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Challenge:

Java Programming Test Case

Language Metamodel

Given a programming language metamodel, how can we generate
- an appropriate test suite to show that it is valid?

(Generation

Motivation:

1. Examining the automatically-generated test cases would help to
- develop the modeler’s understanding of the metamodel, and help TC1 | TC? TC3
- to increase confidence in its validity. Test Case ¢ ¢ ¢

Running TC4 | TC5

2. The generated test cases can be used as test inputs for tools that
- process the language.
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What do we mean by an appropriate set of test cases?

Generalisation Association-end
Criterion (GN) Multiplicity Crite- Use coverage criteria to tell the adequacy of a set of test cases.
\ rion (AEM) More specifically, coverage criteria for UML class diagrams.

Three Coverage Criteria [1]:

An appropriate

test suite , Generalisation coverage: how to measure inheritance relation-
Poor correlation between ships

coverage of syntactic and

/ semantic features. Association-end multiplicity coverage: measures association

relationship between classes.
A system can at least meas-

Class Attribute Cri- ure these levels of cover-

terion (CA) age, which can be used for
further studies.

Class attribute coverage: measures the set of representative at-
tribute value combinations 1n each instance of class.
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In our work to date we have constructed a tool-chain which, when given a UML class diagram and a set of UML object dia-
-grams, will calculate the three coverage measures [2].
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This tool chain uses the USE tool as a parser and validator for the class and object diagrams, and uses the Eclipse Modeling
Framework (EMF) to represent these as instances ot the UML metamodel [3]. :
We use a part of Software Metrics Metamodel (SMM) as our coverage metadmodel for storing the results of coverage meas-
ures. '
Finally, we have written a transformation to calculate the coverage measures using ATL (ATLAS Transformation Lan-
guage).
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We intend to extend coverage measures for class diagrams S TC1
~to deal with the associated Object Constraint Language

~ (OCL) constraints. (4 < > TC2
gD d 0

~ Next Phase: - T3
Studying approaches to test case generation possibly ex- O OO0 OO0 OO0

- ploiting third-party SAT solvers to control model genera-

 tion. ~ OCL Query Example:

~ context While_Statement inv:

" Final Phase: self.-nested level >=1

We intend to use OCL-based queries across the metamodel To specify the test case that have at least one nested loop
- to specify the kind of model to be generated. statement.
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