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Aspect-Oriented Programming Meets Dependency Injection

REI IsHIKAWA'T and SHIGERU CHIBAt

This paper proposes programming design using a glue code. If a program is designed with
a glue code, we can change the connection among components in the program without any
changes of their implementations. A glue code is a new kind of aspects which is specialized
for connecting components. This paper also proposes GluonJ, which is a new aspect-oriented
system for glue codes. It provides integrated language constructs for dependency injection
and aspect-oriented programming. GluonJ is more suitable for describing glue codes than

existing systems.
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Fig.1 A class diagram for the book store application
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public class OrderingService {
private MySQLOrderDAO dao;
public OrderingService() {
dao = new MySQLOrderDAO();
}
public void addShippingRateAndOrder (
User user, Book[] books) {
int total = O;
for (int i = 0; i < books.length; i++)
total += books[i].getPrice();
if (total < 1500)
total += getShippingRate(user);
dao.order (user, books, total);
}
}
public class MySQLOrderDAO {
public void order (User user,



Book[] books, int total) { ... }
}
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public class OrderingService {
private User userdata;
private Book[] booksdata;
private int total;
public void addShippingRateAndOrder (
User user, Book[] books) {
total = 0;
for (int i = 0; i < books.length; i++)
total += books[i].getPrice();
if (total < 1500)
total += getShippingRate(user);
userdata = user;

booksdata = books;
}
}
public class MySQLOrderDAO
extends OrderDAQ0 {
public void order (User user,
Book[] books, int total) { ... }
}
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<reference>
MySQLOrderDAO OrderingService.
aspect = new MySQLOrderDAOQ) ;
</reference>
<behavior>
<pointcut>
execution(void OrderingService.
addShippingRateAndOrder(..))
</pointcut>
<after>
MySQLOrderDAO. aspectO0f (this) .order(
userdata,
booksdata, total);
</after>
</behavior>
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public class OrderingService {
private OrderDAO dao;
public OrderingService() {
dao = OrderDAQFactory.factory();
}
public void addShippingRateAndOrder (
User user, Book[] books) {
int total = 0;
for (int i = 0; i < books.length; i++)
total += books[i].getPrice();
if (total < 1500)
total += getShippingRate(user);
dao.order (user, books, total);
}
}
public class OrderDAOFactory {

public OrderDAQ0 factory() {
return new MySQLOrderDA0();
}
}
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4.2 Dependency Injection
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<beans>
<bean name="service"
class="0OrderingService">
<property name="dao">
<ref bean="dao"/>
</property>
</bean>
<bean name="dao"
class="MySQLOrderDAO" />
</beans>
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aspect MySQLOrderDAO {
after(OrderingService s)
execution(void OrderingService.
addShippingRateAndOrder(..))
&& this(s) {
User user = s.userdata;
Book[] books = s.booksdata;
int total = s.total;
// 0000000
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public privireged aspect Glue {
private MySQLOrderDAOD
OrderingService.dao =
new MySQLOrderDAO();

after (OrderingService s)
execution(void OrderingService.
addShippingRateAndOrder(..)) &&
this(s) {

s.dao.order (s.userdata,
s.booksdata, s.total);
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after(OrderingService s)
execution(OrderingService.
new(..)) &% this(s) {
s.dao = new MySQLOrderDAO();
}
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OrderingServoce.dao =
new MySQLOrderDAO();
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