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 Focus on Program Slicing
* Program Reduction Technique

« Application of Program Slicing
» Debugging
* Program Testing

* Program Maintenance (Comprehension, Analysis)
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Given:

(1) A program
(2) A variablev at some poinP in the program

Finding the part of the program that is respondiinehe
R Dynamic slice

Goal:
computation of variable at pointP.
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Static Program Slicing was originally
Source Code

Introduced by Weiser 1982.
Dynamic slicing, introduced by Korel
and Laski in 1988
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 Dynamic slicing for OO (C++/Java)

* Hybrid algorithms — combining static and
dynamic analysis

* Program Slicing for distributed programs
(Message Passing)

 Application of Slicing

 Program slicing for Use Case Maps (talk
about it later...)
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There Is a life beyond source code

* |Information overload through source code
analysis.

e Software visualization on Its own does not
provide any meaningful insights.

e Combination of software visualization and
source code analysis Is needed.

 New metaphors should be explored.

-_____-___-__‘—-—-__

“y, Engineering & & oncoia
‘ Computer
Science

Juergen Rilling



/ 6

T o ) [ = loi i
T PR YR O SR YRR e L B R R )

Lambda Repressor Bound to DINA

Engineering & o
Computer

Juergen Rilling 1y Science



Syvom | yton | bt | i | ket |

|
— = il L | bl 'I‘;m.mow B | T e —

Juergen Rilling

Copepuons ohipcoa uin tres wimciooms i posseed put whel bemocbhou
[ tcongwedte lets <hunts treat pxipvrbom] s aoel stemgormed o = bt

i B R 8 <

0

After rotation

ioenm dptiony =] oot o vee =] [t strer e camses prnens = ]

Engineering &
Computer

Science

E?.‘E Concordia

&/ UNIVERSITY



)** )**()! " g

 Moving up on the abstraction level -> both
source code analysis and visualization

e Limitec
e Limitec
e Limitec

analysis support
tool support
process support

=> |[nherently complex area....
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* Understanding relations and dependencies among
software artifacts.

e Even organizations with mature software development
processes, artifacts end up to be disconnected.

« Lack of traceability caused by several factors:
 Artifacts are written in different languages (natural

anguage vs. programming language);

* Describe systems at various abstraction levels

* Processes applied within an organization do not
enforce maintenance of existing traceability links

e Lack of adequate tool support to create and
maintain traceabillity
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 Coming back to the Maintenance
Problem...
* Problem is how we develop software

* Without correct, complete, and verifiable
requirements any software will be prone to
additional and often unnecessary
maintenance effort

* Looked at one requirements specification
approach Use Case Maps (UCMSs)
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« System functionalities are defined in
terms of informal requirements and
visual descriptions (such as scenario

Requirements driven approaches)

A graphical scenario notation (map-
like diagram)

High-level Design « Reason about the system at a high-
abstraction level (without reference to
message exchanges)

Sequence/collaboration diagrams, statechart

| ign | diagrams, classiobject diagrams, «  Facilitate moving towards design
Detalled Design Component/deployment diagrams(UML) : 4

Message sequence charts, SDL « UCM part of URN (User Requirement

Notation, Being standardized by ITU-
Implementation Code T in Z.15x)
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 Provide a sound formal semantic for UCM

e Used Abstract State Machines (ASML) to formalize UCM
semantics.

 Requirements (UCMs are “executable”).

« Extended UCM semantics (Timed Automata) to provide
the notion of time to improve the modeling of distributed
systems.

e Use the timed model checker UPPAAL to support a

formal verification of system properties, as well as
simulation and analysis of timed UCM specifications.
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Existing techniques and tools
» Often tackle specific aspects of maintenance and
comprehension problems, e.g. source code analysis, software
visualization, and document analysis.

Existing process models
* Forward Engineering: Rational Unified Process Model
e Backward Engineering: e.g. SEI Maintenance Process model,
IEEE std 14764 life cycle maintenance model.

Common to all process models:
* Provide only general descriptions of steps involved in a process;
A general lack of guidance on how to complete these steps.
* No support for utilizing the current context (e.g. knowledge,_
tools, task specific) :
____=>Overall, no active guida@/
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Formal Software
Maintenance Process

Knowledge Base

Activities
I I I P | ]
Application Modified
Maintenance Process Model — .
. |IEEE Maintenance Standard .| Application
Application Modified

Application’

Activities Activities

Maintenance Task
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 Research in cognitive science suggests that mental models
may take many forms, but the content normally constitutes an
ontology [Johnson-Lard 1983].

e Ontologies are often used as a formal, explicit way of specifying
the concepts and relationships in a domain of understanding
[Wongthongtham 2005].

[Johnson-Laird] Johnson-Laird, “Mental models: towards a cognitive science of language,
inference and consciousness”, 1983

[Wongthongtham et al 2005] Wongthongtham, E.Chang, T.S. Dillon, “Towards “Ontology”-based
Software Engineering for Multi-site Software Development”, 2005 3rd IEEE
Int. Conference on Industrial Informatics (INDIN), 2005
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« Encompasses an ontological knowledge base

 Ontology for representing and integrating various resource in
software maintenance and component substitution

* Ontology as a means to structured and provide a semantic
enriched data storage

e Supports
* Queries and reasoning services across the ontological KB

* The evolution of the KB: allows incrementally enriching/
refining existing KB with newly gained knowledge

 Promotes a guided workflow

 Ontological representation of existing process model, e.qg.
IEEE std 14764 software life cycle processes — Maintenanc

 Traceability between process and relevant resource
/

Engineering & = @ Concodia
omputer
Science

-h---—'———-

Juergen Rilling




SCPM Perspective - Eclipse SOK
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More from Dr. René Witte
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UCM Slicer : The slicing criterion is
provided in the form of a UCM construct
or a component to be changed.

Scenario dependency manager
Scenarios descriptions and their
dependencies are stored and
maintained.

Ripple effect analyzer : identifies
scenarios contained within a slice and
determines whether the requested
change will affect other scenario
dependencies.



