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Introduction

A'Why use static source code metrics?
i Source code - an essential part of every software system
i Static analysis is a useful best practice
i Solid theoretical background
i Monitoring and assessment through metrics

A Metrics are rarely used in practice T this is for a reason!

A Our goals:
i Analyze metrics usage problems
i Define requirements for a metrics framework
i Design an abstract framework, meeting the requirements
i Prototype and validate the framework
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Background and Analysis

Classification of existing tools

A Reporting tools

i Compute metrics values and produce reports

A Combining tools
i Besi des
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Screenshot from Eclipse Metrics Plugin
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i The user must know details about all metrics

produce

i Removes the need to know all about the metrics
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Background and Analysis

Problems with existing tools

ABot h reporting and combining

i Almost no settings available
i Everything is measured and interpreted in the same way

AShoul d we really measure evel
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Background and Analysis

Context and its aspects

A Source code metrics tools should:
i Extract metrics values with regards to what is being evaluated.
i Combine metrics values with regards to what is being evaluated.

A Context T additional info about what is being evaluated:
i Programming languages
i Used technologies and libraries
i Project size
i Architecture
i Application area
i Etc.

Conclusion: A successful source code metrics tool should be
Nncont ext sensitiveo
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Background and Analysis

Objectives

A Define an abstract/general framework for evaluating source
code quality

A 1t should flexibly accommodate:
i Contextual extraction of metrics values
i Contextual combinations of metrics values

A It should provide a solid basis for practical tools through a set
of extension points

A Provide some speculations about possible extensions of the
Ideas of the framework

A Validate the feasibility of the approaches in practice
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Source code framework

Design and structure

A Base set of metrics
i Toolbox of metrics
i Basis for all evaluations
A A stepwise framework (evaluation scheme) that simulates an

expertos work of evaluating

A Modeling each step as a function:
i Metric functions 7 extract the value of a single metric
i Preprocessor functions i used to prepare the parameters for the metric

functions
i Evaluation functions T combine the values of metrics into a meaningful

source code evaluation
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Source code framework

Design and structure

preprocessor metric function metric

function parameters function
(filtered graphs, hierarchies etc.)

source code . preprocesso metric function metric :
artifacts function function [ metrics values
module (control flow graphs, parameters (cyclomatic complexity,
(class, method, inheritance hierarchy etc.) (filtered graphs, hierarchies etc.) LOC, Halstead volume etc.)

metric
function

eyaluation

unction /source code
evaluation
evaluation
i source code
evaluation

preprocessor
function

metric function

parameters
(filtered graphs, hierarchies etc.)

ACont ext ual user specified | o
i Preprocessor functionsi f i | t er t h
values
i Evaluation functions i combine the values of the metrics, benefits from
the | ess Anoisyo values
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Source code framework

Design and structure T preprocessor functions

A Preprocessor functions:
i Determine which artifacts are relevant for the computation of a metric
i Usually such functions filter the irrelevant to a metric input elements
i Using preprocessor functions resu

&

Freprocessor
function Metric function .

OCIaSSeS from the standard library .Classes from a GUI library .Utility classes . Other application classes
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Source code framework

Design and structure i evaluation functions

A Functions highlighting design problems in the code
i Promising researches into the area of OOP design problem recognition

using
i Can be I mproved by the | ess Anoi s
A Functions combining metrics values into a new numerical
value

i Can be modeled as real valued functions
i Linear combinations vs. Machine learning techniques
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PROTOTYPE
AND VALIDATION
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