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In this document we take the primary and aspect models of a bank system to exemplify how to use Jasmine-AOl.
This example is a part of our case study 1. The Activity diagram is used to model primary functional requirements
and some lightweight extensions are also added to support modeling pointcut and advice models for its versatility.
The primary models and the aspect models are designed by Enterprise Architect (EA)Y, which is a leading tool to
design UML models. We chose EA as the design tool for its ability to export XMI files by package, and project.
Section 1, 2, and 6 are carry out by EA, section 3, 4, and 5 are on Jasmine-AOl.

1. Modeling Crosscutting Concerns

This part describes the aspectual extensions of the activity diagram and exemplifies the process of modeling

crosscutting concerns as aspect models. A aspect models is consisted of a piontcut mdoel and a advice model.

1.1. Model Pointcut Model
® Stereotyped an activity diagram with <<Pointcut>> to indicate it’s a pointcut model.
Right click the pointcut model, select “Properties”, set the stereotype to <<Pointcut>>.
® Map advice model to corresponding pointcut model. Add a tagged value “advice” to <<Pointcut>> in order to

indicate the corresponding advice model.

B Act ivity Diagram: AuthenticatingPointcut

General |Diagram | Elements | Features | Commectors

Hame: |dmthenticatingFointent
Author: [zgeui v Stereotype Pointeout L'

Ver=zior (1.0 Created

Modifiec|2003-1-24 10:29:20
Hotes:

advice:=AuthenticatingPointeout|

| me [ mwm || ®E |

® Mark the joinpoint element with the stereotype <<Joinpoint>> to denote the position of the joinpoint element.

Right click the joinpoint element, select “Properties”, set the stereotype to << Joinpoint>>

! Enterprise Architect, http://www.sparxsystems.com.au/



E' Action : Selects

General |Reuuire Constraints | Links | Scenario | Files

Hame: #ithdraw | |Transfer | [Deposit |

StereotyD |Toinpoint b} [ abstract

Author: zqoui “ | Status: |Proposed v

Scope: Public w | Complexit Eacy v

Partition Language:| {none> w
Eeywords:
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Hotes:
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® Model actual arguments. Some variables around the places where crosscutting concerns emerged in primary
models would change. In order to capture these changes and pass to the corresponding advice model, actual
arguments are introduced to the pointcut model. Actual arguments are defined in activity diagram where the
variables appears by stereotyping <<Argument>>. A tagged value “parameter” is add to these elements for
denoting the mapping formal parameter in the corresponding advice model. And the formal parameters in the
corresponding advice model can mapping to actual arguments by this tagged value.

B ActivityPartition : Bank

General |Require Constraints | Links | Scenario | Files
Name: Bank |
Stereoty? Ay zument ) [ Abstract
huthor: zgeul | Status. |Proposed hd
Scope: Fublic w | Complemit Fazy k"
Alias: Langnage | <none hi
Eeywords:

Fhase: Vegsio]
Wotes:
parameter=server

[ m= || ®mw || mAw |[ =8 |

® Introduce logical operators and wildcards. Because pointcut model is designed to match a set of elements
crosscutting the design models with similarity in some facets not designed to match only one element at
particular position, logical operators and wildcards are introduced to enhance the expressibility. For example,
logical operator “|

7 is used to express the logic or relation and wildcard “*” is used to express a character
string with arbitrary length.



1.2. Model Advice Model

@ Stereotyped the activity diagram <<Advice>> to indicate it’s an advice Model. This is the same with set

stereotype of pointcut model.

® Declare the type of the advice. Add a tagged value “type” for the stereotype <<Advice>> to declare the type of

advice. E.g.:

act AuthenticatingA... /

«Advice»
{type:=Before}

® Introduce formal parameters to make the advice model as a template and reusable for actual values captured by

the corresponding pointcut form primary models. The elements served as formal parameters are stereotyped

with <<Parameter>>.

E ActivityPartition :

Bank

Phase:

Hotes:

General |Require | Constraints | Links

Scenario | Files

Hame: Server

Stereotyp |NETITENY (] [ Abstract
futhor: zgeui | Status: Proposed
Secope: Public 4 | Complexit|Eosy
Mias: Language:| <none’

Eewwords:

1.0 Versio|1.0

l

mE || mE || mERw || #m

l

® Use two nodes stereotyped with: “Entry”, “EXit” to denote where the tokens will flow in from and flow out to

primary models in the advice model, respectively.

2. Export the models to XMl files from EA

® Export primary models to XMl file.

Right click the package of the primary design models, select “Export package to XMI file”, browse to the

folder intended to save XMl files, click “Export”, after exporting finished, close the dialog.

® Export pointcut models to XMl files.

Right click the package of the pointcut model, and export the package like primary models.

® Export advice models to XMl files.

Right click the package of the advice model, and export the package like primary models.

3. Create a Integrating Project

After import plug-in “Jasmine-AOI”, start eclipse. Select File -> New -> Other -> Jasmine-AOI -> Jasmine-AOl.



Select a wizard
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Set the project name and browse the XMl file of the primary models.

& Activity Diagram Integrate Project

Project

Set Project Information

Project name: |Bank |

WML file Path: |D:\Bank xml | [Browse. |

':':’:' Hext > Finiszh ] [ Cancel

4. Import Crosscutting Concern Models to Jasmine-AOI

Right click the folder of “Crosscutting concerns” and select “Import Aspect Models”. Browse to XMI file of
pointcut model and advice model respectively.
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5. Integrating

After all the crosscutting concern models are imported, right click the primary model file and select “Integrate”.
Adjust the priority of security concerns by the buttons “Move Up” and “Move Down”. The integrating sequence is
based on their priority from top to bottom. Then, pass the “Confirm” button, the crosscutting concern models will
be integrated into the primary model and generate a overall system design including both primary requirements

and crosscutting concerns in the form of XMI.
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Frimary model: D hruntime—EclipsedpplicationTestADTWPrimary Model. xml |
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PEI. Aspect ... Fointcut Model Adwice Model "~
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6. Import Integrated XMl file to EA

Create a new project named “Integrated Bank” in EA, right click the root of the model, select “Import Model from

XMI”, browse to the integrated xml file, click “Import”, after importing finished, close the dialog.
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Adjust the location of elements in the integrated diagrams (Be careful do not change the relative locations, they are

implied calculated by our integrating tool). The integrated diagrams of the sample bank system are in appendix C.

Appendix A. Primary Models of the Bank System

1. Add account

act AddAccount /

~ Activityinitial Acti Final
k)
(@]
SelectAddAccount EillAddAccountFom] [successAd(a
N 7
X
3 PromptAddAccountForm AddAccount
o

2. Delete account

act DeleteAccount /

o Activity\nitial ActiviyFinal
o
(@)
SelectDeleteAccount FillDeleteAccountForm| |SuccessDelete
DY A
x
< E’romptDeleteAccountForra DeleteAccount
m ( ]

3. Update account

act UpdateAccount /

Activitylnitial A
x ActivityFinal
Q@
O
SelectModifyAccount| FillDeleteAccountForm E/IodifyAccounj [SuccessModifg
. 7 7 7
AN N\ \
% E’romleodifyAccoumForra E{eturnAccountlnfa @pdateAccoura
o

4. Login



act Login /

Activit{j/niti al
FillLoginForm|

ActivityFinal

Clerk

Bank
—
o
«Q
=

5. Logout
~ Acti¥jtyFinal
5
N\
§ Logout
6. Withdraw

‘ac: Activigyjnitial ActivifyFinal
3
SelectWithdraw Fillwithdraw Form CashoOut
\ 7
R\ <\
c*% PromptWithdraw Form Withdraw
[a1]

7. Transfer



act Transfer /
— . 4\ .
= ActivityFinal
2
o
FillTransferForm TransferSuccess
\ 7 \
R \
g PromptTransferForm E’ransferFroHTransferlnto
o
8. Deposit

act Deposit /

I Activi!!!nitial ActivifyFinal
=
[SelectDepositj [FilIDEpositForm
N\ N\ ’
% [PromptDepositFormj [ Deposit j
)

Appendix B. Crosscutting Concern Models of the Bank System

1. Auditing

Advice model:

act AuditingAdvice /

«Advice»
{type:=After}

«Parameter»
server

Pointcut model:



act AuditingPointcut /

«Pointcut»
{advice:=AuditingAdvice}

«Joinpoint»
*Account||Log*

«Argument»
Bank

2. Authenticating

Advice model:

actAuthenticatingAdvice/

«Advice»
{type:=Before}

«Entry»

ActivityFinal

Bank

Authentication

Pointcut model:

act AuthenticatingPointcut/

«Joinpoint»
Select*

Client||Clerk

3. Authorizing

Advice model:

act AuthorizingAdvice/

«Advice»
{type:=Before}

A «Entry»

Lo

QE) i'>_) ActivifyFinal
gl e [fal se]

2

Authorization ‘
Logged




Pointcut model:

act Authorizing Pointcut/

«Pointcut»
{advice:=AuthorizingAdvice}

«Joinpoint»

*Account||Withdraw || Transfer*||Deposit

«Argument»
Bank

4. Informing

Advice model:

act InformingAdvice /

«Advice»
{type:=After}

Inform >

«Argument»
Bank

Pointcut model:

act InformingPointcut

«Pointcut»
{advice:=InformingAdvice}

«Joinpoint»
Withdraw || Transfer*||Deposit

«Argument»
Bank

-t

5. Integrity

Advice model:



«Parameter»

act IntegrityAdvice /

«Advice»
{type:=Before}

«Entry»

ActivifyFinal

server

DuplicateCheck

Pointcut model:

«Argument»

act IntegrityPointcut /

«Pointcut»
{advice:=IntegrityAdvice}

Bank

«Joinpoint»
AddAccount||UpdateAccount

6. Logging

Advice model:

act LoggingAdvice /

«Advice»
{type:=After}

«Parameter»

[ Logging > «EXxit» j

server

Pointcut model:

act LoggingPointcut /

«Pointcut»
{advice:=LoggingAdvice}

«Argument»

«Joinpoint»
Withdraw ||Deposit||Transfer

Bank




7. Monitoring

Advice model:

act MonitoringAdvice /

«Advice»
{type:=After}

AbnormityAnalyze

FlowFinal

«Parameter»
server

Pointcut model:

act MonitoringPointcut /

«Pointcut»
{advice:=MonitoringAdvice}

«Joinpoint»
Withdraw || Transfer*||Deposit

«Argument»
Bank

-

8. Printing

Advice model:

act PrintPointcut /

«Pointcut»
{advice:=PrintingAdvice}

«Joinpoint»
Withdraw || Transfer*||Deposit||*Accoun

«Argument»
Bank

-

Pointcut model:



act PrintAdvice /

«Advice»
{type:=After}

PrintReceipt

FlowFinal

«Parameter»
server

Appendix C. Integrated models of the Bank System

1. Add account

act AddAccount /

ActivityFinal

4
Q@ . SelectAddAccount FillAddAc countForm
o SuccessAdd

Activityinitial f \ / \

. PromptAddAccountForm Authorization AddAccount

Authentication
J:éu Auditing
o

[fal 513]
ActivityFinal

ActivityFinal

PrintReceipt

2. Delete account

act DeleteAccount

X
E ‘ SelectDeleteAccount| [FillDeleteAccountForm Success Delete °
A tivit)&ﬂtial

% ActivityFinal
N /N

Authenticationy G‘romptDeleteAccountForm Authorization

®

ActivityFinal

Auditing

Bank

FlowFinal




3. Update account

act UpdateAccount /
<
2
© S Modi
x SelectModifyAccount] |FillDeleteAccountForm ModifyAccount veces s
ctivity\nitial %
ReturnAccounlInf% Authorization Auditing
Authentication =
UpdateAccount
ActivifFinal
x
5 PromptModifyAccountForm
[fal'se] ,
ActivityFinal ActivityFinal =9
PrintReceipt
DuplicateCheck FlowFinal
4. Login
act Login
i~ Activitylnitial
e
o
O
X
S Auditi
8 uditing
5. Logout

act Logout

5 ' SelectLogout
O
Activitylnitial % ActivityFinal
B4
% e
@ Authentication Auditing
ActivityFinal

6. Withdraw




‘g . CashOut J
5 SelectWithdraw Fillwithdraw Form ActivityFinal
Activitylnitial ﬂ \ ﬂ \
B Inform Logging
Authentication PromptWithdraw Form| | Authorization
X . .
5 ActivityFinal PR
FlowFinal
Withdraw
AbnormityAnalyze
FlowFinal
7. Transfer

act Transfer /

5 (SelectTransferj (FillTransferFormj @
[8) Activitylnitial ﬂ ActivityFinal
Authentication PromptTransferForm | | Authorization
@ Logging
Acti\/i\/Final
[fal se] /
(J
ActivityFinal ) PrintReceipt .:‘
[true] [false]
FlowFinal
x
c
©
)

ActivityFinal

Logging
AbnormityAnalyze

Transferinto

Inform >

Inform

"%
“‘
:

FlowFinal lowFinal

8. Deposit



act Deposit /

W

ActivityFinal

Client

SelectDeposit FillDepositForm
ActivityNitial
(Authemicatioa [PromptDep ositForm)

[fal e
ActivilyFinaI"

Logging PrintReceipt
Authorization K
FlowFinal
AbnormityAnalyze
FlowFinal

Inform >

Bank

Lo

ActivityFinal
Deposit

Appendix D. Primary Models of the POST System

1. Add new user

act AddNew User
S
IS
Z Activif\¥Final
£
§ SelectAddUser EillAddUserFornﬂ Success AddUser
7 i
N\ ’ '
5
g PromptAddUserForm AddUser
%]
2. Login

act Login

Cashier

Server

3. Logout



act Logout /

Cashier

SelectLogout

Logout

Server

4. Refund

Refund ByCard RefundByCash
4‘ ActifityFinal

Cash
Enter Iltem [ Refund

Customer

Server

5. Sale

act Sale /

@ T [PayByCardj [PayByCashj @

£ Acti Inmal

] ActidfityFinal
2

O SelectSale

5 Cash

g Enter Item Pay EndSale

0

6. Shut down



act ShutDown
o
o
@
c
(o]
=
g
> ShutDown
[
7. Startup

act StartUp

<y ActivityFinal
©
c
I
=
N\
g StartUp
o] ( )
]

Appendix E. Crosscutting Concern Models of the POST System

1. Auditing

Advice model:

act AuditingAdvice /

«Advice»
{type:=After}

«Entry»

«Parameter»
server

Pointcut model:



act AuditingPointcut /

«Pointcut»
{advice:=AuditingAdvice}

«Joinpoint»
StartUp||ShutDow n||Add*||Log¥

«Argument»
Server

2. Authenticating

Advice model:

act AuthenticatingAdvice /

«Advice»
{type:=Before}
«Entry»
g ActivityFinal
[}
%]
Authentication

Pointcut model:

act AuthenticatingPointcut /

«Pointcut»
{advice:=AuthenticationAdvice}

Cashier||Customer||Manager||Administrator

«Joinpoint»
Select*

3. Authorizing

Advice model:



act AuthorizingAdvice/

«Advice»
{type:=Before} 5
2 «Entry»
ICH [ ]
ﬂé g Acti\%:inal
Sl [fal se]
o [
N Authorization ‘
Logged

Pointcut model:

act AuthorizingPointc ut/

«Pointcut»
{advice:=AuthorizingAdvice}

«Joinpoint»

Pay||Refund||StartUp ||ShutDow n||AddUser

«Argument»
Server

4. Integrity

Advice model:

act IntegrityAdvice /

«Advice»
{type:=Before}

«Entry»

ActivityFinal

«Parameter»
server

DuplicateCheck

Pointcut model:



act IntegrityPointcut /

«Pointcut»
{advice:=IntegrityAdvice}

«Joinpoint»
AddUser

«Argument»
Server

5. Logging

Advice model:

act LoggingAdvice /

«Advice»
{type:=After}
[ Logging = «Exit» J

«Parameter»
server

Pointcut model:

act LoggingPointcut /

«Pointcut»
{advice:=LoggingAdvice}

«Joinpoint»
Pay||Refund

«Argument»
Server

6. Monitoring

Advice model:

act MonitoringAdvice /

«Advice» %
{type:=After}

«Parameter»
server




Pointcut model:

act MonitoringPointcut /

«Pointcut»
{advice:=MonitoringAdvice}

«Joinpoint»
Pay||Refund

«Argument»
Server

7. Printing

Advice model:

act PrintAdvice /

«Advice»
{type:=After}

PrintReceipt

FlowFinal

«Parameter»
server

Pointcut model:

act PrintPointcut

«Pointcut»
{advice:=PrintingAdvice}
«Joinpoint»
End*
@)

ActivityFinal

«Argument»
Server

Appendix F. Integrated models of the POST System

1. Add new user



act AddNewUser /
S
§ @
@ . SuccessAddUser
£ SelectAddUser FillAdaUserbaiy -
£ - . ActivityFinal
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< Wi
T \
.. AddU: Auditing
Authentication PromptAddUserForm
]
>
o]
@ DuplicateCheck
Lo -
ActivityFinal 9 ActivityFinal
[fal se]
(J
AetivitvEiaat
thityFiaat
2. Login
act Login /
2 ActivityFinal
=
12}
I
o Successlogin
@
z
3 Auditing
3. Logout

act Logout /

5]
é SelectLogout Success Logouit
o . .

Activitylnitial 4| ActivityFinal
5 Authentication Auditing
>
o)
»

ActivityFinal

4. Refund




act Refund /

g Refund ByCash
s ®
§ AdtivityFinal
Activifylnitial
Authentication N . EndRe fund
Enter ltem Authorization
1]
>
) ActivityFinal
K Y Ll
ActivityFinal
[true
FlowFinal

5. Sale

act Sale /
PayByCash
@
£
2
g SelectSale @
ApfivityFinal
Activitylnitial
Authentication EndSale
5 ) |
n ActivityFinal 099ing FlowFinal
FlowFinal
6. Shut down

act ShutDown /

5 ActivityFinal
(=2}
2
g ‘ SuccessShutDown
Activitylnitial
Authentication Authorization Auditing
()
>
2 7
%]
ShutDown
[fal se
ActivityFipativityFinal




7. Startup

act StartUp

@ ActivityFinal
(=2}
I
c
I
= ’ SelectStartUp Success StartUp
ActivityInitial
Authentication Authorization Auditing
5]
z
[}
%]
ActivityFinal SELp




