SUPPORTING DECISION MAKING IN
SOFTWARE TESTING
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REGRESSION TEST SELECTION

From several systematic literature

o Challenge reviews - 1068 papers

 Context:

. Growing test suite (large-scale and
heterogenous systems)

. Short time to market

. Continuous integration and
deployment
. Importance of quick feedback

o Need:

. Help to prioritize, select test cases and to
minimize the test suite
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AIM:

o Supporting operational decisions regarding selection, prioritization and

minimization of regression test cases
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SOLUTION

Technological rules:

“To achieve <effect> in <context> apply <technique>”

Technique Ref. Addressed Desired
context factors effects
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VISUAL ANALYTICS FOR SOFTWARE TESTING

o Purpose of testing
* Confidence in the quality of a product

* Release readiness/ready to deliver — can
we release the product to the customer

* Test scoping - Intermediate test results are
used to inform where to direct additional test
efforts
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CHALLENGE

» From the increasing number and

« Frequency of test executions

- At multiple test levels

- Across organisational/team boundaries

« From test management system

- Additional internal sources (e.g changes
in soutce code, objective/subjective risk
assessment about system components)

- External sources (feature/requirement
priority)

« Defect data

« Developers — facilitate debugging, fault
localization

- Testers/test managers — where to focus
the test efforts
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PROPOSAL

Research findings
- Testing heuristics

- Visualization metaphors
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APPROACH

o Understanding
Information needs

o Sufficient data schema

o Using and proposing
visualizations

o Operationalization
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Research findings
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- Vlisualization metaphors

:

v ‘ Requiremeps=
ersion control
managen H oat
e | Visualization
Test management H
Defect managemen system englne
system

Software ?
repositories
00

Stakeholder
information needs

Interactive
visualizations

Visual Form

View
Transformations

Data

Visual
Structures

&

—>
Raw Data A Tables ‘
1 1
1 1
1 1
1 1
1 1
1 1

Human
Perceiver

Human Interaction

Human Interaction

Decisions
- Test scoping
- Release-readiness

"
M)

Facilitates
analytical reasoning

Te v
] Test_Set ] Test_Context_has_Test_Set v

1D INT
Test_Context_ID INT
> Level VARCHAR(45)
Test_Set_ID INT
Purpose VARCHAR(45)

>

"] Test_Set_has_Test_case v ] Component_has_Test_case v
Test_Set_ID INT Component_ID INT
Test_case_ID INT ‘ |Techase,lD INT

» »

] Test_case v
ID INT
> Title VARCHAR(45)

 Status VARCHAR(45)
Description VARCHAR(45)

» NoOfSteps VARCHAR(45)

> CreationDate VARCHAR(45)
UpdatedOn VARCHAR(45)

> TimesUpdated VARCHAR(45)
Qualitylndicator VARCHAR(45)

» Type VARCHAR(45)

] Test_Case_Log

1D INT

© Test_case_ID INT

> Executed_On VARCHAR(45)

|< > Verdict VARCHAR(45)
> Duration VARCHAR(45)

PRIMARY

al (]
| Test Context Vv

ID INT
> Title VARCHAR(45)
> Objective VARCHAR(45)
>

fk_Test_Case_Execution_Test_cas

o

a

—_] Component v

I —_

ID INT

 Title VARCHAR(45)
> Description VARCHAR(45)
> Importance VARCHAR(45)

DefectProneness VARCHAR(45)

> MagnitudeOfChange VARCHAR(45)

>

] Component_has_Defect_Report v
Component_ID INT
Defect_Report_ID INT

: T

>

| Defect_Report v
1D INT

> Title VARCHAR(45)

v » Classification VARCHAR(45)
Severity VARCHAR(45)

> FoundAtTestLevel VARCHAR(45)
> FoundByCustomer VARCHAR(45)
> Status VARCHAR(45)
> OpenedOn VARCHAR(45)
> ClosedOn VARCHAR(45)

o_idx

v
| PRIMARY |

14




COMPLEMENTARY USES OF VISUALIZATIONS

o Assessing product quality
* Ready to deliver?
e Quality trends
* Historical view

o Assessing test quality
* Test case aging

o Supporting communication across roles and
boundaries
 What has changed?
 What was tested and why?
 What were the results?




PRODUCT QUALITY

o Ready to deliver (new functionality and
achieved quality [equally influential])

o Trend
o Project and process view
o Learning from history
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TEST QUALITY

o Aging

o Coverage
o Results

o Execution

o Redundancy
(duplicates,
clones)

o Flakiness (e.g.
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Private Sub sensor_VideoFrameReady(sender As Object, e As ColorImageFrameReady
Dim ReceivedData As Boolean = False

Using CFrame As ColorImageframe = e.OpenColorImageFrame()
If CFrame Is Nothing Then
' The image processing took too long. More than 2 frames behind.
Else
ReDim PixelData(CFrame.PixelDatalength - 1)
CFrame.CopyPixelDataTo(PixelData)
ReceivedData = True
End If
End Using

If ReceivedData Then
| Dim source As BitmapSource = BitmapSource.Create(640, 480, 96, 96,
0% ~ < m
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Nauman bin Ali
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