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Introduction

> Requirements > Analysis > Design > Implementation > Test > Operation >
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Automatic Generation of Metrics
Meta Model for Metric Definition

A Usage of Software Metric Meta-Model (SMM) for the definition of metrics and their
computational results provided by OMG

SMM distinguishes betweenmeasures as the evaluation process of particular

guality aspects of software artifacts and measurements which can be interpreted

as the results of those processes.
specifies several types of measures and measurements for different outcome values
A DimensionalMeasure DirectMeasure BinaryMeasure CollectiveMeasure
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Automatic Generation of Metrics
Metric Generation Rules

A MOFRbased DSL models

I basic patterns and common aims of
particular groups of metrics

I patterns lead to the definition of numerous
generation rules which allow the automatic
derivation of domain specific measures
(metrics)

I generation rules themselves are formulated
as OCL expressions

T eval uation of a rul e
a set of OCL tuples

A Atuple provides measure specific data, e.g.
its generated name, which is required to
create the corresponding SMM Measure
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Automatic Generation of Metrics
Metric Generation Rulesi Example Model

«elClasss «eClass» !
Addressable E Library 1
g address : EString Eg name : EString
g people : EFeatureMapEntry * | + branches

1 1 0..1 | + parentBranch
" * |+ stock
0.1 wellass»
" HEmployee | | jemployees «aClass»
+ manager = Item
g publicationDate : EDate
1
«eClass»
1.* wgClass» «aClass»
Lendable = CirculatingItem £ Periodical
+ borrowed | 5 copies : EInt 3 title : EString
L issuesPeryear | EInt
+ [borrowers| o + author
+ Jwriters 1 + books | *
* |+ barrowers weClass» ” q
«eClass» «eClass»
Qfggiiﬁ:er ] writer E AudioVisualltem £ Book
g name ; EString i title : EString i title : EString + [books
g minutesLength : EInt g pages : EInt *
0.1 | +author | Eadamaged : EBoolean g category © BookCategory
«eClass» 1 weEnum:
E Person 01 - - [=] BookCategory
g firsthame : EString " 1 uellassy REEE T = Mystery
e lasthame : EString =] BookOnTape E] videoCassette — ScioncoFiction
+ reader = Biography

* |+ cast
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Automatic Generation of Metrics
Metric Generation Rulesi Rule 1

A Partitioning based on enumeration typed class property

I rule is applicable to classes in the analyzed metamodel having one or more
attributes with an enum type

I an enumeration defines a data type with a finite domain

I itis possible to partition the set of instances of such a class based on the
enumerationds I iterals

I rule generates a specific Counting measure for each enumeration literal

I number of the generated measures is equal to the number of the literals of the
examined enumeration type

context EClass inv: self.efttributes ->select(a | a.elType.oclIsEindCf (EEnum) )
-»collect(a | a.eType.ocliasType (EEnum) .eliterals->collect (1 | Tuple {
scopeClass = self.name, nameFragments = Seguence {
'"HolDf', a.eType.oclAsType (EEnum) .getEEnumlLiteral (l.value) .literal, 'Book="},
operationFragments = Segquence{
'self.', a.name, " = ',a.elype.names, "::°',
a.eType.oclAsType (EEnum) .getEEnumliteral (1.value) .literal}

)

)
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Automatic Generation of Metrics
Metric Generation Rulesi Rule 1

A Partitioning based on enumeration typed class property
(Library Example)
I Book class of the library model has an attribute
category of the enumerated type BookCategory

I enumeration type contains three literals, namely
Mystery, ScienceFictionand Biography

I generation process on the library model using this
rule would result in the following three OCL tuples

A NoOfMysteryBooks generated for the
enumeration literal Mystery

I generated Counting measure
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