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Improving Development Processes

changes
Microsoft aims for shorter release cycles

Speed up development processes (e.g. code velocity)
Maintaining / increasing product quality
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Why Software Testing?

=t A= f Software testing is very expensive
| - : _IET_ » Thousands of gates executed, millions of test cases executed

« Different branches, architectures, languages, etc.

= =N Current process aims for maximal protection
inmain (main branch) . . . .
— » « Aims to find code issues as early as possible
Quality gate
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system & component testing
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compoay core @ « We tend to repeat the same tests over and over again
component testing) Yg¥ o

Development branch

» Too many false alarms (failures due to test and infrastructure issues)

time

P ) * Each test failure further slows down product development
ges o Code changes



Project Goal

Reduce the number of test executions...

+ Identify tests not failing at all or that are more likely to produce false alarms
Code issue probability

high lo

False positive probability

...without sacrificing code quality

* Run every test at least once before integrating code change into trunk branch (winmain).

« We eventually find all code issues but we take the risk of finding them later.

Dynamic, self-adaptive optimization model




Solution

Dynamically reducing execution frequency of quality gate tests

* Analyze historic events on branch
* Builds
* Quality gate executions

* Analyze past code changes
* From where do these changes come from?

* Analyze past test results
+ Passing tests, false alarms, detected code issues
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Solution L
Q
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Cost function decides when to skip tests.

L CoStgxecution > CO0Stskip ?suspend : execute test 1

= COStMachine/Time * Timegyecution + (Probgp * COStDeveloper/Time *TimeTriage)

Costsyip = "Potential cost of elapsing a bug to next higher branch level”

= Probrp * COStDeveloper/Time * TiMmepreeze branch * #Developersgranch




Quality gate task executions per day. Green area corresponds to removed executions. Reduced task executions per branch level.
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Dynamic, Self-Adaptive

Decision points are connected to each other

Skipping tests influences the risk factors of higher level branches
We re-enable tests if code quality drops (e.g. different milestone)
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Project Goal Solution

Reduce the number of test executions ...

* Identify tests not failing at all or that are more likely to produce false failures

Codesuesrcttes Skipping tests is risky. Using cost function to model risk
* Comparing expected costs of running and not running test
unknoun

False positive
probabisy CoStirecution = COStsyiprest 7 SUspend : execute test
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Costexecution = COStyachine/Time * TiMeExecution + "Cost of potential false failure”
.. without sacrificing code quality = COStuacnine;rime * Timeezecution *+ (Probgp + Costpevetaper rime “Timeryiage)

* Run every test at least once before integrating code change into trunk branch (winmain).
* We eventually find all code issues but take risk of finding them later (on higher level branches).

Costskip test = "Potential cost of elapsing a bug to next higher branch level”

= PTOpr * CDS[Developer,t‘Time * TimeFreeze branch * #Devetopersamnch

Dynamic, self-adaptive optimization model
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Decision points are connected to each other

+ Skipping tests influences the risk factors of higher level branches
We re-enable tests if code quality drops (e.g. different milestone)
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