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The Study of Consistency Checking between UML Diagrams

Student: Kun-Hao Liu  Advisor: Chyan-Goei Chung
Department of Computer Science and Information Engineering
College of Electrical Engineering and Computer Science
National Chiao-Tung University

Abstract

Object-Oriented Analysis and Design have been widely used by most software
developers and organizations. Unified Modeling Language (UML) becomes a major
modeling tool used to describe software documents. By the improving of the
complexity of information related product, inconsistencies between software
documents would result in the increasing of development costs. Hence, the
traceability between software documents becomes more and more important.
However, the function of consistency checking between cross-phase UML diagrams is
not well developed in most development environments at the present. Software
development teams have to spend,sextrar-human resources in order to check
consistencies between software artifacts produced:in different development phases. In
this research, we focus on the problem of consistency checking between cross-phase
UML diagrams including those artifacts produced in: requirement capturing phase to
analysis phase and analysis phase to-designphase. We also propose an efficient
mechanism to improve the traceability between.software documents.

After analyzing the relationships between elements appeared in UML diagrams,
we proposed the mechanism to assist developers as follows:

1. We use a table to describe the flow of event of each use case scenario, this
helps the developers identify class names and responsibilities in
collaboration diagrams more easily during the analysis phase.

2. Associate the design classes with analysis classes, middlewares, and system
softwares, it helps the developers identify design classes and sequence
diagrams during the design phase.

It would be more convenient to check the consistency between (1) use case
scenario and collaboration diagram, (2) collaboration diagram and sequence diagram,
and (3) analysis class diagram and design class diagram with the proposed mechanism
described above. We also implement this mechanism on the development tool called
ArgoUML to verify the practicality. By means of this proposed mechanism,
developers can find out the inconsistencies between software artifacts during the
earlier stage of development cycles, and reduce mistakes and costs in design
workflow to improve the productivity of software development.
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T AT - RFE s 5 w51 g B ki 7 i UML diagram & o
traceability ¥ consistency & & > v & iE- 21 E kFes @ ¥ F R il
Y FERABNEFAS - REFHIM (o miidy 2L 77 2
TREFOL AA 5 F P> AIJE2Z AT P EFEHE UML diagram & en
traceability ¥2 consistency s} 5 > & % 3+ UML diagram ™ 5 traceability £
consistency p #» &4 X g #4854 > & A4 ArgoUML 1 E + F iT I SRIEH T AR F
P A AREUMLE S LS R e ol B ERE SR 2

ZAFEABE A RAGMEEL T AL BT
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%3% ~ UML B25 F 49 M 122 A 49

A% 4 & ¥ USDP 1 i57n 429 A requirement capturing F# £ ] design F¢ £

FEMEAFOM G ¢ HEFHERAF - REZBFER A - KL

Fd TEAPM e - AR Do P EER Y H  A S O M TR R AR R R S
AR - Rk A 2R

N

% 34% USDP ® e = Binder & 5 1

‘9‘

El B ARy i 2 B

A2 ih
AYo ¥ s RIHFE AL B O GRNA FAT R ERY F2 - RS
Foag o M T R G =Bl & > 31 &3t USDP ARy L FFE A U E Bl -

BRI A fp M 1> 3.2 8RB A F i B L o

3.1USDP & Fgfiz A 47

UML 3% 5 #7454 f8 diagrams * 3ty i USDP ch & 3¢~ 2 > requirement

capturing F# £ i# * use case diagram #» i % L 2 dctors ¥2 use cases =1k % ~activity
diagram #s it — ¥ scenario =5 # /4% i analysis F# £ i * class diagram k zLp?

¢ analysis class 2. & enff %~ i@ * collaboration diagram % 3 3 %_2_ analysis
class & 4@ 7 #5 12 § 35 use case 2. % — scenario; - design F# £ i@ * class diagram
Rk LLp design class B enBf 2 ~ 8 * sequence diagram R 4% E_

design
objects & z_ 3

He AR F I —  USe case 2.

_# g_scenario~ & * deployment diagram
% 7% &k %% node z_ B 7% %2 % node

i# ¥ = subsystem ~ i * statechart diagram
$a 1t — 1B 45 f2 design class =ik 5 % i 75 ;5 & Implementation F# £ & *
component diagram % #; it % ¥t component p 2 classes 2 component & =R %
i¢ * deployment diagram k % -+ % node }+ component i % o

%3 ¥ USDP & P g2 UML B2 2. B % > 72 T Ly i USDP Az ? e =
Brefcna ez~ A4~ % ¢+ 22 UML B
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3.1.1 Requirement Capturing Fx £

Requirement Capturing F# £ 2_B 2% ii A2 ? 0% — BFFE > 345 USDP e %

2

AR IR Fe 2737 B¢

1=y

1. Find actors and use cases

F5 41k su@ ghactors ¥k stk i dhuse case 0 I f§ H f7 i F 1B use case =1

2. Prioritize use cases :

74l usecase B i LR > B i £ & cuse case & R & Bk SRR A 8
LiFBRG o

3. Detail a use case :

iy it use case A2 & < flow of event > & 3% actor 4c-im 87 % 43 &5 ~ doim 4
453% USe case ~ 1 % use case #%.&7 basiciscenario £ alternative scenario o

4. Prototype User Interface :

T R R s S

5. Structure the use-case model :

i+ usecase fF en & faRE % > 4einclude ~ extend ~ generalization % B 7% » *
3= > use case diagram -

IRz A e 3

Use-Case M Use-Case
Maodel | 1 System
1 ]
1
Actor

B 3-1 Requirement Capturing F# < 2. # #
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e Use-Case Model : ¢ actor ~ use case ~ use-case system #7 4 = o

*  Actor : use-case model #7 ift & S & ¥ @ FAEF A user & ik T A 0 B
- 7 &g 3] huser f 5 — 1 actor (human actor) » @ & k& S id «h
External system » §_— i actor (system actor) - Actor &_% =+ - B & % st
hehk & dofe i BT B o

e UseCase:# — fliii ;% actor £ & “fa 3 ¢ ;% fL 1% use case’ — 13 use
case 7 —if 8 ek tie? actor FF 2 4p 3 & (¥/iAR > & - A7 a5 (7042

v

# % scenario » ¥ 4 % basic path £ alternate paths -

e Architectural Description : architectural description # 7 use-case model =~
7 H @ (architectural view)#y it » I 2P f 3% Jfﬁ g ¥ Behuse
casese Lz H G & b PR S E & 2 B 424 i £ use cases
So il dg it 0 iT R use cases K- ik FUenR g i AR w Hp A B o

*  Glossary : glossary #& #* SRzxpll— @t & & ezt §_F * 0% 39 (term) o izt
T A AR A AR e i ER Y o T A B
FXERIFERDET T AL X FRE P e E TR

eSS

e User-Interface Prototype : # requirement capturing fg £+ Rt
% 4 & engpd) o 47 f2 human actor £ i S 2 3 BB R 84

TA R FBEF AR e ﬂg imo s wEZEFARL 2
use case °
use-case model %_r2 use-case diagram & % 7= % i use case £2 % i actor & erff
% » use-case diagram ¥_UML & & #1230 7 _ch) A2 — » * Ky i &k Sienstatic use
case view » v 4t ik U T P L
1. Usecases : & 5u#f 2 & F & %+ 975 USe case o
2. Actors : * % 424> use case hactor > 2 &_% 22 use case (hH i actor -
3. Relationships: # Z 7 dependency ~ generalization 12 2 association » * &
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# IR use case [ B 7% o
- usecase ¥ z — {12k enscenario > § & riAE jepF > ¥ i iF package k
BUUE SFEA BT 2 LR H R - 12 Pay Invoice[6]iE 1 use case & 4 61

B a3 $ AR 4y AT L

Use Case: PAY INVOICE
Initiator: Buyer
Actor: Buyer and Bank

Brief Description

The use case Pay Invoice is used by a Buyer to schedule invoice payments. The
Pay Invoice use cases then effects the payment on‘the due date.

Context Diagram

initiator

Bunyer

!
cLgtaind=>
LAY
!

Y

Pay Owardrafi Fes

Peform Transaction

Preconditions

The buyer has received the goods or services ordered and at least one invoice
from the system. The buyer now plans to schedule the invoice for payment.

Flow of Events

Basic Path

15



4.

5.

The buyer invokes the use case by beginning to browse the invoices
received by the system. The system checks that the content of each invoice
is consistent with the order confirmations received earlier (as part of the
Confirm Order use case) and somehow indicates this to the buyer. The order
confirmation describes which items will be delivered, when, where, and at
what price.

The buyer decides to schedule an invoice for payment by the bank, and the
system generates a payment request to transfer money to the seller’s
account. Note that a buyer may not schedule the same invoice for payment
twice.

Later, if there is enough money in the buyer’s account, a payment
transaction is made on the scheduled date. During the transaction, money is
transferred from the buyer’s account to the seller’s account.

The system set the status of.this-invoice to “paid”.

The use-case instance terminates.

Alternative Paths

1.

2.

In Step 2, the customer may instead ask the system to send an invoice
rejection back to the salesperson.
In Step 3, if there is not enough money in the account, the use case will

cancel the payment and notify the customer.

Postconditions

The use-case ends when the invoice has been paid or the invoice payment was

canceled and no money was transferred.

1+ erruse-case model ~ use case ~ actor 2 use-case scenario &_4 fE & ;¢ e

;4 Kk & 35> use-case model ¢ use case diagram k % 51 0 ¢ Z kAT Z_&K cuse
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case £ actor - @ # i use case ¥% £ § - i use case specification- # ¢ ¢ 7 7 -
i ¥ escenario » # — 1 use case specification 42 73 scenario #-¢ 7 analysis F#
B & p B d - B collaboration diagram -
3.1.2 Analysis F¥ <
1295 USDP th2 & AnalysisFifee 35 M T L & w 1 (v5F
1. Architectural Analysis
1.1 = & % %@ eranalysis package, service package, ¥ = analysis
package ¥ ek 5 B % o
1.2 #_% obvious entity class °
1.3 #_s& common special requirement -
2. Analyze a Use Case
2.1 7_% analysis classes °
2.2 % it analysis object B £ interaction e
2.3 Capturing special requirement
3. Analyze a Class
3.1 = % analysis classes 7 § # < responsibility -
3.2 Z_% analysis class = attributes -
3.3 #_& analysis class z_ [ < associations ¥? aggregations
3.4 z_% analysis class z_ & &1 generalizations
3.5 Capturing special requirement

4. Analyze a Package

17



Analysis F# feni & & $o 4o

[ [ [ ]
Analysis [ Analysis [0 Analysis
Moadel 1 1 System 1 . Package 1

Us=e-Case Realzaton-Analyss

B 3-2 Analysis F¥ 2. & 3~
Analysis Model : #* % # it % sk top-level eh#i-4] - ¢ analysis class
analysis package ~ use-case realization-analysis #7# = -
Analysis Class : iz 45 use case & 112 J sirt sy AR it > BV § F e
1 %P ehER A functional requirement », analysis class + % & 7 attribute
22 responsibility - Analysis class & pg ié * %rimz SRS N E R
I.  Boundary Class “boundary class i1 ‘i’r &_4>F actor & system FF e
A AR R 1 actor JRUREE T > — 1B boundary class 4 & £
SRR W ATM  enA 4 G o
[I. Entity Class : entity class i % .~ & - B ¢ L PFREF 3 &2 p 7 2 ¥
{ #chobject s 4T AR P T H k4o
[11. Control Class : control class f § 4 f2. 38 B 348 ~ 233 ~ $Hig ~ &7
Fodl ks B4 object iEfe o drdLiF R Y R h Y chip A &
PREEE R
Use-Case Realization-Analysis : analysis F# £ =57 use-case realization _d
analysis class R e23 # #rif. = » ¥ i * collaboration diagram % i% g 784
analysis class z_ responsibility % % = - 4 Z_use case 2. % — scenario *t

ip Tt L 0 — 1B use-case realization ¥ 2 B 4 ¥ & ¥ - # requirement

18



capturing F# < 77 use case scenario °
e Analysis Package:analysis package &_#- i si4 2 5 B F 5 B A $chf
&> v ¥ 11 ¢ 7 analysis classes~use-case realizations~ g« _H = ranalysis
packages -
Analysis ¥ £~ & 4 7 UML B2, class diagram £ collaboration diagram -
# > % - 1 collaboration diagram 358_i% i #c 1 analysis class 3 # & 7 - &
scenario > @ class diagram B 2 % it #75 % & ¢hranalysis class hff % - d 12+ eh
Frprw o gEeht S B UML B R & 5 0T aqp L
- #73 collaboration diagram @ ! 3Rz & 47 analysis class #& & #ce f
£ class diagram ¥ s analysis class # & 2 #icip b o e 2 F] 5 973 AR T AR
¢ analysis class % Jf 1} 3 & class diagram ¢ - @ iz 4t analysis class

% Zp % % f— 1 collaboration diagram-r %27 3 # o

Ny

- @i ® - & collaboration diagram . 7. link #pid 5 analysis class ~ € %
class diagram # 7 relationship-4g.:% %] & collaboration diagram * ¢ link
m & FE&RY - class 34475 - _responsibility: F]¢* € % class diagram
& analysis class & 5 relationship & %

PPE AR B - BUnAz € A 2 analysis package > * ks itk SLenzE e o
analysis package £7 ' if < collaboration diagram % class diagram £ 7 14 = £4p B
:r'_}_ .

-t classdiagram ¢ 3 B 7% - ¥F analysis classes » & Jf # 3 - B
analysis package ® - 2 f_{k b 5 Bf (% 4p ik 05 B analysis package ¢ o
iz d *t analysis class & «hRf T+ € % analysis package 7 45 I|4p ¥ /&
E] B E“J,T.*‘u—l?\% - R o
3.1.3 Design Fz £

Analysis Fg £ = = 18 ?#&-g mi} c-#_Design F# £ > 1345% USDP #_% Design F#
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Boehi ®ingzt T v B

1. Architectural Design :

2

1.1 %% % *anode £ network ¥ % = deployment diagram

(‘ﬂ}

-

2 T &k kieosubsystems 1 2 H 4% i interface, izt subsystems =

(i

T\
=

Ri>¥ 02 4 5| analysis F# fx & 4 cpackage, » F %4 csubsystem £
A * 3t @R middleware £2 system-software layer £ £ = software
module » z_ {$ ¥ ¥ & & 1 subsystem R ek % I fe ¥ | deployment
diagram }+ -

1.3 #_s architecturally significant design class = % analysis class % #_
¥ £ & F F 9 design class - 2 &£ £ middleware £ system
software 7 B 2 design class -
1.4 ldentifying Generic Design Mechanism
2. Design a Use Case :
2.1 %% analysis class %_g %-¥7_Use.case = design class °
2.2 #5 i use case ¥ & B Object dei@ ® # k7 I scenario o
2.3 T_& usecase * ¥ eisubsystems £ interfaces o
2.4 ¥ i use case ¥ & B subsystem 4rie T # K F B scenario o
2.5 3xzz implementation F# £< £ nonfunctional requirement -
3. Design a Class :
3.1 Outlining the Design Class -
3.2 z_% design class = operation °
3.3 #_s design class # attributes °
3.4 % _#& & design class R s associations ¥ aggregations
3.5 @_& design class ¥ # generalizations
3.6 # i operations 7§ L= ;= o (Describing methods)
3.7 i%iF statechart diagram & > % 4§ i design object - state -

20



3.8 JIZ special requirement
4. Design a Subsystem :
4.1 3% subsystems fF 1 dependencies
4.2 3£ subsystems #13#& i e interface
4.3 3 subsystem ® £ design class
Design F £ i & 01 7 & 5P analysis model 2 = ik Muenip e Rkt A1
£ e design model &z implementation Ff £ R EER] 0 %3 Analysis Fi B i
& v enk o1 > Design F# £ € ¥ Jg ¥ F 1%« physical model > & * Jﬁ € s ARV 3E
TERDIFD AL LG 4k stereotype = design class -
Az s Analysis (fF B iS o ?«f#&fx‘?ﬁv Design r;,bﬁ;%%g Bt BIEERA S A
P g i’rﬁi%J oo e rlig— A B (s A 4 BT Design FE B eniTen A £ 0 Analysis FF £
#1 & 4 ¢ analysis model, analysis élasé( é" z ﬁ attributes £2 responsibilities),
collaboration diagram, analysis Cléss diagram, 12 % Qnalysis package #" ¢ % Design

Prbiepe kg fowie S WA Bl 33 S H B R A Y el (R

Design  Hie
Ml 4 1

a & e ) . .
i -
H,_..-"' __'_._._,_...—-’—.._L__H 1"'\._“ ",

Design Class ", " « | =<intedace=>
i \-. Interface
(U‘LE—CEEE Realization-Des gn)
e, o
l““""---._._“ ...a-"‘""‘

B 3-3 Design F¢ 2. & 4~
A A S E R
*  Design model : * k3 i use case 7 physical realization = ;% 12 2

functional ¥ nonfunctional 7% * -
lij]
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Designclass : d + Brsf A # shanalysisclass igiem & » AfFE P
design class #-¢ % analysis class @ & 2 * % 33% analysis class
design class -

Use-Case realization-Design : * & i F# £ & # e design class B~i% F B Fg
£ interaction diagram # <& i@ analysis class » i 2= 4£.12 design class 3
4 envinteraction diagram -

Design subsystems

Interface

Deployment model : * % %5 i % venn 2 i design subsystem 4o & # # %
#i& & & 2k(computational node) + - i& & % design FAFEC AT A ) kA
Poom BRI T LT traceability ehRf i o

Architectural description

Afp B AL i P+ S dgiac 0 UML ARIE S0 g chf] ) ok 4 7 0 se 4 R

(-

deployment diagram -~ class diagram--sequence diagram % > 12 F d-Adrif &

FEE enwd gy 1L & A1 a-"-mg"m :

Deployment diagram : 4 * A& R FFE % — BinAz o $5 it % Stehnode %

#1122 node ¥ 5 communication » 3 & 3% #ehp F F S I

a. nodes: x st# & ¢hnode: & 7 nodeh AL 2 fe A E b dhdesign
subsystems -

b. relationships : 4% i node > i@ ¥ &% kiLp xS B node 2 ¥ 3
T PR §_ik 3 el % o relationship ¥ R T H ke
stereotype » ]4r<<intranet>> - <<internet>>% -

Class diagram---design @ # * 45 it A Fp E#r Z_%  design class » H ¥

* g1 b Py B e class diagram---analysis #f 07 0 4% iR 3G

a. Designclasses : & 3L & Py B A7 2 & 973 design class °

b. Relationships : design class & £ relationships » ¢ 3 associations -
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aggregations ¥2 generalizations- * % #g if i 2 57 design class ¥ e

o

e Sequence diagram : # it & F# £< use case scenario 4 i@ i% i design object
3 RR I A 0 AR AR BTG
a. Design objects : %-¥7 ¢t sequence diagram " design object °
b. messages : design object £2 ¥ — i design object s 4 2 3% 5 AP
E ¥ message 1 & & d design object #1/ #f %] & responsibility ¢
operation #7H = - ¥ ¢ £ design object & f fr % = 3% message
+ enresponsibility - A Ff £z = {8 975 G message R JfAUH AR E
v e design object 1/ # W] e operation &k £ i -
e  Statechartdiagram : & A% = Bonsze A% kfy it £ - B design
object ek i 4 > Bl ETHE BTG
a. States : 3% desigh object fei iFHEAZY 7§ NI R o
b. Transitions : & 7 events £ actions/»-transition ¢ 3% design object #7
J 57 ) e operation #rfE & o A5 57 4p e 8 2 gt event FF design

object s p &k A o

TR T R T S A B

a. sequence diagram £ class diagram =74 i |4

- @i - 1 sequence diagram ¥ 3 3 #- <2 design object & - % class diagram
vt et class B R OB s B o

- class diagram # #t% = design class # instance AL 8- B
sequence diagram 13 # o

b. design subsystem 22 class diagram 4p B %

- i class diagram p £ design class % >t - i design subsystem -

-t class diagram p 7 B 7% 4p i - ¥ design classes & E B3t - B
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design subsystem - £ & _3 B 7% 4p & - # design subsystem * o

c. design subsystem ¥* sequence diagram =g B 14

- i@ - ¥ sequence diagram ® 3 I # 1design object & B A7 it
subsystem R« Zf 3 B 7% 3

d. design subsystem £ deployment diagram =g B |4

- “7F %_& 1 design subsystem AR % deployment diagram _*+ >
T A ] 5 # B design subsystem 1335 T & ¢R L FAkfe B & - @ node * e

- 3 M T ¥design subsystems & ZF Ak fie ¥ & — & node F & & 5 link

#p & 3 B node * o

3.2 BIFE A AP 2 s

3.2.1 from Requirement Capturing to Analysis

J_requirement capturing F¢ £~ i& 3 analysis FFE pF> 2 & 1 1F72_ - ﬁ?jﬁ“d = -
# use case = detail specification % &2 analysis 4p ¥+ & = collaboration diagram -

# — i collaboration diagram % % — 1 use case #2 Z_s F1scenario » }*
diagram =13 & = % % analysis classes /2 % 3% analysis class %27 pt /& 6 ¢h
responsibilities » 12 Pay Invoice iz # use case = »| > B 3-4 = Pay Invoice use case
1 basic path £ collaboration diagram -

iz — collaboration diagram = analysis class £2 # responsibility K{w:}fg use
case scenario # specification & Z & > F|pt B X A - - HRe XA scenario
S T AR A AN e kA o ip o F e FA s Flpt g A ReF S AR
e93% 304 therefore ~ later % » B3 4 B % % j& ¢ 2% 2 # vR4t analysis classes %
responsibilities % % 77 2 & i¥8 % > Fp 3 & & T &K - AT USe case & o+ 50
v ETEs B 4 B & > 2 % analysis class 2 responsibility » 43 i H i A - - ¥
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—

Collaboration diagram ¥ &% — B message * % — & i¥ » @ analysis class
3 & 5 boundary class ~ entity class # control class = & » F]y* ¥ 3-1 57 scenario
P 5B 3-5 eA55% o & e (Column) & 4 eE_actor & £_system » 71 (Row)
P oAt 9T haends 1T & B E TR & - B responsibility - # 1F W endiey B % ok
e # (Tvig B oo Bk i ends (7 (nested actions) B 12 FE & 3¢ e sequence number %k
Zoom oo A Rp FzEd 0 flowofevent @ chd & # iF » % actor {7 p cds 17 % & &L
£° actor ¥f system fi » FRFRL - A o system {5 poehags 1F A KA T R
H e T o AR B EF A 5T S A
L - g (75 Td ($304+ L30) &8 (8504 7 35) 07 58 9 e
responsibility » 4= Pay Invoice § | =5 Get invoice - Generate payment
request » ifEAE 3| s (FH & f—’/ifc«fﬂ; & responsibility -

2. Loop, branch % *+jx A2 42415 B cdei® » 4o Pay Invoice # & ¢ ¢

if (there is enough money In the buyer’s account)

then schedule payment for-this-invoice

A g AR d 3 M oade te 4. condition ¥ responsibility #Tie s 5 A
iz 1B )+ ¢ ercondition i i Z_< Jf & & "there is enough money in the
buyer’s account” » -4 ¢ £x#+ H responsibility (7~ schedule payment for this

invoice) °
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2: Select an invaice
4 Schedule invoice for payment
—

3.2 Get
7/
Order

Caonfirmation

A

By er

Fayment Regued LI

5.3 stStatussheduled)
5.4 stStatugpaid)

x 5. Schedule payment

A.2%enough maney]: new
Zlenoug 1]

8.1 Checkaccount
4: zend payment tranzaction

T

FPavment Scheduler

Bankl

Bl 3-4 Pay Invoice use case—basic path = collaboration diagram

-

Iy aice

O

Payment Regued

A

Bank
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Buyer System

1. Display invoice list

2. Select an invoice

3. Check invoice to make sure goods were received
3.1 Get invoice

3.2 Get Order Confirmation of this invoice

4. Schedule invoice for payment

5. Schedule payment
5.1 Check account
5.2 if (there is enough money in the buyer’s account)
thengenetate a payment request
5.3 set thestatus, of this invoice to “scheduled”
5.4/send payment transaction to bank

5.5 set the status'of this invoice to “paid”

Bl 3-5 Pay Invoice use case—basic path = scenario # #

collaboration diagram ¢ entity class # % % 32 long-lived ® persistent 73
Ao E e 3N fy 2 scenario ¢ 0 Tt entity class sh EHEF iR d S
scenario #ZhdE & L@ EF 0 51 K ALF 0L p #4964 entity class L AEEFE %
potscenario AL L3 > #F FF AP R £ R L5 Bl LR

entity class { #i< candidate - B] 3-6 42 48 F 1= ;4 4% ) Use Case : Pay

Invoice---Basic Path % & p chE & %30 o
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Buyer System

1. Display invoice list

2. Select an invoice

3. Check invoice to make sure goods were received
3.1 Get invoice

3.2 Get Order Confirmation of this invoice

4. Schedule invoice for payment

5. Schedule payment
5.1 Check account
5.2 if (there is enough money in the buyer’s account)
then generate a payment request
5.3 set thestatus, of this invoice to “scheduled”
5.4/send payment transaction to bank

5.5 set the status'of this invoice to “paid”

Bl 3-6 Pay Invoice use case—basic path 7 scenario % % (3 % 3#)
¥ ¢k d B 3-6 chistep3.2 ¥ 4 I invoice (A F % F order number A i & A
P EE S T A - R RGLRe R 37 9P R T

TER LW A Kk 2 & entity class ehattribute 5 £ & 24 F o
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Buyer

System

[*Comment*/

1. Display invoice list

2. Select an invoice

3. Check invoice to make sure goods were received
3.1 Get invoice

3.2 Get Order Confirmation of this invoice

Invoice should have order
number, good lists, total
price, seller’s account and

a status field.

Order Confirmation should
have order number, good
lists, total price, delivery
information and buyer’s

personal information.

4., Schedule invoice for

payment

5. Schedule payment
5.1 Check account
5.2 if (there is enough money in the buyer’s account)
then generate a payment request
5.3 set the status of this invoice to “scheduled”
5.4 send payment transaction to bank

5.5 set the status of this invoice to “paid”

Payment request should
have seller’s account,
buyer’s account, amount
of money, and scheduled
date.

Bl 3-7 Pay Invoice use case—basic path 7 scenario # & (4 » 3Lf%)
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2

Boundary class § 7 actor £ k ieEid > foscenario ch# 27 % 1 IR actor
£ system & 3 Bfiﬁ%?mz‘w i® 41 3. (4 Pay Invoice---Basic Path # 7”2, Select an
invoice £ 3. Check invoice” » £ 4. Schedule invoice for payment” 2 5. Schedule
payment”)> B % £ % 3 actor £ system 34 7 /O e i 41 3R & ,E%"ﬁ“ boundary class
TiAHFauEd o o 1/0 Ty @?]:':?éa%%*@?]/\ R ﬁ%l:':rﬁﬁé_’ $
boundary class = responsibility & 7 it 34 {7 g &% %o 5 L 7% — 2 1/O # (¥4 W] eh
B 2 -G B4t 2 #72% responsibility 2% % 4> boundary class £ responsibility > iz

“#39@ 7 7 system to actor £2 actor to system & #g 0 B] 3-8 A A B ¥+ 1 1/0O

w3 o
system to actor 7 1/0O # @ actor to system 7 1/0 # 37
« Display e Select
*  Show * Input
e Output * Enter
*  Present

BL3-81 % * ¢ 1/0 & %]
% = #¢ analysis class % control class > control class #t#> % «-%_controller
coordinator £ &_#4 {7 4F fed (Tenaworker@&#¢ » .k ¢ o973 coordination -
transaction ~ sequencing 12 % %+ H" object Ser A £_control class 7
responsibility o d **i& #* % ¥+ control class =h & 4 # & 12 % & i control class =
Efra fed A - o P GE FEd 43 scenario k ;- Z_control class gk & %
Fo e ) ¢ gL 2 E_scenario 42 responsibility § & 3 &k eHA550 > B

root 7% i responsibility & Z_&_control class = responsibility -

3.2.2 from Analysis to Design
jé_analysis Fg B8 ~ design FeBLeni £ 1 18 -1 B P B chanalysis class 1
design class % 5 7.~ %% analysis package 2 # # design subsystem-~ # 4 % use case
scenario £ sequence diagram 4 45 it design object 3 & iR %~ T & & SLIE T 1Y
deployment diagram % # 7 p* 2 4f
d ** sequence diagram » &_i* % — use case scenario 2. object 3 # g & B % o

Flpt &2+ Ff B collaboration diagram B 5 %7 BE 7% ;s analysis class 73k 3t FE E -
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TR F]t A pFECRF 2 class diagram » OB TR B
" 4wl d o sequence diagram % class diagram i dUF BRI A M A FEE A S R
4p
I.  Sequence diagram
Sequence diagram ¢ design objects 2 messages = i ~ % #t% = > B 3-9
4_pay invoice 7 basic path =7 sequence diagram > sequence diagram * % § 4
% design objects s iz 4" design objects #7 /4 s design class €_% 7 & 7 I
analysis class = responsibility @ # 4 » +* #& B 3-9 &2 B] 3-4 ¥ % 7 > design
class s & +* analysis class ¥ & % - 4r % 7 E&J2 invoice #7”Invoice
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55



User

updatesp ” iew |

w Interacts

* notifys p

 A—

1

I:Mn el =~ 4 modifys

&

Bl 5-2 Model-View-Controller Pattern[14]

Bl 5-3 & ArgoUML é—ﬁfra'meworkg'ijm,é;‘-f_’rﬁ#f;(ﬁ T @& + % Layer0 X Layer

MM 4 R 7 o1 it 5k (Applicationsspecific layer ¢ Application-generic layer)

B 0 d 3t ArgoUML U7 JAVA ph B Benfe N aE S 0 bR K 5

Java Virtual Machine(JVM) » @ 4 %A /%]r? & & K B eo Layer 1 B E_ArgoUML

ST H iV e @ ArgoUML #-# — & iz ixd #ici® subsystem( 2 i component)

% F 0 5.1.2 &P izt subsystem et i

L °

Application Other utils
Diagrams I Panels Module Loader
ArgoUML
MSUML GEF
JVM

Bl 5-3 ArgoUML Framework

56
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