
The aspect needs to specify

• what to do
(advice)

• when to do it
(join points • pointcut)
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Join points 
AspectJ exposes a number of different types of join point 

within a program [3]: 

!" Method call and execution 

!" Constructor call and execution 

!" Read/write access to a field 

!" Initialization of classes and objects 

!" Execution of an exception handler 

 

It is at these points that AspectJ may weave additional code to 

implement cross-cutting concerns. Figure 3 shows various join 

points that will be exposed during the execution of a 

createCustomer method in a CustomerManager class: 

 

 
 

 
Figure 3. Join points in program execution. It is at these points that AspectJ may (subject to the correct pointcuts being used) weave in additional code. 

 
 

 

Aspects, Pointcuts and Advice 
 

Aspects 

The aspect is the central unit of work in AspectJ, in the same 

way that a class is the central unit of work in Java. An aspect 

combines pointcuts, advices and declarations.  In addition to 

those elements, aspects can contain data, methods and nested 

classes, just like regular Java classes [3]. The general form of 

an aspect is: 
 
!"##$%%&'()*+*$,-.!"#$%&./"'$.!$01$/)%.#2"%%&(,&"%3$#1-..
....!*'32$'$/1%.*/1$,+"#$&2*%1-.4.
.
....555"%3$#1.6()7.
8.

 

Here is the definition of the caching aspect from listing 3: 

 
3962*#.!"#$%&.:"#;*/<=%3$#1.4.
....>>."%3$#1.6()7.

8.

Listing 4 – fragment of declaration of the caching aspect. As we can see it 

is very similar to the declaration of a class (taken from listing 3). 

 

Aspects themselves are fairly complex creatures – and may be 

declared abstract (and inherited from) or declared as 

implementing a particular interface – but for the purposes of 

this article the main point is that they are used to encapsulate 

elements of a particular concern (such as caching) in an 

application. But note in particular that, unlike classes, it makes 

no sense to think about instantiating an aspect. The AspectJ 

compiler uses the aspect to weave behaviour into other parts 

of the application. 

 

Pointcuts 
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Pointcuts are used to identify particular join points in the 

program flow for which we want AspectJ to weave in 

additional behaviour (using advice, as we’ll see). Pointcuts 

can be declared inside an aspect, a class, or an interface. As 

with any other Java artifacts, pointcuts can have access 

aspect Logging {

  pointcut move():
    call(void FigureElement.setXY(int,int)) ||
    call(void Point.setX(int))              ||
    call(void Point.setY(int))              ||
    call(void Line.setP1(Point))            ||
    call(void Line.setP2(Point));

  after() returning: move() {
    System.out.println("just moved");
  }
}

A Logging Aspect
pointcut: when to 
call the advice

advice: code called 
at pointcuts

For reference, see www.eclipse.org/
aspectj
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all calls to xerox
functions (all 
types, all args)

Patterns

aspect PublicErrorLogging {
  Log log = new Log();

  pointcut publicMethodCall():
    call (public * com.xerox.*.*(..));

  after() throwing (Error e):
    publicMethodCall() { log.write(e); }
}

• logs all exceptions being thrown from Xerox

Flow

function is active

aspects are singletons

use for profilingaspect SetsInRotateCounting {
  int rotateCount = 0;
  int setCount = 0;

  before(): call(void Line.rotate(double)) {
    rotateCount++;
  }

  before(): call(void Point.set*(int)) 
   && cflow(call(void Line.rotate(double))) {
    setCount++;
  }

• counts all calls to set*() while rotate() is active

Context

object being called
call arguments

aspect Logging {
  pointcut move(Line a_line, Point p):
    call(void Line.setP*(Point))
    && target(a_line)
    && args(p);

  after(Line a_line, Point p)
    returning: move(a_line, p) {
    System.out.println(
      "Line " + a_line + " moved to " + p + ". ");
  }
}
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target() is used to access the object 
whose method is being called; args() 
allows to access the arguments.
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