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This report focuses on presenting and analyzing the means of 
Aspect-oriented Programming (AOP). To begin this analysis, AOP 
is defined, along with several other terms that may be unknown to 
those that are new to AOP. Following the formal definitions, the 
advantages and disadvantages of AOP are presented. 

AOP is then compared in depth to one of the more common 
software design methods, Object-Oriented Programming (OOP). 
This comparison between OOP and AOP leads to the discussion of 
cross-cutting concerns, and how AOP solves the problems they 
create.  

Following the discussion of cross cutting concerns, a tutorial on 
how to develop Aspect-oriented software using AspectJ is presented. 

 

I. WHAT IS ASPECT-ORIENTED PROGRAMMING  
Anyone who has been a programmer for any significant 

amount of time has eventually asked themselves a question: is 
there a better way to do this? Sometimes, this question is asked 
when the programmer finds that his or her code has many 
repetitive lines. Occasionally, these lines do not contribute to 
the main goal of the method or function they are in. Rather, 
these lines are usually there for error checking or measurement 
purposes. In this case, the scattered lines are referred to as 
‘concerns’.  

Unfortunately, these concerns cannot always be separated 
into a module of their own using the current software 
development structure. These concerns are defined as ‘cross-
cutting’ because they “cut across the dominant decomposition 
of the software” into modules [1]. Aspect-oriented 
Programming (AOP) solves this problem by providing a way 
to separate cross cutting concerns into modules called aspects.  

Aspects are the building blocks of Aspect-oriented 
programming. An aspect is directed toward implementing a 
goal, feature or concept [2]. Aspects can be identified by 
repeated code scattered throughout distinct classes or methods 
[3]. Frequently, this code does not contribute to the actual logic 
of the method in which it resides. Rather, this code is used for 
metrics, logging, or exception handling. As in exception 
handling, this scattered code usually consists of before and 
after sections. In between these sections are lines of function 
logic code. Due to the separation, it is impossible to place these 
before and after sections into a single function without using 
many global variables. In addition, these scattered sections 

cannot be represented as a single object in OOP. Therefore, the 
only way to make these lines of code modular is to separate 
them into an aspect. 

Making aspects out of scattered code has several 
advantages. It presents a concept “that will save you from 
copying and pasting the same lines of (boilerplate) code over 
and over again” [3]. This copying and pasting can induce many 
errors into the system because the programmer can easily make 
mistakes when tediously copying code.  Removing this 
copying of code using aspects alleviates the risk of errors made 
during copying. As well, if there was an error in the original 
code, copying would duplicate the error and scatter it all over 
the source code. When it is time to debug the code, the 
programmer must fix the same bug in multiple spots. Not only 
is this annoying, but there is also the increased risk that a bug 
swill be missed and end up in the release build. However, if 
this code is modularized into an aspect, the bug would only 
have to be fixed in a single spot. This increases the speed and 
effectiveness of debugging. Not only does AOP promote ease 
of debugging and error prevention, it also advocates 
understandability. It does this by increasing the brevity of the 
code, making it much easier to navigate and understand. By 
increasing understandability, development will run faster and 
smoother.  

While AOP has many advantages, there are several issues 
associated with using it. Like many software organization 
tools, it adds extra overhead during runtime. This overhead 
comes from switching between the function code and the 
before and after sections of the aspect code. The amount of 
overhead may be negligible, but if the aspect is being used in a 
high demanding program such as a video game, the overhead 
computation time of the aspect may be enough to slow down 
the game engine. In addition to the runtime disadvantage, there 
are a few development issues to consider. First, AOP requires 
that the developer download extra plug-ins into their programs. 
This can cause setbacks due to compatibility issues, which is 
frustrating for any developer. Second, AOP is not a well-
known software development tool. This can cause confusion 
with developers who are unfamiliar with AOP, possibly 
causing setbacks.  

 In summary, AOP is used to modularize scattered 
code that cannot be represented as an object by OOP. Making a 
module out of scattered code aids in debugging and 
understandability, and therefore promotes ease of development. 
However, AOP adds a bit of overhead during runtime and may 
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be confusing to developers as it is not a mainstream tool. But, 
AOP’s advantages can far outweigh the disadvantages in larger 
projects with many lines of repeated, scattered code. 

II. COMPARISON OF ASPECT-ORIENTED PROGRAMMING TO 
OBJECT-ORIENTED PROGRAMMING 

Objects can be imagined as modular and static, while 
generally following a rigid hierarchy that cannot be broken. In 
many situations, there is cross-cutting code present, which 
spans the objects hierarchy and has no functional relevance to 
the code it spans. 

See Example 1 for a logger implemented in Java and its use 
in a class. In both the ‘addOne’ and ‘subtractOne’ methods, 
there are two Log calls that do not affect the function of the 
calling method. For longer and more complex code, this 
logging functionality can become unwieldy and difficult to 
keep consistent. This type of cross-cutting concern can be 
implemented as an aspect, allowing the logging to be 
abstracted out of the class functions. 

See Example 2 for the Aspect-oriented implementation of 
this logger. Now the ‘MyClass’ methods only have specific 
and relevant functionality, handling only one function. All 
logging has been abstracted to the ‘Log’ aspect. For further 
information on how AspectJ is implemented, see Section V. 

public class Log { 
 

public static void new(String message) { 
System.out.println(message); 

} 
} 
 
public class MyClass { 
 

int number = 0; 
 
public void addOne () { 
 

Log.new(“Beginning of addOne”); 
number = number + 1; 
Log.new(“End of addOne”); 

} 
 
public void subtractOne () { 
 

Log.new(“Beginning of subtractOne”); 
number = number - 1; 
Log.new(“End of subtractOne”); 

} 
} 

Ex 1: A logger implemented in Java 

 
public aspect Log { 
 

pointcut log() : execution(void add*(*)) && 
execution(void subtract*(*)); 

 
before () : log() { 
 

System.out.println(“Beginning of “ + 
thisJoin 
point.getTarget().getClass().getName()); 

} 
 
after () : log() { 
 

System.out.println(“End of ” + thisJoin 
point.getTarget().getClass().getName()); 

} 
} 
 
public class MyClass { 
 

int number = 0; 
 
public void addOne () { 
 

number = number + 1; 
} 
 
public void subtractOne () { 
 

number = number - 1; 
} 

} 

Ex 2: A logger implemented in Java using AspectJ. 

As stated by Matthew Deiters of ThoughtWorks, “Aspect-
oriented programming allows us the ability to apply aspects 
that alter behavior to classes or objects independent of any 
inheritance hierarchy” [4]. Both examples provide the same 
functionality with separate implementations; however, the 
aspect provides a cleaner and more maintainable version. 

 Though aspects have their advantages, they cannot fully 
replace object-oriented programming as evident in the 
examples. Aspects require there to be classes and objects 
present that can be used as execution points (pointcuts) for 
cross-cutting code. In this sense, aspect-oriented programming 
complements or extends object-oriented programming. 

 

 

III. WHY IS AOP NOT MAINSTREAM? 
Aspect-oriented programming has not gained a significant 

adoption rate over its lifetime. Understanding both object-
oriented static structure and the aspect-oriented dynamic flow 
can be a steep learning curve, where the possible benefits of 
using aspects has not been sufficiently demonstrated to justify 
the cost of adoption. A significantly low amount of 
development environment support also hinders this paradigm’s 
rise to mainstream programming. 
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 While quite powerful when implemented effectively, 
simple logical errors or bugs can cause catastrophic failures 
across an entire system. Due to the abstract nature of an aspect, 
debugging can be difficult, as the source of an aspect error may 
be hard to locate. In larger teams of developers, knowledge of 
how the aspects’ implementation affects the system may not be 
universal. Since an aspect’s code is implemented completely 
separate from the classes and methods it affects, its behavior 
may not be apparent to a novice developer working elsewhere 
in the code. Confusion and further errors and bugs can result 
from this disparity in understanding. 

All of the above reasoning can be mitigated through proper 
training in, and implementation of, an aspect-oriented 
programming paradigm. Wider adoption is inevitable over the 
course of time; however, due to the technical constraints and 
high learning curve, it could be quite some time before it 
becomes a mainstream method of development. 

IV. UNDER THE HOOD OF AOP 
The inner workings of AOP will now be discussed. This 

includes several terms which will be used later on in the 
tutorial. 

A. Pointcuts & Join points 
The workmanship of AOP begins with join points. The 

purpose of a join point is to specify what should be done at 
certain point of code.  

Pointcuts are a collection of join points [5]. While join 
points tend to be more theoretical, pointcuts are written in the 
form of code in aspect-oriented programming. Pointcuts & 
join points do very little on their own; instead, they are used 
by advices, which will be discussed later. 

It is in this way that a pointcut is similar to an event trigger. 
Both of these mechanisms indicate to other objects in the 
system that a certain event has occurred, though the 
mechanisms involve have little to no code themselves. An 
event trigger is used to indicate to event handlers that a certain 
button has been pressed, allowing those handlers to execute 
instructions of code specified by the user.  Similarly when a 
joinpoint is reached, this signals that an advice needs to do 
something at that point in time. 

The joinpoints in code that a pointcut collect depends on a 
logical expression created by the user. On a basic level, this 
expression may simply be defined to occur when a function 
named ‘function 1’ is called. However, Boolean logic can be 
used to describe more particular cases. An example of this 
would be when ‘function 1’ OR ‘function 2’ is called. This 
means that the pointcut will be triggered whenever either of 
these functions are called. The same concept goes for any 
other Boolean logic expression of functions, using ‘NOT’, 
‘AND’, ‘OR’, ‘XOR’, and so on. 

 

Pointcuts may also use wildcards to specify a collection of 
functions to incorporate into the function logic. For instance, a 
wild card may be used to specify any function whose name 

starts with the word ‘function’. This means that the functions 
‘functionA’ and ‘functionB’ would both be included in the 
pointcut, along with any other function that starts with the 
word ‘function’. Wildcards can also be used to group together 
functions with the same name but different parameters given. 
In other words, it can group overloaded functions together. 
This means that the functions ‘foo()’ and ‘foo(int a)’ could be 
grouped together by this wildcard, along with any function 
that overloads the function name ‘foo’.  

Wildcards are a powerful feature that is available in some 
AOP languages, though it can be potentially dangerous. For 
instance, a pointcut could be written by a developer to 
incorporate all functions with the name of ‘foo’. Meanwhile, a 
second developer writes an overloaded function of ‘foo’, not 
realizing that the pointcut written by the first developer will be 
triggered by his or her function. Though unlikely, this 
situation could potentially cause catastrophic results. 

B. Advices 
If pointcuts & join points act like event triggers, then 

advices are like event handlers. As such, this is where code is 
actually executed, and occurs based on the triggering of the 
pointcut specified. 

However, before the actual implementation of code, the 
time in which the code is executed must be specified by the 
advice. The primary types of advices are as follows: 

1. Before 
2. After 
3. After Exception 
4. After Finally 

 
These terms indicate when the code is triggered with 

respect to the function logic expressed in the pointcut. For 
example, if a ‘Before’ advice occurs when function 1 is called, 
that means that the system temporarily halts right when 
function 1 is about to begin. The code is then executed as 
specified by the user. After all the aspect code is done, the 
system calls function 1, and then resumes its execution as 
usual. 

An ‘After’ advice occurs after the function is called. This 
means that the code is executed sometime around when the 
specified function returns a value (if any value is returned at 
all). 

An ‘After Exception’ advice happens whenever an 
exception is thrown in the function, if any. In this case, the 
system will temporarily pause when the exception is thrown, 
execute any code specified by the advice, and continue on as 
per usual. An ‘After Finally’ advice occurs in the same 
manner with a ‘finally’ block of code. 

There are a few other types of execution times that exist, 
depending on what library is being used. Regardless of the 
exact implementation of the language, the time in which an 
advice is triggered is typically specified in order to allow 
different combinations of join points, thus giving designers a 
plethora of potential functionality with AOP. 
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Fig. 1. Eclipse Juno IDE with MarketPlace open. 

Advices must be bound to a single pointcut. This is 
typically done by using a variable name for each pointcut. 
After the pointcut and the execution time is specified, the 
execution code can be written. This code can be written in a 
similar manner to class functions, including static variables, 
local variables, and so on. 

Another important aspect of advices is intercepting 
variables passed in the calling of a function. Depending on the 
AOP language used, variables given in the function call can be 
used and analyzed by the AOP advice. This is very handy for 
writing AOP code. However, it can also be potentially 
dangerous as well, since variables can be manipulated before 
being passed to the called function. For example, a function 
may do some error checking on an object that is about to be 
passed into another function. Between the error checking and 
the function call, the variable could be manipulated by the 
AOP code using function calls, potentially voiding the error 
checking just done by the calling function.   

V. ASPECTJ 

A. What is AspectJ 
AspectJ is an Aspect-oriented Language interpreter and 

compiler [6]. AspectJ was created by Palo Alto Research 
Center (PARC) and maintained by Eclipse Foundation [7]. The 
syntax is very similar to Java, and aspect syntax can be 
interpreted as an add-on to the existing Java language. AspectJ 
symbolizes that Aspect-oriented is not different from Object-
Oriented, but merely an extension. AspectJ is available on 
Eclipse Foundation both as a standalone and an add-on. In this 
tutorial, AspectJ is presented as an add-on to the Eclipse IDE. 

B. Prerequisites 
AspectJ works very similar to Java; thus, it should be cross-

platform compatible.  However, different setups might have 

different procedures for AspectJ installation. In this tutorial, 
there is a focus on the easiest possible installation that should 
work on all platforms. Here is the prerequisite software for 
this tutorial: 
 

• Windows 7 OS 
• Eclipse Juno IDE (Eclipse 4) 
• Java Runtime Environment (JRE 6) 
• Java Development Kit (JDK 1.6) 

 
Using other versions of Eclipse or other operating systems 

supported by Eclipse is fine in most cases. However, certain 
steps in this installation process may differ slightly. 

C. Installation 
The installation of the Eclipse IDE (Juno) will not be 

covered in this tutorial. It is assumed that the audience is 
familiar with the Eclipse IDE (any version). Below is a step-
by-step tutorial on how to download AspectJ through Eclipse 
Marketplace. 

1) Open Eclipse IDE. 
2) Select Help on the top menu bar (This is labeled red on 

Figure 1) 
3) Under Help, select ‘Eclipse Marketplace’ 
4) A new window should appear (This new window is 

labeled as Eclipse Marketplace on Figure 1). 
5) In the text box labeled Find, enter ‘AspectJ’. 
6) Many different versions of AspectJ should appear at the 

bottom of the screen. Select the version that matches your IDE. 
7) Select Install; a setup wizard should appear and guide 

you through the rest of the process. 
8) Restart Eclipse--you are now ready to join in on all the 

fun that is Aspect-oriented programming. 
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Figure 1 shows the Eclipse Juno IDE with MarketPlace 
open. The help menu mentioned in the step-by-step tutorial is 
highlighted in red. The centered window is the Eclipse 
MarketPlace; AspectJ has already been entered into the ‘find’ 
text box, and the results are showing at the bottom. At this 
point, the user should select the AspectJ version that is 
compatible with their current Eclipse IDE. This tutorial is 
based on Eclipse Juno, so the first option should be selected 
and installed. Follow the installation wizard that pops up, and 
restart Eclipse after the installation is complete. 

D. Closing Notes Regarding Installation 
It is possible to download AspectJ as a stand-alone unit or 

plug-in from AspectJ’s web site. This site is operated and 
maintained by Eclipse. However, this method is not 
recommended, due to the added complexity of installation. 

VI. HOTWHEELS ASPECTJ EXAMPLE 
This tutorial will be focusing on general AspectJ syntax and 

correct usage of Aspect-oriented concepts.  This tutorial should 
give the reader a sense of when and how AspectJ can be used.  
For this reason, an AspectJ project called HotWheels will be 
discussed throughout this tutorial [8]. 

A. Design Specification 
HotWheels is a toy car that is on a 2-dimensional board. 

There will be a maximum of three HotWheels at a given time. 
These HotWheels must be able to move on a 2-dimensional 
board. These are the moving functions that must be supported: 
move by x, move to x, move by y, move to y, move by (x,y) 
and move to (x,y). All moves must be printed to screen right 
away, and there must exist a log that keeps track of all moves. 

B. Using HotWheels 
There will be 3 HotWheels objects with the starting 

position of (0, 0). These are the moves that will be executed: 

1) HotWheels1 move to (3, 3) to location (3, 3). 
2) HotWheels2 move by (4, 4) to location (4, 4). 
3) HotWheels1 move to x = 1 to location (1, 3). 
4) HotWheels2 move by x = 1 to location (5, 4). 
5) HotWheels3 move to y = 5  to location (0, 5). 
6) HotWheels3 move by y = 6 to location (0, 11). 
7) Print log. 

 
See Appendix I for the expected output for this set of actions. 

C. Creating Aspects 
“An aspect is another term for a cross-cutting concern. In 

aspect orientation, the aspects provide a mechanism by which a 
cross-cutting concern can be specified in a modular way.” [9]  
Aspects help to create better modularity and greater reusability.  
Here are the steps to create your first Aspect: 

1) Open Eclipse IDE. 
2) Click on File--this is located at the top left of Eclipse. 

3) Under File -> New -> AspectJ Project. 
4) Create Project Name. Your project should now show up 

on the left where all packages exist. 
5) Expand your project, and under src folder -> right 

click -> new aspect. 
6) Name your aspect, and then create. For better 

modularity and organization, it is recommended that aspects 
be created in a separate package within the folder ‘src’ 

 
*Note: The non-AOP program code will coexist within the 

src folder of this project.* 

 Eclipse will automatically create the syntax necessary 
for an aspect. However, this is an example of aspect syntax, in 
case an aspect is to be created outside of Eclipse. 

public aspect ExampleAspect{ 
 
} 

 

Similar to OOP classes, an aspect may have its own data 
members and data fields.  Here is an example. 

public aspect ExampleAspect{ 

private int myData; 

public int getmyData() {return myData;} 

} 

D. HotWheels Example 
Create an AspectJ project as described above. Under the src 

folder, create an aspect called ‘Carlog.aj’. For increased 
modularity, Carlog.aj will be in a package created within src 
folder. Another package called ‘Objects’ will be created within 
the src folder as well.  The Objects package will hold the Java 
(Object-Oriented) code. For this example, HotWheels.java and 
UsingHotWheels.java will be held within Objects. Figure 2 
shows HotWheels the aspect project, and also the packages 
within the src folder. 

E. Selecting Join Points 
Joint points are more theoretical points in existing OO code 

than tangible written code within an aspect module. Joint 
points do not have any syntax—they are just well-defined 
points within Java code. These are the list of possible join 
points supported in AspectJ: Method calls (Before/After), 
method executions, object instantiations, constructor 
executions, field references, and exception handler executions. 
When designing an aspect project, it is important to choose the 
correct join points, as this is where the aspect module begins to 
execute. To simplify this tutorial, only Before/After join points 
of method calls will be focused on. 
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Fig. 2. HotWheels Aspect Project, CarLog.aj, HotWheels.java and UsingHotWheels.java   

F. HotWheels Example 
Since each HotWheel object needs to output to screen 

every time a move function is called, before join points should 
be collected in every move function. Also, output to the screen 
is desired after each move is completed. So, after join points 
need to be collected after every move function. 

G. Creating Pointcuts 
A pointcut is made of several join points; however, unlike 

join points, pointcuts are tangible code within an aspect. They 
are used to collect join points, and later on, they are connected 
to advices so that some form of executable code is linked to a 
certain defined join point. Here is an example of a pointcut: 

 

pointcut examplePointcut() : call(public int setSomething(int)) 
&& call(public int setSomethingElse(int)); 

The above code will collect all join points related to the 
functions setSomething() and setSomethingElse() where the 
return types are int and the argument values are also int. These 
join points will be represented by the pointcut 
examplePointcut(). It is also possible to use the symbol * to 
represent all types; this will work for function names as well. 
The above code could be simplified into this example. 

 

pointcut examplePointcut() : call(public * set*(..)); 

 

The above code will collect all join points related to any set 
function with any return type and any number of arguments. 
Assuming the class that this pointcut is referring to has no 
other set function besides setSomething() and 
setSomethingElse(), the above two examples will behave 
exactly the same way. It is also possible to use point cuts to 
expose variables, such as calling objects and arguments, to the 
aspect.  Here is an example. 

pointcut examplePointcut(myObject fe, int x) : call(public * 
set*(int)) && target(fe) && args(x); 

 

The above code will collect all join points related to any set 
function with any return type and a single argument of type int. 
However, the object that calls this function must be of type 
myObject. This will expose the calling object and the int 
argument to the aspect. 

H. Creating Advice 
As mentioned earlier, Advices specify what to do at one or 

more pointcuts [10] in terms of ordinary code and functions.  
During the execution of a program, when a join point is 
reached, and this join point has been bound to an advice, that 
piece of advice is executed. After the execution of the advice, 
the program continues on from that point.  Advices need to 
specify if they are executed before or after the join point has 
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been reached. Here is an example of a before and an ‘after’ 
advice: 

 

before() : examplePointcut() 

{ 

 //executable code goes here 

} 

after() returning: examplePointcut() 

{ 

 //executable code goes here 

} 

Notice that the point cut is referenced by name—this 
specifies which join points are affected by these advices. Also, 
if variables need to be exposed, this will affect the advice 
syntax.  Here is an example of an advice that exposes the 
object and argument: 

before(myObject fe, int x) : examplePointcut(fe, x) 

{ 

 //executable code goes here 

} 

With this added code, it is now possible for this advice to 
access the calling object and the given int argument. 

I. Concluding HotWheels Example 
Pointcuts must be bound to advices without repeating 

unnecessary code. Since outputting to the screen is desired, the 
location of the HotWheel is displayed every time a move 
function is completed. ‘*’ can be used wherever possible; thus, 
one pointcut could be used to represent all move join points. 
However, since tracking more specific movements of 
HotWheel objects is desired, more pointcuts that only collect 
certain join points are needed. This way, it is possible to 
specify what kind of movement is being executed when 
printing to the screen. Advices need to be written such that 
executable code exists when join points are reached.  Finally, a 
static string called Log in Carlog.aj is included so that the main 
program may print out a complete description of HotWheels’ 
movements. Please refer to Appendix II for the code of 
CarLog.aj, HotWheels.java and UsingHotWheels.java. 
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VIII. APPENDIX I – EXPECTED OUTPUT 
 
Moving HotWheel#1 to x = 3 and y = 3. 
HotWheel#1 has moved to (3, 3). 
Moving HotWheel#2 by x = 4 and y = 4. 
HotWheel#2 has moved to (4, 4). 
Moving HotWheel#1 To 1 in x direction. 
HotWheel#1 has moved to (1, 3). 
Moving HotWheel#2 By 1 in x direction. 
HotWheel#2 has moved to (5, 4). 
Moving HotWheel#3 To 5 in Y direction. 
HotWheel#3 has moved to (0, 5). 
Moving HotWheel#3 By 6 in Y direction. 
HotWheel#3 has moved to (0, 11). 
Moving HotWheel#1 to x = 3 and y = 3. 
HotWheel#1 has moved to (3, 3). 
Moving HotWheel#2 by x = 4 and y = 4. 
HotWheel#2 has moved to (4, 4). 
Moving HotWheel#1 To 1 in x direction. 
HotWheel#1 has moved to (1, 3). 
Moving HotWheel#2 By 1 in x direction. 
HotWheel#2 has moved to (5, 4). 
Moving HotWheel#3 To 5 in Y direction. 
HotWheel#3 has moved to (0, 5). 
Moving HotWheel#3 By 6 in Y direction. 
HotWheel#3 has moved to (0, 11) 
 

IX. APPENDIX II – HOTWHEELS SOURCE CODE 
HotWheels.java 
 
 
package Objects; 
 
 
public class HotWheels { 
 private int LocationX, LocationY; 
 private String ID; 
 private static int count = 0; 
  
 public HotWheels() 
 { 
  LocationX = 0; 
  LocationY = 0; 
  count ++; 
  ID = "HotWheel#" + count; 
 } 
  
 public String getID() 
 { 
  return ID; 
 } 
  
 public int getX() 
 { 
  return LocationX; 
 } 

  
 public int getY() 
 { 
  return LocationY; 
 } 
  
 public void moveByX(int inX) 
 { 
  this.LocationX += inX; 
 } 
  
 public void moveByXY(int inX, int inY) 
 { 
  this.LocationX += inX; 
  this.LocationY += inY; 
 } 
  
 public void moveByY(int inY) 
 { 
  this.LocationY += inY; 
 } 
  
 public void moveToX(int inX) 
 { 
  this.LocationX = inX; 
 } 
  
 public void moveToXY(int inX, int inY) 
 { 
  this.LocationX = inX; 
  this.LocationY = inY; 
 } 
  
 public void moveToY(int inY) 
 { 
  this.LocationY = inY; 
 } 
} 
 
 
CarLog.aj 
 
 
package Aspect; 
import Objects.HotWheels; 
public aspect CarLog { 
 public static String log = new String(); 
  
 pointcut moveByDouble(HotWheels car, int x, int y) 
: call(public void moveBy*(int, int)) && target (car) && 
args(x, y); 
  
pointcut moveToDouble(HotWheels car, int x, int y) : 
call(public void moveTo*(int, int)) && target (car) && 
args(x, y); 
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pointcut moveBySingleX(HotWheels car, int value) : 
call(public void moveByX(int)) && target (car) && 
args(value); 
  
pointcut moveToSingleX(HotWheels car, int value) : 
call(public void moveToX(int)) && target (car) && 
args(value); 
  
pointcut moveBySingleY(HotWheels car, int value) : 
call(public void moveByY(int)) && target (car) && 
args(value); 
  
pointcut moveToSingleY(HotWheels car, int value) : 
call(public void moveToY(int)) && target (car) && 
args(value); 
  
pointcut allMoves(HotWheels car) : call(public void 
move*(..)) && target (car); 
  
 before(HotWheels car, int x, int y) : 
moveByDouble(car, x, y) 
 { 
  //print out 
  //update log 
 } 
  
 before(HotWheels car, int x, int y) : 
moveToDouble(car, x, y) 
 { 
  //print out 
  //update log 
 } 
  
 before(HotWheels car, int value) : 
moveBySingleX(car, value) 
 { 
  //print out 
  //update log 
 } 
  
 before(HotWheels car, int value) : 
moveToSingleX(car, value) 
 { 
  //print out 
  //update log 

 } 
  
 before(HotWheels car, int value) : 
moveBySingleY(car, value) 
 { 
  //print out 
  //update log 
 } 
  
 before(HotWheels car, int value) : 
moveToSingleY(car, value) 
 { 
  //print out 
  //update log 
 } 
  
 after(HotWheels car) returning: allMoves(car) 
 { 
  //print out 
  //update log 
 } 
} 
 
 
UsingHotWheels.java 
 
 
package Objects; 
import Aspect.CarLog; 
public class UsingHotWHeels { 
 public static void main(String [] args) 
 { 
  HotWheels Car1, Car2, Car3; 
  Car1 = new HotWheels(); 
  Car2 = new HotWheels(); 
  Car3 = new HotWheels(); 
  Car1.moveToXY(3,3); 
  Car2.moveByXY(4, 4); 
  Car1.moveToX(1); 
  Car2.moveByX(1); 
  Car3.moveToY(5); 
  Car3.moveByY(6); 
System.out.println(CarLog.log); 
 } 
} 

 


