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Abstract

— Hands-on demo about automated unit tests on a Unity game,
using the Test Runner to run tests using the Unity Test
Framework (UTF) on a real video game project.

— This talk does not require any knowledge of Unity or game
development in general
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— We will demonstrate how to write tests using the test framework
and build and run your tests on either Editmode
or Playmode.

— We will also demonstrate how to run the tests from the
command line, and set up your own CI to run Unity tests.
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e security and automation
enthusiast

e software developer with
8+ years of commercial
experience

e strong background in
distributed systems and
stream processing

Marek He works inside Test

: : Platform team —
Senior Software engineer responsible for maintaining

Unity the Unified Test Runner,
Unity's main test runner.
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? Speakers

e 10+ years in software
development and QA

e Designs internal
training programs for
Unity infrastructure

e CI/CD and test
automation enthusiast

Works in Developer velocity

Florence team

— leverages tooling and

Senior Softwgre engineer improves processes to
Unity deliver better software,
faster
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1. UTF, the UTF Package & the Test Runner

UTF acronym means Unity Test Framework

— library that allows you to test your Unity code in Editmode and Playmode
— also allows you to target platforms such as Standalone, Android, iOS, etc.

UTF Package — customer-facing Unity Package that improves developer velocity when it

comes to writing Unity tests.

— also provides a Ul to run these tests from the Unity Editor — the Test Runner

Using the Test Runner, you can
— execute the tests
— gather tests results

Pro tip: Attach the script debugger to the Editor
to debug your tests.

Test Runner o 3+ QX

- EditMode

Run All Run Selected Rerun Failed Clear Results Run All

Q Nothing v 0 0
v Unit Testing
v Tests.dll
v Tests
v NewTestScript

v NewTestScriptSimplePasses
v NewTestScriptWithEnumeratorPasses
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2. Editmode and Playmode

Editmode — runs on the Unity editor and has access to Editor code
— Linux, MacOS, Windows
— used to test Editor extensions

Playmode — runs on a player (standalone) or through the Editor
— requires a player build
— all editor platforms + supported platforms (Mobile, WebGL, Consoles...)
— used to test the game itself

You can trigger automated tests through the Ul, or using the command line.
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3. Demo project

Lost Crypt — Unity 2D Sample project
— runs on all Desktop platforms + iOS and Android
— available through the Unity Asset Store and GitHub
— no license or subscription required (free access)

Setup — Unity LTS 2020.3
— download the project through the Asset Store
— check the automated tests already available
for the game

P = unity:
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4. What do we test automatically in a game?

Unit Tests — Feature testing
— Rendering
— Level generation
— Serialization / deserialization

Integration Tests — validate complex scenarios
— confirm bug fixes
— high coupling, high maintenance

e @ Wt O oy g e ot e+

Performance — CPU / GPU usage
— Physics
— Audio
— Stress Tests
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4. What do we test automatically in a game?

Networking — if multiplayer, runs correctly with several players
— reports data as expected

Compatibility — builds and runs on all supported platforms
— test on different hardware, graphics configurations, devices...

P = unity:
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5. What do we test manually?

Play Tests & Exploratory testing

— Ul / UX Experience
— game coherence (difficulty, graphics, storytelling)
— advanced network testing (difficult to automate)

— game experience

P = nity
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6. Unity Profiler

The Unity Profiler collects data about your game performance and
gives you the opportunity to investigate different performance areas

— automated testing through |low level native plugin Profiler API
— manual testing through Unity Profiler Window s s ws s o R —
— CPU / GPU usage

|
— Network bandwidth L"ij;sl“ | ' w ' ' ' | m
— Memory usage

P = nity
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7. Device Simulator

The Unity Device Simulator allows you to visualise what your application

would look like on different types of devices (i0S, Android)

— no physical device needed
— visualise game on device

— simulate device-specific behaviours e ————e
— simulate touch input

— useful for manual testing

P = nity
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8. Automated QA Package

The Automated QA Package allows you to record and replay tests for iOS

and Android on a Unity game

— codeless automation
— record tests via the Ul

— replay tests with UTF through the Test Runner or the command line

Recorded Playback

— can be set up by manual QAs # Record

Recording asset path

Recordings

recording-2021-02-24-T13-25-00.json
recording-2021-02-24-T13-01-59.json
recording-2021-02-24-T13-00-41.json
recording-2021-02-24-T13-00-12.json
recording-2021-02-24-T12-59-49.json
recording-2021-02-24-T12-48-04.json

Assets/ R

Rename
Rename
Rename
Rename
RENETE
Rename

Q, Find
Q, Find
O, Find
O, Find
Q, Find
Q, Find

P Play
| EW
| JEW
| EW
P Play
| EW
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9. UTR Performance Testing extension

Unity package that allows you to investigate different performance areas using
the Unity Profiler, and other custom metrics outside of the Profiler.

— measure performance of the Unity Editor or built players

— run tests using the Test Runner

— perfect for collecting performance data on a nightly ClI

— generates performance testing report

1est Report =
Refresh
Test View
v
Name Sample | Deviatic| Standar | Median
MeasureLustom | ests.MeasureLustom_sampleroupwithSamples_Lorrectvalues L u.z> s.0u PAVEVY)

MeasureCustomTests.MeasureCustom_PercentileSamples_CorrectValues
MeasureTimerTests.MeasureMethod_Run

JsonUtilitySerialization.JsonUtility _DeserializeOverwriteSimpleObject
JsonUtilitySerialization.JsonUtility _DeserializeOverwriteMonoBehaviour

JsonUtilitySerialization.JsonUtility _SerializeSimpleObject

0525 5.00 20.00
0.21 0.40 1.95

0.19 10.56 54.41
0.15 8.08 54122,
0.11 5.14 47.77

~—e A . A

[ SIS e

Load profiler data for test: MeasureTimerTests.MeasureMethod_Run

Sample Group View

Time
Max 2.09

Median 1.95

Min 0.95

..-...- @



Q Demo 18

10. Demo time

— automated tests
on Lost Crypt project
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Acknowledgements & Future plans

Special thanks to Christian Warnecke for creating training exercises,
and to Giovani Galicia for reviewing our content and masterclass program.

We hope to make the Unity Test Automation masterclass available through Unity Docs soon!

Arrange-act-assert

e Unity Documentation Docs Home Leamning Community Support & Services i

Running a test in a Unity project

Learning Objectives

This exercise will teach you how to set up a simple Unity project with a test assembly and tests. It will also introduce

the structure of unit tests based on NUnit.

Intro and Motivation

At Unity, our main way of testing content is using the Unity Test Framework, which comes as a default package in

the Unity editor. Knowing how to set up a basic project with tests can help you get started on your journey.

Exercise

Open up the with either UnityHub or Unity (version 2019.2 or newer).
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@ v NightSpirit (4) Static v
v
Tag Untagged v  Layer Ground Soft =
o~ Transform 0
2] v sprite Renderer 9 i

v Visible Only During Night (Script @ =t

{ Material_Spirit_Lit 9 it &
: Shader Shader Graphs/ShaderGraph_Spilv
S ite e a8
Sprite Texture s ‘?.;?__)/(
ety
&
Visual State (Bad to @® 1
Fresnel Tint and Alpha g
Detail Color )
Wobble Speed 0.55 1
Wand Position
X -37.9371 Y -1.4860. Z O W 0
Wand Pogwer -1 08 ]
Wand Range Multiplier 0.93
Render Queue From Shader ¥ 3000
Double Sided Global lllumination
Q MaterialPropert ek is used to modify these values

Add Component
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A few final words...
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Questions?
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