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Database implementation on legacy code

 Persistence

 Synchronization

 Failure Management

 Refresh from database

Introduction



Case Study: Car Rental System

 Case: Existing “Car 

Rental System” 

coded in Java

 Multi-user design 

without persistency 

concern



Car Rental System

 Users perform rents, 

reservations and 

returns

 Information of 

branches, cars, 

customers etc. can 

be modified.

 Different user profiles 

with different 

priviliges



Class Diagram



Entity Relationship Design

 Relational database 

assumption.

 ER model capable 

of storing all states 

and application 

data.



Requirement Analysis



Crosscutting Concerns

 Persistence

 Initialization

 Add

 Update

 Delete

 Synchronization

 Faul management

 Refresh



Persistence – Initialization

 Retrieves the persistent data & instantiates 

required objects

 Modularization of instantiation of every 

object

 Order of instantiation to minimize revisiting

 Care need to be taken not to trigger other 

aspects trapping store and update 

operations



Persistence – Initialization



Persistence – Add operations
• Objects held in the arrays

• Access add methods of the arrays

• Change in the legacy code

• Requires code scattering

• Lowers modularity



Add operations Aspect Code



Persistence – Update operations

• For atomic operations such as updates

• Some of the set operations

• Not very easy to find pointcuts



Update Operations Aspect Code



Persistence – Delete operations

 Case specific concerns:

• Application data is a local copy of persistent 
data

• Every object is stored in main memory for once

• Only rents and reservations are removed

 Not always the case: 

• Non-fuzzy deletions requires deletions to be 
specifically declared

• Shared persistent data should not be removed



Synchronization

 Takes each modify operation as a pointcut

 For checking when modifying finishes it 

listens GUI operations 



Synronization Aspect Code



Failure Management

Need control after button clicks

Need access to database connection object

 Produces scattering codes

 Lowers the modularity



Failure Management Aspect Code



Refresh from Database

Update objects regularly

Code change in each get method

Requires scattering code

Decreases the modularity



Refresh from Database Aspect Code



Program Demonstration



JBoss AOP vs. AspectJ

 Language mechanisms 

 Development Environments

 Ready to use aspects

 Hot Deployment of the Aspects



Dynamic AOP

 What is it ?

• Dynamically inserting and deleting aspects 

from system.

 How could we used that in our system ?

• For debugging.

• For disabling an aspect on the runtime.

 AspectJ is planning to support it.



Discussion

 Hard to analysis the code without tools

 Some of the aspects lowers performance

Refresh of the objects

 Some of the aspects are not reusable

Update operation of persistence



Conclusion

 Which aspects are focused

• Persistence

• Synchronization

• Failure Management

• Refresh the objects from database



Conclusion (cont.)

 Existing Car Rental System

• Works on files

• Only a single user can work on the 

program

 New Car Rental System

• Working on MySQL database system.

• Allows multi-user usage.



Conclusion (cont.)

 Why was AOSD necessary ?

• No need to change the legacy code

• New concerns added and the system is still 

modular and maintainable



Conclusion (cont.)

 Future Work

• Transactions

• SQL query builder

• More reusable aspects


