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1 Requirement document
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1.2 Problem statement
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1.3 System context diagram
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1.4 Summary of system features

PR 7%
Services

ID Features Completed
FEATO1 | & ¥ued JF i 33 36AT o Yes
FEATO02 | & Soordficeigde s F 4 & IMS LD #2704 - Yes
FEATO03 | & ¥ Jf ac #-2Aedd 3 & BPEL #% % {4 > 4 BPEL Engine 3 {7 /i 420 Yes
FEATO04 | /& ¥u Jf i BPELAWS %% % & # = BPEL # % - Yes
FEATO05 | & 5 /R i 2 2 ATerkAR o No
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1.5 Use case diagram
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1.6 Use cases
1.6.1 LDELS4WS -UCO01 : 32 = 342
Use Case Number | LDELS4WS -UCO01
Use Case Name el A
Scope IMSLD #=8% &%
Level User-goal
Primary Actor Instructor
Stakeholder and Instructor : &&= — BT Azt A kS o
Interests Flow Engine @ & Su#-gife srig 4% ) i 424k % & F 3| Flow
Engine * o
Services : 1% i 4 Lt FFARTRE T o

Preconditions Instructor i€ i 4 SLerfg ¥ > T ATL T F 2 FRARE L o

Success Guarantee

LA A RTETRAR o

Main Success

Scenarios

1. TInstructor 34 {7 & = 37348 | b iy o

2. s % £ Instructor ii%] FTHAERA AT F FHARL
ﬁ- CPERL A 2 H e TP o

3. D P IRA - HTRAR R B Bkl Az S e 2 -
B ATERR & o

4. i3k f Instructor t B AR FBERAY 0 T 03 2k bk SLendy
R




5. GRS TREGH FA LGRS ERE AMEY T
T R SRRARB R Y T RS E DFRARDP £ o

6. i MiRFArH EARITE & PRI F AP W ) LA A1
S SIRTEE FRARR 3
Instructor X F_p* RALTE K TPRIZIE P o
% 51i% i Translator #2424 it 4% % # 4 = % + 2 BPEL
SRR AR WA R 0 F ¥ B3 BPEL A% % 5 T fifAn

P T o
9. JkXp ¢ EnArds it #h % % F 1) Flow Engine * -
10. % sv#-Flow Engine #1% & i 42 R f 2o dkde &k o
11. % %2 5 Instructor 3#cA%iE = = 7 » {F Instructor FE:%18 » 7]
Jp ATy C aE 2 akAR o
Extensions 2a F AW ;ﬁcﬁi z fp- D KB uERE 2 ATHGE O XY BT
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BT o
4a FF @FE% A pro k Su® K Instructor £ £ 37 @ - X o
5a E /R M A& 7 EARR HaAh 0 R & 54, Zr Instructor . j#
ErgAe o X2 w4
b6a FEHALITE B PRIE KIS A Pl P RGP kA2
s Instructor & 2 L FE P FERAT > R F] S IV PRIFA L FE o
8a ¥4 éﬁi%:h%é»ﬁ C kBRI L > £ e LD 3
PAENEZFEG E
9a ¥ lw%"? AP KA REATERETF O EFRARE 3 X
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9b % Flow Engine & gz » % S 2 Frig * —*‘Ff FE T
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1.6.2 LDELS4WS -UC02 :
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Use Case Name TP PRFE
Scope IMSLD #5873 kit
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Primary Actor

Instructor

Stakeholder and Instructor @ X — B Fren?h IRPRFE o

Interests Services : & JL¥ &d 3P il T PIRPRFE > 0k AR R AR D
AT oo
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10,k silg dd R T PRFE PRz&zPIFf“ = e
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Extensions 2a & —Jf\ﬁi%l NIRFE LAE 0 KR LdFEp > TP EFALU A
Instructor © B & enF R FT FF 79 > ‘é;’ Fz2 (6L T3 T o
S5a F ki AEEd ST hINPRFE - P& T 3 4, £ Sv Instructor o 1
¥ & f Instructor £ 4%%] ~ UDDI > &35 xp o
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1.6.3 LDELS4WS -UC03 : %3 H 4 A

Use Case Number

LDELS4WS -UCO03

Use Case Name

recy
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1.6.4 LDELS4WS -UC04 : #3c % X %A%

Use Case Number

LDELS4WS -UC04

Use Case Name

s A e

Scope IMSLD #c =8 % kit
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Interests Learner : & & & i A28 ¥ pfeechp 7§ o
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Success Guarantee
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1.7 Non-funcational requirements and constraints
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NFRCO02 | & % jf 12 Rational Application Development ¥ 5 B3 1 & o

&,

NFRCO03 | & ¥t Jf 12 WebSphere Application Server i3 &% T 5 o

NFRCO04 | 4 ¥ 7f 3% 16 Web Service & B~{F ¢t 38T ik o

NFRCO5 | & * CVS X 1542\ Jhag 2 < 25K & chfr
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1.8 Glossary

Z 23]
v FF

IMS LD

IMS LD #_d IMS Global Learning Consortium #74/| Z_s& & >
3P AR E— B A e-learning B T o iiﬁ SR RE
EeEZE - LD ,__§I§=?L:‘4c)\1i3 :,}%,;,'%Hrl”lz
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BPEL

. BPEL ® » - B & %n fiiﬁﬁ" | - HRERIEIAP - BT
(operations) e iy $4, (T E K~ £ F 3% ﬁl@ﬁ*" PRA%-2_ B enfe 4L g
T)%J'_ F PR AR S (YR (partners) 2 H & & 5 102 B fh
4% - BPEL 3% &7 % Jp gL PRF:2. B long-running
transactions ¥ % f& 4 320 3 4 T R RLRAR Y AR50 - RIS
BY R e i I BPEL ¥ Mgy i & X gEAF e g £

J vuf}@)}} °

UDDI

UDDI #_%t— %5 it ~ # Afrf & (Universal Description,
Discovery, and Integration) ¥g® o v £ - & > XML s
Thefgif e T URE FFERIN AL E AR FRER Y FG
Be S W RTE o

1.9 ~ Software environments

Language: Java language
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2 Domain class model

2.1 Domain class diagram showing only concepts
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2.2 Add associations

Verb phases

Translator #-3§A24 it 4 % 4 & %+ B 12 BPEL 5 &8 cyndedy b4 %
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g ELp B E AR i A% % % ¥ T] Flow Engine

GATE ATk 2R R

Learner :Z 27 % 5 H A e Ar:e (78 ¥

& Buik Learner #7iE 113%A% & Flow Engine 2 # — i 7 47 (3 48

Flow Engine & Az *th fens% - BE Y P 7 > SERREIRBEETEY TR
SRR L ¢ AR S MR 3 Leamner ¥ OUFTE VN % 98 ik (T

2

Learner £ 2 p 7 o e d & 22030408

Implicit verb phases

PRI B IR
FRAR R AR WA AR AR
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2.3 Add attributes
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B 2-4 Domain class model with associations and attributes
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3 Class Design

3.1 Use-Case Realizations with GRASP Patterns

3.1.1 SSD

3.1.1.1 # * e

: Instructor;%

1:

createCourse( name, desc )

tem

.l

2: return courselD

3: uploadCourse( filepath )

g
4: return
IcoopJ
5: selectDefaultSenvice( senicelD )’
6: return

9: listAvailableCourse()

7: deployProcess( courselD )

8: return processID T

10: return courseList

17




3.1.1 Contract

3.1.2.1 Contract 01- createCourse

Operation Contract 01 : createCourse(name, desc)
Cross Use Case : LDELS4WS-UCO1 : 3£ * 342
References
Preconditions none
Postconditions 1. Course course instance 4# %% * (instance creation)
2. course.courselD A% 3% Z_= rE— ek L (attribute modification)
3. course.name # 3K Z_= name (attribute modification)
4. course.desc ## 3k T_= desc (attribute modification)
5. course.defaultServices # 3k T_= 7 e & (attribute
modification)

3.1.2.2 Contract 02- uploadCourse

Operation Contract 02 : uploadCourse(filepath)
Cross Use Case : LDELS4WS-UCO1 : 3£ * 342
References

Preconditions FARHA ¢ paE 2

Postconditions | 1. FRAZRHGHh % © AL @

2. Learning Content & A& 75 3% f % SL¥p KBRS

3. course was associated with the Course Description(association
formed)

4. 335 Course Description -7 %, course.category # K &_
(attribute modification)

5. 1245 Course Description 3 %, course.otherinfo 4% 3K <_
(attribute modification)

6. 1343 Course Description i %, course.constraints % % Z_
(attribute modification)

7. course was associated with the Course Structure(association
formed)

8. Course Structure was associated with the Learning
Content(association formed)

9. Learning Content was associated with the Learning

System(association formed)
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3.1.2.3 Contract 03- selectDefaultService

Operation Contract 03 : selectDefaultService (servicelD)

Cross Use Case : LDELS4WS-UCO1 : 3£ * 342

References

Preconditions FARHA ¢ paE 2

Postconditions | 1. course.defaultServices “r » servicelD (attribute modification)

3.1.2.4 Contract 04- deployProcess

Operation Contract 04 : deployProcess (courselD)

Cross Use Case : LDELS4WS-UCO1 : 3£ * 342

References

Preconditions AP A ¢ AE = ¥ 33 A Course Description
Postconditions 1. Translator translator instance 442 * (instance creation)

2. Course Description was associated with Translator(association
formed)

3. Process Description 4% & # (instance creation)

4. Process Description was associated with the
Translator(association formed)

5. Learning Process was associated with the Process Description
(association formed)

6. Learning Process # ¥ ¥ ¥'| Flow Engine _}

7. Learning Process was associated with the Flow Engine

(association formed)

3.1.2.5 Contract 05- listAvailableCourse

Operation Contract 05 : listAvailableCourse ()

Cross Use Case : LDELS4WS-UCO1 : 3£ * A%

References LDELS4WS-UCO03 : & # H £ Az
LDELS4WS-UC04 : E# % A A%

Preconditions none

Postconditions 1. Course List courseList instance #%i% * (instance creation)
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3.1.3SD

3.1.3.1 createCourse()

: Instructor%

: CourseManager

1: createCourse( name, desc)

6: return uniquelD

’¢

‘_

3: create( uniquelD )

2: uniquelD = getUniquelD()

: Course

4: initialize( name, desc)

5: return

GRASP & #7

Creator

Information Expert

Low Coupling

Controller

High Cohesion

3

4

2

1

2
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3.1.3.2 uploadCourse()

: Instructor;% : CourseManager :Course
1: uploadCourse( filepath )
2: unzipFile()
3: loadCourseDescriptionFile()
%I : CourseStructureBuilder |
5: buildTree( descFile )
7: getRoot() g
8: return root V| |
9: return root
10: loadCouselnfoFromCourseStructure()
11: setCourseStructure
12: setCategory( category)
13: setCopstraints( constraints )
14: setOtherinfo( otherinfo )
15: return
GRASP % 47
Creator Information Expert | Low Coupling | Controller High Cohesion
4,6 5,6,7,11,12,13 2,3,10 1 2,3,10

3.1.3.3 getAvailableServices ()
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: Instructor%

: ServiceManager

1: selectDefaultSenvice( senvicel

Di
)

4_

2: senvice =findSenvice( senicelD )

3: addDefaultSenvice( seniice )

: Course

1)

4: return
5: return
GRASP % 47
Creator Information Expert | Low Coupling | Controller High Cohesion
3 2 1 2
3.1.3.4 deployProcess()
: CourseManager : Course : ProcessManager | | : Aow Engine
1: getCourseStructure()
2: retun courseStructureV| |
3: create() >|| : Translator
4: translator( courseStructure )
9 create( : BPELProcess
6: getProcess
7: retumn process
8: return progess
9: generate( courseStructure )
10: creaty() : WSDLGenerator
11: getWSDLFile() ‘i
12: return wsdlFlle V| |
13: return wsdlFile
14: deployP-:ooess( process, wsdlFile )

17: retumn

15: deploy( bpel, wsdl

16: retum
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GRASP & #7

Creator Information Expert | Low Coupling | Controller High Cohesion
3,5,10 1,6, 11 6,7,11,12 1,4,9, 14 6,7,11,12
3.1.3.5 listAvailableCourse()
3 Instructor% : CourseManager
1: listAvailableCourse()
2: return senvices
GRASP % 7
Creator Information Expert | Low Coupling | Controller High Cohesion
1
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3.2 Design Class Model
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Appendix A - The Previous Project Information

A.1 Use case diagram

Ern
\

learners @
Bt FAn

<<extend>> Y o
I <<include>>

#% 3 Level
e

A *B V3 Fﬂ‘fi .

staves | <<include>>

N TR
st AR

B®] A-1 Use case diagram

A.2 Conceptual model

gy a8 f—r— £V
1 o )
Request Servicesq Join
|
Procgss | Run—» Learning Knows
Container Process
: |
Provide descript
<+
iz
]
¥
FYRG A REEH

Bl A-2 Conceptual diagram



A.3 Design class diagram

[—
javax.wsdl
ntut.csie.elearning.runtimemodel
= WSDL Generator Translator
Definition
R +generateMainProcess( *generate) | T T T T ActivityTreelterator
+generateSubProcess( +translate() |
-strategy | traverse
|
| e
ActivityTree
| _ _| .|/RuntimeModel (| 1." il
|
1
bpel.model
ITranslateStrategy C
BPELProcess +getainProcess(
e — — — — —— —— —— — +getSubProcesses) f — T T T T — T T~ T T~ — — — 1
+ranslateQ
i
|
|
r- - - -~ T = T |- - - - = 71

8] A-3 LD-to-BPEL Translator Design Diagram

A.5 Design Sequence Diagram

| : Translator | : Activity Tree| | :Strategg@ctgy|
T-getRoot() T

2: return root
3: createStrategy() Sy
4: new() : PlayStrate
5: retum strategy
6: translate()

7: createStrategy(

8: new() N| : ActStrategy
9: return 71

10: translate()
11: geateStrategy()

14: translate()

15: createStrategy()
16: new()

12: new() :RolePartStrateqy
13: return L

17: return

>|| : ActivityStructureStrateqy

18: translate()

20: return

19: return

21: return

22: retum
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A.6 System features

ID Features

B A H e AR o

gt AR 1 & IMS LD 2 AR g

J Buk Jf ay #-3Azdt # 2 BPEL #4% 14 > ¢ BPEL Engine # {7 i 42 -

& B JF i BPELAWS 528 %k # #& = BPEL 4% % -

_ Sk Kok JF % 1 Web Service kB~ {7 ¢h 3R F iR o
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Appendix B - Measurement

B.1 Time Log

Date | HW | Hour | Delta Time | Activity Comments
200773112 2 | 0:30 30 OOAD |OOAD =¥
200773112 2 | 0:40 40 OOAD  [HW2 - Review '] E'flﬁrj%
2007/3/12| 2 | 1:40 100 OOAD  [HW2-JISC, [l¥#rfiuhaf:
2007731121 2 | 1:31 91 OOAD  |HW?2 - Problem Statement, System Context Diagram
200773113 2 | 1:36 96 OOAD  |HW2- [{&E[™ UC
200773113 2 | 2:15 135 OOAD |HW2-UC

Total 8:14 492

Date | HW | Hour | Delta Time | Activity Comments
2007/3/26 3] 1:00 60 HW fZd5 UC Diagram » UC03
2007/3/26 3] L5 75 HW SR UC003 ~ UC004
2007/3/26 3l 1:23 33 HW Domain Class Diagram(Concepts)
2007/3/27 3| 2:38 158 HW Add Associations and Attributes
2007/3/27 31 0:10 10 HW TimeLog

Total 6:29 386

Date | HW | Hour | Delta Time | Activity Comments
2007/4/17 4 3:14 194 HW SSD
2007/4/19 4 1:23 &3 HW Contract
2007/4/19 4 2:09 129 HW SD01~02
2007/4/23 4 3:50 230 HW SD03~05
2007/4/23 4 3:19 199 HW Design Class Model

Total 13:55 835



