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AQOP tools

. AspectC++ is an AOP extension to C++
. http://www.aspectc.org/

. Aspect#: adding aspect support to C#

. http://aspectsharp.sourceforge.net/
. AspectDNG: based on .NET platform

. http://www.dotnetguru.fr/aspectdng/
. AspectS is a simple AOP extension to
Smalltalk.

. Pythius is a project for AOP in Python

http://softeng.polito irg
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AOP related methodologies

IBM Hyper/] supports "multi-dimensional” separation
and integration of concerns in standard Java software.

Afanti : project aimed at developing tools to support
testing and analysis of aspect-oriented software.

Composition Filters: is a modular extension to the
object-oriented model that allows the modular
specification of aspects in a composable way.

Abc-compiler: is an Aspect-Oriented compiler of
compilers: provides a new frame processor language
to implement generators, e.g., aspect weavers.
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Java & Dynamic AOP

= AOP platforms allowing to insert and
withdraw aspects at runtime....

= Why and Which concerns?
+ Middleware and protocols update
¢ Quality of Service adaptation
+ Dynamic reconfiguration and adaptation
¢ JVM not reachable (robots, mobile devices)
+ Context-adaptation of applications
¢ Spontaneous containers

http://softeng.polito irg
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Dynamic AOP tools

= JASCO: best performance, and also for C#

= JAC is a Java framework for AO distributed
programming: sponsored by ObjectWeb App. Server

http://jac.objectweb.org/

Aspectwerkz: sponsored by BEA WebLogic: now it has
joined to Aspect]) in Aspect] 5 (pointcuts based on Java
5 annotations)

JBoss/AOP

PROSE is an AOP platform based on the Java Virtual
Machine that allows dynamic weaving and un-weaving.

Spring Framework ( based on Aspect] 5)

= http://www.springframework.org/
OftEng
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JBoss-AQOP

= Jboss is a reflective and reconfigurable Java
application server

= |t uses the JBoss AOP framework - where aspects are
implemented as interceptors - to provide a set of
crosscutting services (e.g. persistence, remote
access etc.).

= JBoss uses load time weaving with a custom class
loader (called unified class loader) that:

+ It loads all classes into a flat namespace, for the
components to be able to share non-system classes,

+ inserts hooks into the bytecode to allow interceptor
attachment for interception for field, constructor, and
method manipulation

frteng.polito itg
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PROSE

= Prose framework uses JIT compiler weaving,
and allows both total and actual hook
weaving.

= |t relies on JVMTI interface provided by all
JVMs In Java 5.

= |t is lightweight and also runs on mobile
olatforms (PDA)

= http://prose.ethz.ch
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Dynamic AOP tools

Dynamic AOP tools can be distinguished in two types:
]

Join-points are identified at first—-deployment

You can replace advice implementation, but...

...you cannot pick up new join points

In some tools, you can redefine pointcuts

But you can select a sub-set of join-points
identified at first deployment
2.

Can pick up new join points

More powerful
OftEng
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AO Software Development
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AQOP at analysis & design level

The Early Aspects Initiative (http:/ /www.early-aspects.net/)

focuses on managing crosscutting properties at the
early development stages of:

requirements engineering
. architecture design

Other existing projects:
Aspect-Oriented Software Engineering
AO Requirement Engineering

Theme/UML is one of the many aspect-oriented
extension to the UML.

XBel is a framework for reasoning about compositions

of concerns on the requirements level.
OftEng
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AO Requirement Engineering

= How to identify aspects at the requirements
level?

+ What is the relationship between aspects and non-
functional requirements, constraints and concerns?

= How to model aspects at the requirements
evel?

= How to trace requirements level aspects
through later development stages and during
re-engineering?

= How to validate aspects identified at the
requirements level?

¥ ofteng.polito irg
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ldentifying Aspects (1)

= Solution 1: Model using viewpoints/use
cases/scenarios/stakeholder concerns and
then identify crosscutting requirements.

+ Exploit the power and potential of existing
mechanisms

— Scalability problems. Hard to observe
crosscutting in the presence of a large number
of viewpoints, use cases or scenarios.
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ldentifying Aspects (2)

= Solution 2: Brainstorming without the
modelling.
+No effort required for initial structuring
? Very close to eXtreme Programming
- You’ll probably miss something

You could find aspect you might not find
using other techniques

http://softeng.polito irg
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ldentifying Aspects (3)

= Solution 3: Look at global properties,
non-functional requirements and
constraints as they are potential
aspects
+ Easier to identify
- may not be global
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Modeling Aspects

» Extension of existing modelling
mechanisms e.g. OO, FSM, Concern-
based
+ Ride the power of existing techniques

+ Ease of integration with existing
techniques, tools, etc.

+ Ease of learning

- Inherit the shortcomings of existing
techniques

http://softeng.polito irg
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AO Modeling

= There are a lot of proposals (2 categories):

1.1. |. Groer, S. Schulze
1.2. M. Basch, A. Sanchez
1.3. M.E. Fayad, A. Ranganath

2.1. J. Whittle, J. Araujo, D. Kim
2.2. M. Saeki, H. kaiya
2.3. G. Georg, R. France, |. Ray

http://softeng.polito irg

Paolo Falcarin



AOM: UML extensions

= UML is extensible with profiles made
up of:
+ Stereotypes: new elements extending
UML elements
+ Tagged Values: name-value properties

¢ Constrains: defined in in OCL

= They are compliant with the current
UML standard
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AOM: M. Basch, A.Sanchez
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AOM: M. Basch, A.Sanchez
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AOM: A new UML Meta-model

» UML meta-model defines rules and
constraints on all UML diagrams
elements

= These approaches aim modifying UML
standard
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Re-engineering: Aspect Mining

Tool to find aspects in your code. Some form of code
mining and extract patterns of crosscutting.

+ Tool support
— Effort to develop a tool: accuracy ?

is a graphical tool that uses the map
metaphor to assist finding, exploring, and
manipulating crosscutting concerns in software.

is a tool for identification
and exploring latent concerns in software systems.

are a manipulable representation of
concerns that can be extracted from an existing code
base.

¥ softeng.polito itg
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Other initiatives

(AO Regs. Eng.): David Schaefer, Joao Araujo, Isabel Brito,
Awais Rashid, Claudia Mesquita

(Foundations Of AO Languages): Semantics, specification of
AOP languages. nattp://www.cs.iastate.edu/~leavens/FOAL/index.shtm/

: Concern Manipulation Environment, IBM
. http://www.cs.ubc.ca/labs/spl/projects/feat
. Awais Rashid, Univ. Lancaster (UK)
(Gudrup Singh, Masaaki Mizuno) - Kansas Univ.
http://syncgen.projects.cis.ksu.edu/

(Hannemann, Kiczales)
http://www.cs.ubc.ca/~jan/papers/oopsla2002/oopsla2002.html

: Reusable aspect library. https://atrack.dev.java.net/

ofteng.polito itg
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Conclusions
= AOP advantages

+ enables flexible software development
¢ improve quality with consistent policies
¢+ manage complexity and variability

+ design decisions mapped to code

= Open issues
+ Reuse and design for large aspect libraries
+ AO Modeling
¢+ AOSD in sw process and requirements
¢ Aspect Verification
¢+ Dynamic AOP
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