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Motivation
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ƒ GUI is as much as 60% of overall code ƒ GUIs are one type of Event-Driven Systems (EDS) ƒ State-based ƒ Large number of event combinations
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T ti Testing Radio R di Button B tt GUI ƒ Consider context ƒ Square:  ƒ Circle: 
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Existing g Metrics ƒ Test Suite Reduction
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Previous Work in Similarity y ƒ In Natural Language Processing ƒ Determining g document similarity y [Aslam [ and Frost]]



ƒ In Software Engineering ƒ Detecting test case redundancy [Li et al.] ƒ Detecting code changes [Antonio et al., Karniket al.]
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Contributions ƒ The first context-based similarity metric for sequenceq based test cases ƒ Application of the metric to reduced test suites ƒ Empirical E i i l study t d d demonstrating t ti effectiveness ff ti



7



Measuring Test Suite Similarity ƒ Parameterized metric CONTeSSi(n) (CONtext Test Suite Similarity) ƒ CONTeSSi is a method of counting how many times each event appears in the test suite ƒ The parameter, n, allows the metric to consider event sequences rather than single events ƒ Value of CONTeSSi is between 0 and 1
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Computing Similarity ƒ Count frequency of each event
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Computing Similarity (2) ƒ Count frequency of event pairs (n (n=1) 1)
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Computing Similarity (3) ƒ Count frequency of event triples (n (n=2) 2)
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Computing CONTeSSi



where A and B are the vectors corresponding to the two test suites, A · B is the dot product of the two vectors, i.e., , where j is the number of terms in the vector, and
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Computing Similarity (4) ƒ Compute CONTeSSi(n)
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Empirical Study Goal: Evaluate a metric that measures the similarity of two test suites and to determine the quality of this metric
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Research Questions ƒ RQ1:Is CONTeSSi(n) a better indicator of similarity for larger g values of n? ƒ Metrics: CONTeSSi(n) value for n = 0..5



ƒ RQ2:Does CONTeSSi(n) agree with existing metrics in determining the similarity between suites, specifically relating to fault detection effectiveness? ƒ Metrics: Line coverage, Method coverage, Pair coverage
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Subject Applications ƒ CrosswordSage C dS 035 0.3.5 ƒ Creates and solves professional-looking crossword puzzles ƒ All-time All time activity: 76.87% 76 87%



ƒ FreeMind 0.8.0 ƒ Popular p mind-mapping pp g application pp ƒ All-time activity: 99.96%



ƒ GanttProject 2.0.1 ƒP Project j t scheduling h d li application li ti ƒ All-time activity: 99.85%



ƒ JMSN 0.9.9b2 ƒ Clone of MSN messenger ƒ All-time activity: 93.81%
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Test Suites ƒ Original suite ƒ Model Model-generated generated test cases (Torig i ) ƒ 58k for FreeMind ƒ Reduced suites ƒ Line coverage (Tline) ƒ Method coverage (Tmethod) ƒ Event pair coverage (Tpair)



Procedure
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Fault Matrices Parameterized Test Case Generator



Test Case Executor



T_orig



Coverage Matrices



TS3 TS2 TS1



Method-Reduced



TS3 TS2 TS1



TS3 TS2 TS1



Line-Reduced



Event Pair-Reduced



Compute CONTeSSi(n)
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Results RQ1: CONTeSSi Metric



Results – RQ1: Code Coverage
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RQ1 Faults -- CrosswordSage g
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RQ1 Faults -- FreeMind
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RQ1 Faults -- GanttProject j
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RQ1 Faults -- JMSN
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Comparing p g Test Suites



ƒ where T is the suite being compared to the original suite ƒ m is i one off th the existing i ti metrics t i on which hi h suites it are compared, d such as line, branch or event pair coverage, ƒ em(suite) is a function returning the set of elements for metric m covered by suite, and ƒ N is a function returning the number in the set given
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Results – RQ2: Computing f(Torig, T, m)
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Conclusions ƒCONTeSSi(n) is the first context-based similarity metric ƒCONTeSSi(n) is a better indicator of similarity between suites than existing, code-based metrics
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Future Research ƒExtend empirical study to include more subject applications ƒFurther investigate the relationship b t between ttestt case length l th and d choosing h i a value of n
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Questions?
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