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ÁBackground
ÁCall Stack Coverage for Test Suite Reduction
ÁFault Correlation and the Average Probability 

of Detecting Each Fault
ÁOther Advances and Future Directions
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ÃAutomated Test Case Generation Techniques
ÄCode-based (Parasoft, Agitar, etc.)
ÄModel-based (GUITAR, etc.)
ÄMay generate enormous volume of tests

ÃNew Development Methodologies
ÄContinuous integration
ÄRapid test cycles

ÃČ Automated test case generation may result in 
too many tests to run in a given build/test/deploy 
process.
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ÁReduce the number of test cases in a test suite, 
and:

Á-ÁÉÎÔÁÉÎ ÁÓ ÍÕÃÈ ÏÆ ÔÈÅ ÏÒÉÇÉÎÁÌ ÓÕÉÔÅȭÓ ÆÁÕÌÔ 
detection effectiveness as possible.

ÁMost common approaches are based on 
maintaining coverage relative to some criterion.
ÁCoverage Requirements are logical or program 

elements that must be exercised by test cases.
ÁExamples:  Branches, lines, dynamic program 

invariants, etc.
ÁTraditionally evaluated against conventional, 

batch-oriented applications, using test suites built 
using category-partition or similar methods.
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ÃObject- and aspect-oriented
ÃUse of reflection
ÃUse of callbacks
ÃMultithreading
ÃExtensive use of libraries and frameworks
ÃMulti-language development
ÃEvent-reactive paradigm
ÄHandler code may be invoked from multiple contexts

ÃČAn effective test coverage technique should 
account for these factors.
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ÁTest suite reduction technique based on the call stack 
coverage criterion.
ÁFormal model of call stacks, including notion of maximum-

depth call stack.
ÁEmpirical studies of test suite reduction in modern 

versus conventional software applications.
ÁDevelopment of new metrics for looking at the 

problem of test suite reduction.
ÁGuidance for practitioners considering test suite 

reduction.
Á Improvements to the practice of GUI test automation.
ÁReusable tools and data.
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ÁSequence of active calls associated with each 
thread of a running program.
ÁStack where:

ÁMethods are pushed on when they are called.

ÁMethods are popped off when they return or 
throw an exception.

84/24/2009 NIST



9

(Ljava/lang/Object;ILjava/lang/Object;II)V Ljava/lang/System;arraycopy

([BII)V Ljava/io/BufferedOutputStream;write

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

()V Lsun/nio/cs/StreamEncoder$CharsetSE;writeBytes

()V 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;println

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

Full Method Signature (Canonical Representation)
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ÁUsing call stacks as a coverage criterion addresses 
challenges posed by modern software applications.

ÁCall stacks:

ÁAre easily collected in a multi-language and/or multi-
threaded environment.

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

ÁCapture differences in context when methods are called.

ÁNote that this application only uses dynamic call 
stacks.

104/24/2009 NIST



ÁEfficient data structure is the calling context 
tree (CCT).

ÁNodes are methods and edges are method calls.

ÁTraverse all paths to leaves to find maximum-
depth call stacks.

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

ÁJavaCCTAgent(http://sourceforge.net/projects/javacctagent)

ÁTool for collecting CCTs for Java programs
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