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Introduction

® Database implementation on legacy code

— Persistence
— Synchronization
— Failure Management

— Refresh from database



Case Study: Car Rental System
e Case: Existing "Car

Rental System”
coded In Java

e Multi-user design
without persistency
concern




"
Car Rental System

e Users perform rents, S commasran
reservations and
returns

e Information of
branches, cars,
customers etc. can
be modified.

e Different user profiles
with different
priviliges
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Entity Relationship Design

e Relational database
assumption.

e ER model capable
of storing all states
and application
data.
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Requirement Analysis
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Crosscutting Concerns

e Persistence
e Initialization

e Add

e Update

e Delete

e Synchronization

e Faul management

e Refresh



Persistence — Initialization

e Retrieves the persistent data & instantiates
required objects

e Modularization of instantiation of every
object

e Order of instantiation to minimize revisiting

e Care need to be taken not to trigger other

aspects trapping store and update
operations



Persistence — Initialization

1 public aspect Initialization{

.

2 pointcut initializing(): execution{public static void CarrentalSystem.maing..));
4 heforef): initializing()

5

e J/Initialize: retrieve persistent data & Instantiate the objects accordingly
71

g

9 Branch initBranch(...){...}

10 Car initcar(.. 0. )

11 Customer initCustamer(...){...}
12

13

14

15 |




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

1 pointeut putMethods( EBranch branch, Chject addedObhiject )

2 calli ¥ *.put( Chiject, Chiject ) 1 &% thiz( bhranch )

3 £& args| Chject, addedChject | &£& 'withinecode| * *.get¥(..)] |
q &£& within( core.* );

5

& after | Branch bhranch, Obhject addedobject 1 : putMethods | branch, addedObhject | |
7 if | addedlbject instanceocf 3alesperson | {

(=]

= h

10 elze if [ addedCbject instanceof Customer |

11

1z h

13 elzse if [ addedObject instanceof Controller 1

14

15 b

e




Persistence — Update operations

- For atomic operations such as updates
- Some of the set operations
- Not very easy to find pointcuts



" J
Update Operations Aspect Code

1  pointcut updateldalesperson| 3tring old3alespersonld

2 ; Salesperson newlalesperson)

3 execution (¥ Branch.updatelalesperson| 3tring , 3alesperson ))
4 L& args(oldlalespersonld, newlalesperson) !

5

6 pointcut set3tartTimeRentOperations | Date changedTime )

7 jexecution (¥ Rent.set3tcartTime (Date) )l |

& execution|(* Reservation.setRent3tartTime (Date]))

=l L& args (changedTime) ;

10  pointcut setEndTimeRentCOperations( Date changedTime )

11 Djexecution (¥ Rent.setEndTime (Date)] |

1z execution (¥ Reservation.setRentEndTime (Date) )] && args(changedTime) ;
13 pointout setEndTimeReservationOperation| Date changedTine )

14 rexecution(* Reservation.setEndTime (Date))

15 L& args (changedTime) ;

16  pointcocut setCar3tatus (Car3tatus newitatus, Car target)

17 rexecution(* Car.set3tatus (Car3tatus)) &&

18 argsinew3tatus) && this(target):;

19  pointcut setCurrentBEent (Rent rent, Car target)
Z0 rexecution(* Car.setCurRent (Fent) ) && argsi(rent) && this(target);
21 pointcut setPaymwentlimount | double amount, FPayment tcarget )
22 rexecution(* Paywent.sethmount (double) )
23 L& args(sgoount) && this(target) !
24  pointcut setPaymwent [ Payment payment, Chiject target
25 icall(* FosetPaywent® (Payent)) &£& args (payment)
26 L& target (target)] && within{gui.*):;
27  pointcut setRBent3tatus( RBent3tatus status, Rent target )
28 rexecution(* *.set3tatus (Rentitatus))
29 L& args(status) && this(target):
30 pointcout setCustomerId| String id, COhject target )
31 rexecution(* *.setCustomerId(3tring)) &£& args(id) && this(target):
32 pointout setBranchToBeReturned|( int branchId, Ohject target
33 rexecution(* *.setBranchToBeReturnediint))
34 L& args(branchId) &£& this(target):




Persistence — Delete operations

e 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

e Not always the case:

- Non-fuzzy deletions requires deletions to be
specifically declared

- Shared persistent data should not be removed



Synchronization

e Takes each modify operation as a pointcut

e For checking when modifying finishes it
listens GUI operations



" J
Synronization Aspect Code

1 pointeut synelocalManager (BranchManagerWidget caller)

z2 execution( ¥ BranchManagerWidget. localManagerButtonClicked()

3 £& this(caller);

4

5 woild around [(BranchManagerWidget caller) : synclLocalManager (caller)

£ EranchMahagerWidget branchManager= (BranchManagerWidget] caller:

7 int baselndex = | branchManager.currentPage - 1 | * branchManager.MAY ITEM COUNT:
8 localManager Index=branchManager .managerWidgetTi. tableWidget . currentRowi) ;2

=] Eranch branch = branchManager.getEBrahches (] .get | baselndex

10 + hranchManager.mwanagerWidgetUi.tableWidget .. currentRBow()] | ;

11 LocalManager localManager=branch.getLocallanager() ;

1z

13 String updateQuery="UPDATE sSalesPerson SET locked=%"1%"™ WHERE nationalId=i""

14 +localManager..getNationalId () +" " AND 0=locked"™;

15 if [ updateExecute (updateQuery) =0 1 {

18 proceed(caller) ;

17 H

13 elze |

19 OMessageBox.critical | null, "Local manager Modify Error®,
20 "Local mwanager iz being modifiving by another user please Cry agalin later.™);
21 }
22 }
23
24 after [(ManagerWidget caller) returninhg @ syvncLocallanager (caller) |
Z5 3tring updateguery=null:
26
7 EranchManagerWidget branchManager= (EranchManagerWidget)] caller:
28 int baselndex = [ branchManager.currentPage - 1 | * branch¥Manager.MAX TTEM COUNT:
z9
30 Branch branch = branchManager.getBranches () .get | baseIndex + localManagerIndex ) :
31 LocalManager localManager=branch.getLocallanager() ;
32
33 updateduery="UFPDATE salesPerson SET locked=%"0%"™ WHERE nationalId=\""
34 +localManager..getNationalId () +"™ " AND 1=locked"™;
35
36 updateExecute (updateQuery) ;
A




Fallure Management

® Need control after button clicks
® Need access to database connection object
® Produces scattering codes

® | owers the modularity



Faillure Management Aspect Code

L B = R L

B X X N N X Y
LT B = e« - B B L B i e R I I = T B R L« (= V) B SO N o I i e R}

)
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pointcut bhuttonClicked| QWidget parent | @ target| parent
£& [ execution( * gui.¥.*Clicked({..] ]
|l execution| * gui.*.modifyInformation(..)
|| execution|{ * gui.*.searchCustomer(..) |

|| execution{ * gui.*.modifyCustomer(..) | J:
private woid showConnectionFailurelialog| QWidget parent | |

QMessageBox.warning [ parent , "Connection problem!"™, "Connection can”

+* not he established! RBe-try later or consult to your ™ +*datsbase provider!™ |»
H
wvoid around| QWidget parent ) : buttonClicked( parent )

Connection con = Persistcence.con;
if [ con == null ) {
if [ QMessageBox.dquestion| parent, "Database Connection error!’™,
"Datsbase connection is lost! Do you want to re-connect?”, QMessageBox. StandardButton. Tes
; WMessageBox.StandardButton.No | == OMessageBox.StandardButton. Yes.wvalues() 1 |
if | Persistence.connect() |
proceed| parent ):

else
showConnectionFailurebialog| parent |:
H
i
elae |
try {
if | 'con.isValid{ 1 1 ) {
if | QMessageBox.gquestion| parent,
"Database Connection is inwalid!"™,
"Database connection is inwalid! Do you want™ +™ to re-connect?™
; QMessageBox.3tandardButton. Yes, OMessageBox . StandardButton.No )
== QMessageBox.StandardButton. fes.wvalus () | {
if [ Persistence.connect() |
proceed| parent );
else
showConnectionFailureDialog| parent )
i
H
elze {

proceed| parent |»
}

catch | SQLException e ) |
showConnectionFailurelbialog( parent |:

returmn;




Refresh from Database

® Update objects reqgularly

® Code change in each get method

® Requires scattering code

® Decreases the modularity



"
Refresh from Database Aspect Code

1  pointecut allMethods | Cbhiject ohj )

z target( ok] ) &£& | execution( ¥ core.®.get¥(..] |

3 || execution| ¥ core.*.find¥*{..) ) || exXecution| ¥ core.¥.search¥*{..] | |
4 £& 'cflow(| execution| public static wvoid Fill.mwain(..) )

5 L& 'ecflow( execution( ¥ Datalcil.*(..) 1

[ £& !'cflow(| this| Persistence ) | && !cflow( this| Refresh ) )
7 £& 'cflow| execution| ¥ core.*,update®{..] 1 |

=1 L& 'eflow( execution( ¥ F.modify*{..) | :

a

10  before( Ohject obj ) : allMethods( ohj | |

i1 if [ ob]j instanceof Eranch |

iz

13 }

14 el=ze if | ob] instanceof BranchInformation )

15

16 i

17 else if ([ ob]j instanceof Car | {

18

19 i

20

21 else if [ obj instanceof Salesperson | |

2z Salesperson salesperson = (Salesperson) oki;

23 selectuery = "SELECT branch, name, surnawme, password, type™ +
24 " FROM salesperson®™ +

25 " WHERE nationalld = '" +4zalesperson.getlationalId() + ™'";
ZB

27 try

Z8 query.exXecuteuery [ selectQuery |7

29

30 Fesultl3et rs = gquery.getResult3et ():

31 if [ ra.nextil 1 {

3z salesperson.getBranch() .setId| rs.gecInt| 1 ) }:
33 salesperson.setMName | rs.get3tringl 2 ) §:

34 salesperson.setSurnswe [ ra.get3tringi( 3 ) )2

35 salesperson.setPassword| rs.get3tring( 4 ) )1

36 }

37 else |

35 Jystem.out.printlni "Salesperson select gquery error for ™ +"salesperson with national id "
39 +zalesperson.getNationalId() §:

40 i

41 ¥

42 catchi SQ0LException e ) |

43 System.out.println{ e.tol3tring() 1:

44 ¥

45 }

48

47 3




Program Demonstration



JBoss AOP vs. AspectJ

e Language mechanisms
e Development Environments
e Ready to use aspects

e Hot Deployment of the Aspects



Dynamic AOP

e Whatis it ?

- Dynamically inserting and deleting aspects
from system.

e How could we used that in our system ?
- For debugging.
- For disabling an aspect on the runtime.

e Aspectd Is planning to support it.



Discussion

e Hard to analysis the code without tools

e Some of the aspects lowers performance
e Refresh of the objects

e Some of the aspects are not reusable
e Update operation of persistence



Conclusion

e Which aspects are focused
- Persistence
- Synchronization
- Failure Management
- Refresh the objects from database



" J
Conclusion (cont.)

e Existing Car Rental System
- Works on files
- Only a single user can work on the
program
e New Car Rental System
- Working on MySQL database system.
- Allows multi-user usage.



Conclusion (cont.)

e Why was AOSD necessary ?
- No need to change the legacy code

- New concerns added and the system is still
modular and maintainable



Conclusion (cont.)

e Future Work
- Transactions
- SQL query builder
- More reusable aspects



