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SBST for Complex Test Data & DynLang

SB SW Testing for (Code) Coverage:

Majority of work focus on simple test data (Numbers)

Statically typed languages

This study:

Complex data types

Dynamic programming language (Ruby)
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How is this different?

Dynamic languages typically:

Interpreted rather than compiled

Allow runtime modification

Dynamically typed, i.e. less/no type constraints in code

Partly because of dynamisms + Object-oriented:

More complex/own data types
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RUTEG = RUby Test Case Generator

Static code analysis

Goal: Reduce search space

Returns info on:

Method names

Argument lists

Mandatory/Optional args

Default values

Methods called on all args
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RUTEG = RUby Test Case Generator

Problem-specific generators

Simple OO design

Basic types supported:

Fixnum, Float, String

Nil, Object, ArrayOf
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RUTEG = RUby Test Case Generator

Runs test case and collects coverage info
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RUTEG = RUby Test Case Generator

Individuals can be dumped as Ruby test/unit tests
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RUTEG = RUby Test Case Generator

GA with individuals:
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Argument Type Selection

Fitness of type for arg:

For fitness-proportionate type selection

Ratio of existing methods to invoked methods (for each arg.)

Not enough since not independent between arguments:

def add(a, b)
a+b

end
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Argument Type Selection

Fitness of type for arg:

For fitness-proportionate type selection

Ratio of existing methods to invoked methods (for each arg.)

Not enough since not independent between arguments:

def add(a, b)
a+b

end

(Fixnum, Fixnum) or (String, String) ok!

(String, Fixnum) or (Fixnum, String) not!

Applicable

For each method application maintain sets of type patterns:

Suspicious Discarded
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XOver:

Mutation:
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One-point xover
that handles

default & var.length
XOver:

Mutation:
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One-point xover
that handles

default & var.length
XOver:

Cut & Splice xover

Mutation:
New type patterns
New data generators for given type pattern
New methods in call sequence (randomly from CUT)
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Code coverage
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Code coverage
Calc by rcov Num. 

executed/existing 
control structure 

lines
From static 

analysis + rcov

0.5
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Experiment
RUTEG vs Random Testing on 14 methods under test:
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Experiment
RUTEG vs Random Testing on 14 methods under test:

30 runs for each method
RUTEG-specific code is 780 LOCs
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Experiment: Results
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Discussion

Why not branch coverage?

Simple reason: No branch coverage tools!

To keep things simple! Would need more advanced parser 
and fitness function

Basic (line) coverage enough!

Controversial: SBST research often overfits to eval 
examples. Why use general search if adaptation needed?

What is the “right” random generator to compare to?

Hard question for much of SBST, there is often a continuum
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Discussion

Limitations?

Took non-linearly longer when dependencies in call 
sequence

Tester need to add problem-specific Data Generators

Cannot generate code blocks
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