Mobile Testing@Google



What’s engineering productivity

Scale
Complexity
Connectivity



1.0 The Small Beginnings

Culture
Infrastructure

Talent




Test Strategy 1.0

The Model Cons
m Dev/Prod defect ratios m Lack of tests beyond unit/smoke
m 99% defect free m Poor release velocity - 1 or 2 /month

m Testing features matrix m Lack of granularity of metrics

Challenges| [, -1~ ///;]: /]



Release Strategy 1.0

The Model Cons
m Low frequency: 1 or 2 per Longer release iterations
month

Releases with patches
m Pre-submit tests: Unit + some

Smoke tests Long cycles - features to production

m Lots of testing during releases Many late aborts in the release cycle

Challenges ;| -1~/



2.0 Transition to Mid-size...Google Test in 2012

Tolant Culture shiftin nﬂndset

Infrastructure -If-) f “,
Brand i,
Metrics




Evolution of QIS &) ig1(1s)

The Model Pros
m Product Aligned Test Infra Product excellence
m Cross-functional Tools and Bad pattern detection, code
Dashboards coverage

s Handling of user data privacy Customer trust and business
compliance : BRAND



Tool Proliferation and Redundancy : Con ... or a Pro
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Survival of the fittest!




Metrics and | EERNGEEIES

Key Indicators Call to Action

m Releases Instrument the projects

m Feature code to Prod time Metric improvement influences
quarterly goals

Shift in test culture

= ..and many more
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Test and RelezEE (1 Cls ) AL

Canary Testing Achievements
Frequent Monitoring s Continuous Deployment
Releases e
’ L ’ s 5xIncrease in release cycle speed
Hml“ | | m Avg line coverage ~70%
Continuous g
Builds/Tests | l FeedbaCk,

Developer
Testing




3.0 Road to the Future ... 2017 and beyond

Next Gen!
Talent
Infrastructure "
" "'f/.;,p
Brand 2.7 i/
. Privacy A




Test Strategy I\ CVAS EUE e[S

The Model

m Integrated vertical experience
m Data driven eng productivity

m Supporting multiple platforms
(mobile, VR, ....)

Pros
Awesome user experiences
Makes engineering friction free

Follow change in user needs and

computing platforms



Android Device Diversity (2015)
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It Tl ~25K distinct Android
3+ devices

.= ~680K devices surveyed

8. - 58 . ~1200 device brands



More on Mobile
Key Needs

m App stability and increased
quality

m Faster Releases

.. and many more

Call to Action

Improve developer productivity

1 week cycle with best in class tests
and monitoring

Solve challenge with test coverage
and giant components.




Mobile Device Infrastructure -- Mobile Harness

Customized Device
Manager

Standard mobile  Diverse mobile
devices devices, smart
home, etc

Powerful
Runner

Support mobile apps
customization
needs.

Unified API
and
ecosystem

Q

To solve “last-mile”
problems, improve
usability.




Story of Google Mobile Engineers



IMPLEMENTATION PRE-SUBMIT POST-SUBMIT RELEASE

PRODUCTION

More integration tests, Manual

Run tests and lint checks Aka: CBuild Tests




Product
Quallty Bad!

L implementation  pre-submit  post-submit ->



Good

Product
Quallty Bad!

L implementation  pre-submit  post-submit ->



Challenges

e Running time limit
e Stability: flakiness
e Debugging friendly

e Resource saving



Principle for Finding Solutions

e Automate everything



Principle for Finding Solutions

e Automate everything

e Decouple functions and make each test simple



Principle for Finding Solutions

e Automate everything
e Decouple functions and make each test simple

e Find problems as early as possible



Principle for Finding Solutions

e Automate everything
e Decouple functions and make each test simple
e Find problems as early as possible

e Integration with existing framework



Mobile not necessary on Mobile

Decouple mobile functions with non-mobile functions



adventure game

adventure game

@ Adventure Duck
3-1 Google Play: 4.5 k% %k (3,497)

Venture into new lands
Totally customizable ducks

Adventure Fun

Adventuee Fun > Games > Top

Be 3 master of adventuning with the latest games!
Leasn tps and ticks from top gamers around the worlkd

The Tep 100 Apps in Gaming

Do you kove gaming apps? Here's the list of the top 100
Qaming apps 0 the world. Check it out!

mypocketdreamapp blogspot.com

Adventure Duck

S e
REE B

Paddle furiously to win!
25 levels of quacking fun

More images

Adventure Duck
%%k % #r (3497) FREE

25 levels of quacking fun.




Simulated
Mobile
Browser

Web Server

Genete url requests
with different
resolutions

Title

6 9 e £ [google.com

Report

Image Diffing
Service



Fidelity
Execution time
Maintenance
Debugging

\

+-——>

00

Integration Tests

# of tests

Tests on Devices

Tests on Emulators
(Espresso, EarlGrey)

Robolectric, xctest




Title
6 + e £ [ooogle.com

Web in

One-click Chrome

Solution

Chrome
Extension

Rendering — Canned
App E I Assets

:r __________ l _J[ __________ 1: Device Lab
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Render
Result
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Ditto | Web Frontend x
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Ditto Execution Result
ecuting Rendering Test (avg 5 min) e
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Cached Files: —

LA Platform Filter
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= All Devices
Android
i0S

Orientation Filter
= All Devices
Portrait

Landscape

Device Filter

= All Devices
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Ditto Execution Result
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Platform Filter
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Move Fast

AndNOTbreakithings




Product
Quality

|—implementation pre-submit  post-submit -'>




Interactive Development

e |nstant Run - Android Studio 2.0

e Flutter



10:46 AM

Button tapped 7 times. W
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&, maindart - rad_demo - [/sro/demos/rad_demo)

10:45 AM

Flutter Demo
e —

Button tapped 7 times
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Q&A



