devices and Emulators”]

Appium drives test automation on emulators & real devices
Appium is the leading mobile test automation platform, and the counterpart of Selenium for mobile testing.
It is used to automate testing on both emulators and real devices, and to run tests with massive parallelization.
It works on both Android and iOS, which is a claim that few mobile testing frameworks can make.
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Tim Converse, Head of Search Science Engineering at eBay, highlights this in his article ‘Reviewing open source
Appium,’ where he says, “Appium encourages multiple-platform testing by using test tools and modes of operation
that are well known to developers. Also, Appium’s familiar tool sets eliminate extra work by making sure that the
tester doesn’t have to do anything special to the code in order to make testing possible”. Because Appium uses
vendor-provided automation frameworks, you won’t need to compile any Appium-specific or third-party code or
frameworks to your app — you can test the same app you’re shipping. This goes a long way in ensuring quality.
Further, Appium allows tests to be created and run in any language and environment. This means you can write
programs in Java for Android and Objective C for iOS. In fact, you can write automated test scripts in just about
any modern language.
Once you’ve decided that automated mobile testing is the way to go, and you’ve decided to use Appium to power
your emulators and real devices, the next obvious questions is where you should host your automated mobile
testing - in a private cloud, or with a cloud testing vendor. This is a critical decision that defines the success of
your mobile testing strategy.

Building & maintaining a private testing cloud will slow you down
Modern development teams are distributed globally, and with this scale comes added complexity. For testing
results to be uniform, all teams need access to the same devices for testing. Additionally, the test results should
be shareable across teams irrespective of location. Any member of the QA team should be able to troubleshoot
an app using video, screenshots, and logs. Powerful open source tools like Selenium and Appium that can be
leveraged to scale your testing infrastructure with automation. Yet, it becomes increasingly difficult to ensure the
same functionality as the team grows, and testing becomes more complex.
Scalability is an issue for the QA team, however, that’s only part of the story. Ops faces major hurdles when
maintaining the private cloud. Maintenance includes updating, acquiring, and troubleshooting devices. After every
test, the devices need to be cleaned and prepared for the next test on an ongoing basis. And this is hard to get
right when done by an in-house Ops team. This also means you’re susceptible to changes in the Ops team, and
when someone who is key to managing the stack leaves, your entire QA process may be affected.
This is not worth risking.
The soft costs like scalability, and maintenance are strong reasons to avoid going with a private cloud stack.
However, when you consider hard costs, there too, the story is no different - developing and maintaining a private
cloud is expensive. For example, for each iOS devices you need a computer, so every iOS device in the cloud
is double the cost of the device itself. Additionally, the device lab has ongoing costs like capex, and salaries of
employees that maintain the lab.
Test automation requires high scalability, low maintenance, and should be cost effective. Because of these reasons,
a private cloud hinders rather than enables test automation. It’s easy to say “I can just buy a device to test on”, but
in reality, mobile testing is not about the devices alone, it’s about enabling automated testing at scale. This is best
done with a cloud testing vendor.
[For a detailed comparison of building or buying a testing solution, read our white paper “Selenium Grid — Build vs. Buy”]
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A cloud testing vendor delivers the most value
Organizations that are committed to mobile test automation need a vendor platform that delivers both real mobile
devices and emulators in the cloud. A cloud testing platform like Sauce Labs is purpose-built to enable automated
testing on emulators and real devices at scale. This allows your QA team to focus on their test scripts rather than
optimizing infrastructure to run those scripts on. This not only speeds up your QA process, but delivers a level
of quality that can’t be matched by a private cloud testing stack.
Maintenance is a breeze with a cloud vendor because maintaining infrastructure becomes the responsibility of the
vendor rather than your internal Ops team. This eliminates issues of updating, acquiring, troubleshooting devices.
Adding new devices doesn’t require procuring physical devices through a complex procurement process, instead,
you can fire up a new real device in the cloud in a matter of seconds.
In today’s global workplace, it’s imperative for the entire, distributed team to have access to the same devices for
testing. Additionally, any member of the team should be able to share test results with the rest of the team. This
helps troubleshoot apps, especially if the vendor platform supports advanced tools like videos, screenshots, logs, etc.
When it comes to cost, comparing a single device on premise with a single device in the cloud may tilt the balance
in favor of a private cloud at first glance, but looking at both hard costs and soft benefits holistically will show that
a cloud vendor offers significant benefits that can’t be matched by a private cloud. This makes a big difference to the
pace and quality of your mobile QA efforts. Further, you can optimize costs for a cloud testing vendor by leveraging
emulators for the bulk of the mobile testing, and relying on real devices for specific tests. A cloud testing vendor
offers you choice.

Sauce Labs - Instantly available emulators & real devices in the cloud
Sauce Labs delivers a large volume of real devices alongside more than 80 device platform combinations of iOS
and Android simulators and emulators. This enables users to cover the majority of their testing with emulators and
to augment that with more complete testing on the most popular real devices for maximum coverage at a fraction of
what it would cost to use real devices only. Unlike many real-device clouds that require long wait times for devices to
be ready for use, the Sauce Labs cloud features a high volume of devices, so they are available on-demand.
Here are the key features of the Sauce Labs cloud:
Massive Concurrency: The Sauce Labs’ Real Device Cloud supports high parallelism, allowing teams to test many
functions at the same time. The result is overall reduction of test time by as much as 90%.
Web, Native and Hybrid App Testing: With support for Appium and Selenium, developers can test all their mobile
apps including native, mobile web and hybrid apps, across emulators and real devices.
Enterprise Features: Sauce Labs secure tunnel supports testing of pre-production apps, APIs and back-ends.
Account provisioning is also available with Team Management and SSO.
Videos and Screenshots: Developers can count on a complete set of analysis tools including video, screenshots,
logs and metadata to help quickly identify issues with their apps.
With Sauce Labs, Appium is deeply integrated with the testing platform, enabling cross-platform testing on multiple
mobile OS and device types. Not only this, Appium is setup, and maintained by Sauce Labs. This means you get
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a state-of-the-art implementation of Appium without needing any Appium experts on your payroll. You won’t need
to talent hunt for an Appium expert, and you won’t have to worry about extensive handover docs when the Appium
expert leaves your organization.
Along with instant availability, you also get massive scalability. You won’t need to worry about provisioning
additional servers and devices for peak times, spinning up a new device takes a few seconds. Because Sauce Labs
prepares every new device, you can rest assured your test results won’t be affected by previous test run on the
same device. All you’ll need to do is sign up for an account, and decide the number of emulators and real devices
you need to power your mobile QA strategy.

Key Takeaways
• Manual testing can’t keep pace with Continuous Integration. If you’ve adopted, or are in the process of adopting
CI, your testing needs to be automated.
• Automated testing requires both emulators & real devices. Emulators are used early and often for a majority of
tests, and real devices are used for in-depth mobile app testing where emulators alone are unable to do the job.
• Appium is the leading open-source test automation framework for mobile. It enables cross-platform testing,
and is able to orchestrate both emulators and real-devices for a holistic mobile testing solution.
• Building and maintaining a private mobile testing cloud is tedious. It throws a wrench in automation efforts,
hinders scalability, involves extensive maintenance, and is expensive in the long run. A cloud testing vendor
that provides both emulators and real devices in the cloud is the better option for mobile testing.
• Sauce Labs delivers instantly available emulators and real devices in the cloud. The Sauce Labs cloud is
powered by Appium, and allows for massive concurrency, testing of any mobile app type, and includes
powerful troubleshooting and collaboration features.
• For any organization that competes in today’s fierce mobile economy, a robust mobile testing solution like
Sauce Labs can be a game changer.
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About Sauce Labs
Sauce Labs is the most secure, reliable solution for automating functional testing for web, mobile, and hybrid
apps. We believe continuous integration and delivery should be simple and painless for software teams. Based
on the acclaimed Selenium and Appium open source frameworks, our cloud testing platform enables modern
organizations to bring quality applications to market faster and more cost-effectively.
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