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Background
Call Stack Coverage for Test Suite Reduction

Fault Correlation and the Average Probabillity

of Detecting Each Fault
Other Advances and Future Directions
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Motivation for Test Suite Reduction

Automated Test Case Generation Technigues

Codebased Parasoft Agitar, etc.)
Modeklbased (GUITAR, etc.)

May generate enormous volume of tests
New Development Methodologies

Continuous integration
Rapid test cycles

C Automated test case generation may result in
too many tests to run in a given build/test/deploy

Process.
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Test Suite Reduction

Regluce the number of test cases in a test suite,
and: , ., ., . o R
- AEIl OAE AO | OAE | /£ OE
detection effectiveness as possible.

Most common approaches are based on.
maintaining coverage relative to some criterion.

Covera?e Requiremerstie logical or program
elements that must be exercised by test cases.

Examples: Branches, lines, dynamic program

Invariants, etc. _ _
Tradltlor_]afI%/ evaluated against conventional,
batch-oriented applications, using test suites buill
using categomrpartition or similar methods.
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Characteristics of Modern Software

Object- and as
Use of reflection

Use of call

0acC

Multithreac

INg

necioriented

KS

Extensive use of libraries and frameworks
Multi-language development
Eventreactive paradigm

Handler code may be invoked from multiple contexts

C An effective test coverage technigue should
account for these factors.
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Dissertation Contributions

Test suite reduction technique based on tba&l stack
coverage criterion
Formal model of call stacks, including notionmaximum
depth call stack
Empirical studies of test suite reduction in modern
versus conventional software applications.
Development of new metrics for looking at the
problem of test suite reduction.
Guidance for practitioners considering test suite
reduction.
Improvements to the practice of GUI test automation.
Reusable tools and data.
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Call Stacks

Seqguence of active calls associated with eacr
thread of a running program.

Stack w
Methoo

nere.
s are pushed on when they are called.

Methoo

s are popped off when they return or

throw an exception.
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Call Stack - Example

(Ljava/lang/Object;ILjava/lang/Object;ll)V Ljava/lang/System;arraycopy
([BI)V Ljava/io/BufferedOutputStream;write

([BI)V Ljava/io/PrintStream;write

OV Lsun/nio/cs/StreamEncoder$CharsetSE;writeBytes

OV Lsun/nio/cs/StreamEncoder$CharsetSE;implFlushBuffer

(V Lsun/nio/cs/StreamEncoder;flushBuffer

(V Ljava/io/OutputStreamWriter;flushBuffer

(V Ljava/io/PrintStream;newLine

(Ljava/lang/String;)V Ljava/io/PrintStream;printin

([Ljava/lang/String;)V LHelloWorldApp;main

Full Method Signature (Canonical Representation)
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Call Stacks and Test Suite Reduction

Using call stacks as a coverage criterion addresses
challenges posed by modern software applications.
Call stacks:

Are easily collected in a mulianguage and/or mulii
threaded environment.

Automatically identify and resolve reflective and virtual
method calls, woven aspects, and callbacks.

Capture differences in context when methods are called.
Note that this application only uses dynamic call
stacks.
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Capturing Call Stacks

Efficient data structure is thealling context

tree(CCT).
Nodes are methods and edges are method calls.
Traverse all paths to leaves to find maximum
depth call stacks.

Multithreaded extension is to maintain one CCT
per thread and merge at the end.

JavaCCTAgenl'ﬁttp://sourceforqe.net/proiects/iavacctaqemt
Tool for collecting CCTs for Java programs
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