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1 Motivation
 Software metrics 
 No standard terminology or formalism
 Imprecise and ambiguous definitions
 Different interpretations

Number of Methods?
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 Difficult to conduct repeatable experiments
 Cannot compare results obtained by different 

researchers
 Hinders empirical validation 
 Metrics need to be empirically validated in 

order to be widely accepted
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2 Approach to defining metrics
 The Object Constraint Language (OCL) 2.0 and 

language meta-models as a mechanism for 
defining metrics

OCL?

meta-model?
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2.1 Meta-models

 What is a meta-model?
 a model 
 used to define a language
 specifies what constructs are allowed in 

the language and the relationships 
between the constructs



J McQuillan   NUIM Postgraduate Seminar Series Slide 7

2.2 The OCL
 Standard language that allows you to write 

constraints and queries over object oriented 
models in a clear and unambiguous manner

define our metrics as 
queries over the 
language meta-model

specify what this 
method should return

specify studentId 
must always be 
greater than 1000
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2.3 Implementing the approach
 Add a package to the language meta-model

metric set

   OCL query

meta-model elementmetric
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3 Previous Work
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3.1 Overview
 Applied approach to UML-based metrics

 UML 2.0 meta-model
 Chidamber and Kemerer metrics suite
 Developed a prototype tool, DMML

 Eclipse plug-in
 Octopus
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3.2 DMML Overview
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3.3 Proof of Concept
 Calculated metrics for an open source 

project Velocity

 Reverse engineered
 DMML and CK metrics
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4 Current Work
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4.1 Overview
 Applying approach to Java-based 

metrics
 Define metrics as OCL queries over the 

Java meta-model



J McQuillan   NUIM Postgraduate Seminar Series Slide 16

 4.2 Java Meta-model
 No standard meta-model
 Several meta-models to choose from

 java.lang.reflect package
 NetBeans
 Kollmann
 Dagstuhl Middle Meta-model
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java.lang.reflect
 Incomplete
 Cannot represent source code 
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NetBeans meta-model
 IDE for developing Java applications
 Meta-model developed to represent Java 

source code for easier manipulation of 
the code

 Large amount of information
 Little documentation 
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Kollman’ s meta-model
 Ph.D thesis
 Reverse engineering Java source code 

to UML
 Inconsistencies in the meta-model
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Dagstuhl meta-model
 Represent program level entities and 

their relationships
 Used to model most common object-

oriented and procedural languages
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5.3 Defining metrics
 Add a package to the Java meta-model
 Define the Chidamber and Kemerer Metrics Suite

meta-model elementmetric

metric set

   OCL query
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5.4 Extend DMML
 Extend it for Java Metrics
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6 Summary

 No standard terminology or formalism
 Presented an approach to unambiguously 

define software metrics
 Applied it to UML-based metrics
 Applying it to Java-based metrics

 Require Java meta-model
 Reviewing available meta-models
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Thank You!


