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Context '

e Large software analysis
— Program understanding
— Quality assessment

* Precise tasks
| — Detection of known anomalies
) " — Detection of evolution patterns

* Free exploration of source code
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ey problems

o Automatic approaches

— Rules depend on the context

A functional decomposition produces classes that implement
a single function.

— Threshold definition problem

* A Blob is an abnormally big class, with almost no parents and
no children. It mainly uses data classes, i.e. very small
classes with almost no parents and no children.

s Manual detection
— Difficult on large programs

Université r”‘l

de Montréal




§58

Visualization

* Visualization : semi-automatic approach
— Support manual inspection
— Automated preprocessing and presentation of data
— Use of analyst expertise and knowledge
— Context-based threshold definition
— Precise analysis / Free exploration

 Challenges

— Scalability
— Usability

Université f“‘l

de Montréal




[l

Visualization Framework (VERSO)

* Five key elements

— Representation of a program element
(Class/Interfaces)

— Representation of a program
architecture (O0)

— Representation of a program evolution
) " — Navigation

— Filters
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Class Representation

» Class structure vy S
- MOdeIed by |tS attrlbuteS Abb.l.'ivat’e\elI CcljaT)sPrimitives(final |AbstractModel
anAbstractMode
» Size, coupling, cohesion, AR .
. . private final int computeCacheSize()
inheritance, ... (.}
- Captu red by metrlcs inheriféjdtﬂﬁ(;ilr:rl)lgr?:edFields(lEntity entity)
 Graphical element (3D box) y
— Easy to render Metrics | Values ;
— Familiar for human analysis CBO |34
— Have many non-interfering whe | %2
characteristics < ® LCOWS ] 04
* Height, color, twist, ...
\ * Representing classes by boxes and s

Interfaces by cylinders

— Mapping metrics to graphical
characteristics L
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Program Representation l

e Challenge

— Preserve as much as
possible architectural
Information

— Exploit as much as
possible available

displaying surface @ O
e Architecture = Trees ®@ © 000
« Transforming trees into © o6
) planar representation @ O

— Treemap layout
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Evolution representation

Single image for multiple versions

— Results in saturated or incomplete information
Use of animation

— Versions are presented one after the other

— In-Between frames

Goal

— Graphical movement is related to actual code change
— Difficulty : Architecture modification between versions

Coherence vs Space optimization
— Fixed positions

— Movement animation

— Relative positions
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Evolution representatlon

A

* Fixed positions
— Single

— All classes
that ever

existed are
| considered in

the layout.

position for |
each class __;.
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Navigation *

e Goal
— To prevent possible occlusions
— To concentrate on a particular part of a
program | )
 Feature . - o
— move in any direction on and above the
plane

— zoom in and out,
— change the field of view
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e Goal

— Concentrate on subsets of
elements

— Represent relationships

 Metric distribution filters
— Use of box plots

» Relationship filters

— Use of UML relationships
» Generalization/specialization

» Associations, aggregations,
compositions

e |nvocations
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Anomaly Detection

e Single class / micro-architecture
* Principle
— Set the mapping

— Locate candidate classes for primary
role

— Inspect candidates

— If candidates must be supported by
secondary roles, relationship filters are
applied



Evolution analysis

* Principle
— Navigate through all classes to detect
distinctive symptoms of phenomena

— Replay transitions containing suspicious
events

— Verify the occurrences by inspecting
names or the actual code of suspicious
classes.



Conclusion

Visualization

— Good compromise between automation and
expertise

— Anomaly detection and evolution analysis
— Large-scale software systems

Future work

— Visualize multiple views
* Cvs, authors, bugfixes
* Model describing information around software

— Use visualization as a layer over an IDE



