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About SolNet Solutions

Privately owned, ‘Vendor Independent’ Solutions
Integrator.

Established in 2003.
A team of 140 across Wellington & Auckland.
Key Principles
Vendor independent, product selective.
Solutions based on Open Standards.
Independent, creative, flexible.
Talented, enthusiastic and experienced people.
Pragmatic - Consult, Architect, Deliver and Support.

Integration and/or support partner for a number of
industry leading technology providers.



About TIF

The project presented here was supported through the
TIF Program.

TIF - Technology for Industry Fellowships.

TIF is a FRST* program to enable student to complete
R&D projects in companies.

TIF provides scholarships for Honors, MSc and PhD
students.

Students spend > 50% with company.

Research question: Is AOP ready to be used in
industry?

Academic partner: Massey University.
* http://www.frst.govt.nz



Background: Complexity

Complexity of software is a major problem.

Typical scenario: companies have successful initial product
and grow quickly => more and more features are added,
software becomes quickly very complex.

Contributing factors: heterogeneous environments,
distribution, interfacing with other systems.

Impacts of complex software: poor maintainability, scalability,
fault tolerance, ...

Metrics can be used to quantify complexity.

Complexity is one of the culprits of the software crisis:

Only 34% of all projects succeed*
* The Standish Group. CHAQOS report 2003,
http://www.standishgroup.com/press/article.php?id=2



Tackling Complexity

Modularization techniques (distribution, container
provided functionality, standard interfaces and
services, OSGI & co, ...).

Formal specification and roundtrip engineering
(assuming that models are more abstract and therefore
less complex).

Program analysis, visualization.
Automated refactoring.
Separating aspects.



AOP — Brief History

Aspect-oriented programming (AOP) invented mid-
90’s.

15t AOP implementation produced 1997 at Xerox-Parc
(Aspectd).

First external users of AspectJ 1998.

Aspectd transferred to Eclipse 2003.

Other popular AOP implementations include
JBossAOP, Aspectwerkz (BEA), and Spring-AOP.

AOP != Java — C++, Python, .NET, PHP, ...

Ideas behind AOP over a decade old, implementations
up to 8 years old — reasonably mature now.



How does AOP work?

L




AOP Concepts

Join Point

Well defined point in the execution of a program (e.g. Method/Constructor
call or execution).

Places where we potentially could add extra behaviour/apply crosscutting
concerns.

Point Cut

Picks out join points.

E.g. Select all join points that are calls to the method Foo.bar().
Advice

Code to execute at a join point selected by a pointcut.

Depending on AOP implementation have options of applying advice
before, after, or instead of a join point (around).

Aspect
The unit of modularity in AOP (c.f. Class in OO).
Contains pointcuts and advice.

Crosscutting concern

A concern which cannot be modularised into a class or method, but is
spread across classes or methods. Can be modularised with Aspects.



Application Scenario

J2EE Application — Struts Web App backed by EJBs.

One of a series of applications communicating via
external EJB interfaces, database pushes/pulls, and
batch file processes.

Target application — approx 115KLOC.
Service Layer — Session Beans (Session Facade).
Domain Layer — Entity Beans.

CSA — Common reusable components for common
tasks such as transaction handling, auditing, exception
handling, and security.

Limited investigation to the Service Layer (approx 5-
10KLOC)



Application Scenario



Problem Description — Service Method

Example

Il general service method structure
public void doService() {
try {
/I start service wrapping
begin();
/I perform business logic
}
catch(BusinessException e) {
/I transaction rollback

getSessionContext().setRollbackOnly();
throw e;

}

/I exception handling

catch(FinderException e) {

throw new
ReportableFinderException(e);

}

catch(...){}

finally {
/I end service wrapping
end();

/I example service method
public void recalculateEnrolmentFees(OID oid) throws

LearnerException, OptimisticConcurrencyException {
try {
begin();
/I Start of business logic
Enrolment enrolment= EjbUtil.getEnrolmentHome()
findByPrimaryKey(oid);
enrolment.recalculateFees();
// End of business logic

catch (FinderException e) {
getSessionContext().setRollbackOnly();

throw new ReportableFinderException(oid,
EnrolmentServiceBean.class, e) ;

}

catch (LearnerException e) {
getSessionContext().setRollbackOnly();
throw e ;

catch (OptimisticConcurrencyException le) {
getSessionContext().setRollbackOnly();

throw le;
}
finally {
end();

}



Problem Description (ctd)

Redundant Code e.g. unnecessary rolling back of
transactions that will be automatically performed by the
container.

Maintainability — lots of places to make changes.

Inconsistency — different approaches to achieve same
goal e.qg. rollback transaction explicitly or by container?

Errors introduced and spread through copy and pasting
code (since most methods very similar).

Code difficult to understand — business logic hidden by
crosscutting concerns.



Solution

Rewrite Service Layer using aspects to provide
auxiliary concerns.

Aspectd chosen - maturity, scalability, industry support,
tools, documentation, expressiveness of point cut
language.

Three concerns identified — Transaction handling,
Exception handling, and Service wrapping (calls to
begin()/end().
Aspects are applied to all “Service Methods”. At a high
level these are:

public non-static methods

Located in a subclass of ServiceBaseBean

In the application package



Solution (ctd)

public static pointcut serviceBeans() : within(nz.co .solnet.app..) &&
within(ServiceBaseBean+);
public static pointcut serviceBeanMethods() : servic eBeans() &&

execution(public !static * *(..));

public void recalculateEnrolmentFees(OID oid) throws LearnerException,
OptimisticConcurrencyException {

// Only contains business logic!

Enrolment enrolment =
EjbUtil.getEnrolmentHome().findByPrimaryKey(oid);

enrolment.recalculateFees();



Solution (ctd) — Simplified Exception
Handling Aspect

public abstract aspect ExceptionHandler {

/I methods to apply handling to
public abstract pointcut serviceBeanMethods();

Il soften exceptions that the aspect handles
declare soft: CreateException: serviceBeanMethods()
declare soft: FinderException: serviceBeanMethods()

/I Wrap the exception in the SolNet incident reporti ng equivalent
after() throwing (CreateException e) : serviceBeanMe thods() {
throw new ReportableCreateException(e) ;
}
/Il Wrap the exception in the SolNet incident reporti ng equivalent
after(OID oid) throwing (FinderException e€) : service BeanMethods() &&
args(oid) {
throw new ReportableFinderException(oid,
thisJoinPointStaticPart.getSignature().getDeclaring Type(), e);
}



Validation - Metrics

Metrics used:
Cyclomatic Complexity.
Halstead Effort.
LOC/NOS.

Those metrics have been chosen for the following reasons:
Availability of tools.

Used and understood in industry.

Have been used by other aspect researchers (comparability of
results).

Assumption: Aspects are reusable components that can be
used essentially for “free” — this enables us to evaluate
metrics on the base (OO) program free of aspects.



Results

Cyclomatic Complexity reduced 35%.
Halstead Effort reduced 41%.
LOC/NOS reduced 44% (38% with aspect code).

Increased consistency — Same approach used to apply
auxiliary concerns to ALL service methods.

Code easier to understand? — certainly business logic
easier to identify and understand. Require some
understanding of aspects to get full picture.

Increased maintainability — can change implementation
of auxiliary concern in one place.



Final Remarks

AOP established technology at SolNet Solutions and
used in new projects if applicable.

Problem: difficult to use latest technology in production
systems (e.g. AppServer compatibility issues).

At the time of the project, many tools where not
available (e.g. Spring), and now PLs have more
support for AOP built in (Annotations to facilitate
pointcuts).

Refactoring was peformed in a layer of code known to
have potential aspects to enable project completion
with given resources. Savings not achievable
throughout the code base.
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