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The Problem - Long Test Execution Times

. ApacheSpoﬁlg ~35 min

~ 100 c/w
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~60 h per week

 Solution: Regression test optimisation
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Regression Test Case Optimisation (RTO)

|

* Prioritisation * Selection:
Run more important tests first * e.g. change relevant
« Does not necessarily save time - Sacrifices safety

T T3 T2 x
T2 X_B T1 |
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RTO - Advantages

Faster Feedback - Faster Fix
Less developers involvead
Time critical patches

Reduces computation time

No manual test case selection
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THEO - A self-adaptive approach

« Self-adaptive and metric-based algorithms
* For example THEO (Herzig et al, 2015)
 TJest selection Metric measurements for test method

° Uses metric measures:
Detection rate

False alarm rate 100%
75%
50%
25%
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DetectionRate
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THEQO - Cost Functions

e (Calculate cost functions:

COSlegec = COStmachine + (PFP X COStinspect)

COStskip = Prp * COStescaped * 11MeEgeiay * FrENGINEETS

if COSTegec > COStskip
then skipTest()




THEO - Project Parameters

« Beside metric (self-adaptive) values

* Project specific parameters:

COSterec = COStmachine + (PFP * COStinsped)

COStskip = Prp * COStescaped * 11MeEgelay * FFENGINEETS
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THEO - Project Parameters

Quality Guards

Need certain branching schema
e.g. run all tests betore merge

development

commit 1 commit 2 commit 3
merge

Q.

master
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THEO - Additionally Prioritisation

* Prioritise subset

* e.g. detection rate

or

COStserp - COStexeC
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The Foundation - Lazzer Framework

* RTO framework
* Functional prototype

Client 3 |
Adapter
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TestFrameworkAdapter
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Requirements to Implement THEO

 Perform basic RTO tasks:
« Discovery o/
¢ Selection v

* Prioritisation «
* Run v
* Handling metric data x

« Parameterisation x

« Store test history %
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Concept - Refactoring and Extending Lazzer
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Concept - Refactoring and Extending Lazzer

* Refactoring: Split test history module

* Implement strategy parameters

XML

* Implement graph database Q* —@

RN ]
)

" S -,



Realisation - Spring Framework

* Spring Framework provides a variety of helpful tools:

* Dependency injection

: o—/
* XML reading
* Spring Data Spr|ng
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Realisation - Analysis Engines Overview

de.rwth.swc.lazzer.analysisengines.countengines
T |
I I r—
v i |
SuccessCountEngine £ FaiIureCountEngineE:]

f——————>

de.rwth.swc.lazzer.analysisengines.theo

> FalseAlarmRateEngine I ][

-

Cost Execution Engine 2|

A
|

ExecutionCostEngine I ]

flfé_

THEOParameterEnginef |

Cost Skipped Engine & |

A
——

DetectionRateEngine £ |

de.rwth.swc.analsisengies.metricmeasure

MetricMeasureEngine T ] ——-l
|
CostBranchEngine < —1 I
g £ ] s S U
StrategyParameterEngine £ _Jf<—- I

de.rwth.swc.analsisengies.gitengine

£ ]

GitEngine

B

£ ]

= AnnotationEngine

de.rwth.swc.analsisengies.annotationengine
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Realisation - Analysis Engines Detall

<<interface>>
AnalysisEngine

+calculate(TestMethod):Measure
+calculate(TestSuite):Measure
+calculate(TestClass):Measure

+preOptimisationDataCollection
+postOptimisationDataCollection

_______________

}

<<abstract>> CachedAnalysisEngine

CachedAnalysisEnginelmpl

-calculatedValues:Map

-calculatedValues:Map

+calculate(TestMethod):Measure
+calculate(TestSuite):Measure
+calculate(TestClass):Measure

+preOptimisationDataCollection
+postOptimisationDataCollection

+calculate(TestMethod):Measure
+calculate(TestSuite):Measure
+calculate(TestClass):Measure

+preOptimisationDataCollection
+postOptimisationDataCollection

AnalysisEnginelmpl

-calculatedValues:Map

+calculate(TestMethod):Measure
+calculate(TestSuite):Measure
+calculate(TestClass):Measure

+preOptimisationDataCollection
+postOptimisationDataCollection
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Realisation - Parameterisation

« THEO parameter engine

<theo>
<hourly_cost>20</hourly_cost>
<cost_escaped>5</cost_escaped>
<cost_inspection>100</cost_inspection>
<time_delay>2</time_delay>
<number_of_engineers>3</number_of_engineers>
</theo>

de.rwth.swc.lazzer.analysisengines.theo

> FalseAlarmRateEngine 2__ ][4

|._

Cost Execution Engine £__|

ExecutionCostEngine T k!

THEOParameterEngine® |

Cost Skipped Engine £ |

DetectionRateEngine 2[4
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Realisation - Graph Database

)
TestRun TestRun

--------------- Hun/d Run/d
Attributes Attributes

TestSuite

Test
Method
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Realisation - Graph Database - Domain Model

19

MethodRelationship

start: TestMethodEntity

o

ClassRelationship

start: TestClassEntity
end:TestSuiteEntity

& end:TestClassEntity

—

TestMethodEntity

-outcome:Outcome

TestClassEntity

outcome:Outcom
e

v I

| v

SuiteRelationship

start: TestRunEntity

| ¥

TestSuiteEntity

- did:Integer

end:TestSuiteEntity

I_A

TestRunEntity

TestCaseObjectEntity

<<interface>> MeasureTarget

-uid:Integer
-outcome:Outcome

-time:TIme
-runld:

- Long uid

- String canoncialName

- Instant time

- linspRes:InspectionResult

- Duration duration

- Collection<...> testMeasureEntityCollection

+ addTestMeasure(...)
+ removeTestMeasure(...):Boolean
+ containsTestMeasure(...):Boolean
+ getTestMeasureEntityCollection():C
ollection<...>

PredecesoorRelationship

MeasureRelationship

end:MeasureTarget

start:MetricMeasure

start: TestRunEntity
end:TestRunEntity

~ XUnit Model




Realisation - Graph Database - Advantages

* Advantages:
 Resembles graph structure
 No schema
« Performance
* (Graph operations, see future work)

20
Sl o,



Live Demo - THEO Algorithm
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Realisation - THEO

* Access analysis engine

Optional<CostMeasure> costMeasure = Optional.empty();

return costValue.getCostExecution() < costValue.getCostSkip()

* Remember Quality Guards
* Simplification: Run all tests on production branch
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Metric Based Strategy

* |dea: Take parameterisation a step further:
*  Strategy parameterisation COSt function = PARAM

* Parametrisation of test methods
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Metric Based Strategy

Project Parameters Test Parameters

cost escaped priority

compute cost failure cost

Skip Cost Execution
Cost

cost value cost value Optimisation Process

cost value cost value -
s - e 4‘

Optimised
Suite
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Implement metric-based strategies

I
l FalseAlarmRateEngine 2|4

! I
I I |
\I/ \1’ I F—<{  Cost Execution Engir
' ExecutionCostEngine <t
SuccessCountEngine £_] FailureCountEnginef | gine & | I
A A
| I I THEOParameterEngineEIﬂ_—'r_ T ———
: | | I ost Skipped Engine
| I : DetectionRateEngine 2_][<I4
| | |
- | I I
|
l
de.rwth.swc.analsisengies.metricmeasure gj de.rwth.swc.analsisengies.gitengine

MetricMeasureEngine

CostBranchEngine

2 |le=—A

StrategyParameterEngine

£ ]

GitEngine T ]

A

de.rwth.swc.analsisengies.annotationengine
> AnnotationEngine I |
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Evaluation - Requirements

* Perform basic RTO tasks:
« Discovery v
« Selection v
« Prioritisation
* Run v

- Handling metric data 4
« Strategy parameterisation \/

« Store test history ﬂ/
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Evaluation - Performance
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Conclusion

Done: Enhancing Lazzer for Metric-based RTO Strategies

Future Work:
Real world evaluation and comparison o

x

Other metric based strategies M‘
X

2

&

Dependency graph strategies
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