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Consistency Management of UML Model Based on Constraint Rules

and Repair Actions

Toru SASAKI™, Kozo OKANOT, and Shinji KUSUMOTOf

0000 UMLO Unified Modeling Language0 0000 000000000000 O0OCO0O0OO0O0DODOO
000oooooooooooooooooooodofdooooooooooooooooonoooooagn
oo0oooooooo uMLOOOOOOOOoOoOOOOOOOCCOOOOOOOOOOOOOOOODODBO
goooooooooooooOoooOoOoooooOooboOoOoOoOoOooOOooOoOoOoOooOoOoCocooOoOooOooDooOoOoOn
XMIO XML Metadata Interchange0 OO0 0O00O000 UMLOOOOOO0OO0OO0O0O0O0OO0O0OO0OO0O0OOOO
gooooOoo0oO0oooooO0oooOoOoOoObOO0O0O0oO0oOOO0OO0O0O0OO0OOO0O0O0OO0OOO0O00OOOO0000
XPath 0 XMldifference DO OOO00O0O0O0O0O0OOOOODOODOOOOOOOOOOOOOOOOOOOO
000o0oooooooooooooooooooooonoooonoonooooooooooooogoooo
00000000000 DrinkMaker 0000000000000C00 UMLOOOOOOOOOOOODOOO

0000oooooooogao

Oo0o0oo uUMLOOOOOOOOOOODOXPathO XMI.difference

1. 0D OO0

UMILO Unified Modeling Language 0000 00O
poooooobobobobuoooooobooboboboobooga
pooooooboboboboooooobooboboboobooga
poobdoooooobbbbobtoooooouoa
pooooooboboboboooooobooboboboobooga
ooo0o0oooUooooooOooOoOoOooooooo
ooo0o0oooUooooooOooOoOoOooooooo
ooo0o0oooUooooooOooOoOoOooooooo
00o0oooooooooooooouMLOOOoO
oooo0ooUoooUooooooooooooo
0000000000 (1)00000000000
pooooooboboboboooooobooboboobooga
OO0 refinement 00000000000 ODOOOO
poooooobobooboooooobooboboboobooga

f00D0D00000000D0000D000D00000000
0

Graduate School of Information Science and Technology,

Osaka University, Toyonaka-shi, 560-8531 Japan
*ODOooooooooooo

02,802 00000000000000000
000000000000000000000000
0000000000000 00000000000
000000 [4o[1)o

00000000 (2)0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000
000000000000 0000000000
0000000000000D0000 [8] OO xlinkit
[9,[100 00000000000000 (110000

joooooooooOd D Vol J90-D No.4 pp.1005-1013 ©UO M O0OODOOO0O 2007 1005



00000000000 2007/4 Vol. J90-D No. 4

00 gUb0O00U0O0OOoO0OOoULOOOoDOO
gboobooooboooboobooooobooobooon
goobooboobobooboboboooobooboboo
gooobooboooooobboooooobooobooon
0000000000 oO0ODO0ooOOooOooOooo 1)
OO0xlinkit 0000000000 O0COOOOCOO
UMLOOOOOO0O0OO0OO0OOO0O0OO0O0OCOCOOO
goooooooooooooboooooooboon
goooooooooooooboooooooboon
gboooboooobooooobooooooobooon
gooboboooobouooobobobobooboon
gboooboooobooooobooooooobooon
gboooboooobooooobooooooobooon
gboooboooobooooobooooooobooon
goboooocoooobooooooocoooooboo
goboooooooooooobooooo
oooooOA)ouUMLOOOOOOOoOoooo
ooooooooomo Buoooooooooo
gboooboooobooboboobooooobooobooon
gbooobooooboooboobooooobooobooon
gbooobooooboooboobooooobooobooon
0oooU0o0ooOoUoOoooooUoO()yooOoo
0o0000obO0ooObOOoDOoOOOoLOOODOoOo) oo
goooooooooooooboooooooboon

Tool

00ooU0oO0o@®ooooooooooooooo
gboobooobooobooboobooboooboaoon
gboooboooboooobooboobooboooboaoon
gboooboooboooobooboobooboooboaoon
gbooobooooboooobooboobooboooboaoon
gooooooooooooooboood
goboz2.0000000000000000G0C0O
gooooooooooos.oooooboboboooa
ooooooooooo4.000000

2. 0000

2.1 0O O

goooooooooo 10000000000
gooooooooooooooboooooooboa
goooooooooooooboboooooooboa
gooooooooooooooboooooooboa
oo

00000 =0000 ADDDOOO BOOOOD C

0000000000 AOBOCOOOOOOODOODO

goboooboooboooooobooboboooobbooo
glo0o00000o0oooooooooooooo

gboobooobooooobooobo

010 ObooOoO0ooooo0oooo uUMLOOO

Consistency Rules
and Repair Actions

Constraint1 = RepairAction1A | RepairActioniB| --
Constraint2 = RepairAction2A | RepairAction2B

A

(8). Consistency Check
(4). Derive Repair Actions

1T

/
/
/

14

L

[

[

|:> Derived N

Controller Repair Actions | | | (6). Show U

Repair Actions | |

[

ﬁ g L

b

(2). Input UML (5). Execute (7). Select P .

Models Repair Actions Repair Action L Modity or Add

& ey

UML Models
(XMI file)

01 00

Fig.1 Outline o

1006

~

Consistency Rules
(8). Get Consistent and Repair Actions

UML Models

(1). Produce UML model

using UML Modeling Tool
Developers

gooooooog
f the proposed method.



gooooooooooo uMLOOOOOOOOOOOOOOOOO

opooogo

020 DOooooOoXMIOODOOoODOO UMLOO
pooooooboobobooood

030 0DoDoooooooo XMIooOoooO DOM
pooooooboboboboooooobooboboboooda
00oo0o0oooUoooooOooooOoooooooo
040 ODOOOOODOOOODOOOOOOOOOO
ooo0o0oooUooooooooOoOoooooooo
050 OD0OO0O0DOOooooooo

060 DODODODOODDOODDOODOODODODO
070 bOo0oDOODOOO0ODOOODODOOODOOOO
poooooooooboog

080 OOO0DOODOOO0ODOODbObDOoObDOoOO
goooooobobobobuooooooboobobobobooga
OO0 UuUMLOOOOOOOO
o0oo0ooo0oo0ooooOooooooo 1oooo
ooo0o0o0ooUoooooOoooOoOoOooooooo
ooo0o0oooUooooooooooooooooo
oo oooogod
Jooooo uUMLOOOOOOODOOOoOOooog
gobOOoOoobo200005000000000O
goooooobobobobooooooboobobobobooda
pooooooboboboboooooobooboboboobooga
oooo0oooUoooooOoooOoOoOooooooo
oooo0oooUoooooOoooOoOoOooooooo
goo0o0oooUoooooOooooOoooo

2.2 000OOOOOO

goooooooo UMLOOODOOO UMLO
oooooooooooooXMIooo XMLOO
o0oooouMLOOOOooOoXMIOOooooOo
1.1 0000000000000 Enterprise Architect
ODEAOOOOOO

2.3 ODOOoOoOoOO

2.3.1 0 0O0OOO
goodoobboobooooooobboboboooda
000000O0O0O0OO0000ooooooCLd Object
Constraint Language([14] 00000000000
O0OO0OCLO UMLOOOOO0OOO OMGO Object
Management GroupO0 O 0000000000000
ooooooooooooocLoooouMLOOO
oooooobobbobobobobboobboboboouooa
gooooooboboboboooooobooboboboobooda
00000000 [9)0
gooO0oooQoUooooooooOUooooOoo

O

1 00o0oooooo
Table 1 Syntax of consistency rules.
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Table 2 Rules in [5].
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<rule>
<forall var="x" in="UML:Message'">
<exists var="y" in="UML:Operation">

<and>

op2="$y [Cname]" />
<isDescendant opl="$x[@receiver]"

1:

2

3

4

5: <equal op1="$x[@name]"
6

7

8 op2="8y/../..[@xmi.id]"/>
9

</and>
10: </exists>
11: </forall>
12: </rule>

02 00000000
Fig.2 Example of consistency rules.
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Table 3 Syntax of repair actions.
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cd DMaker /

DrinkMaker

Container

IngredientPortion

chooseDrink(int) : void
insertCoin(CoinValue) : void
prepareDrink() : void
retumCoin(CoinValue) : void

>

+ 4+ o+ +

getlngredient() : IngredientPortion

'

ANk

CoffeePowder

TeaPowder

CoinSlot

DrinkRecipe

Watertank

DrinkMixer

- toPay: int

+ price: int

+

validate(CoinValue) : void
+  setPrice(int) : void

+  getWater() : Water [

- chosenDrink: int

+  setChosenDrink(Drink) : void
+  prepareDrink() : void

CoinContainer

- totalAmount: int

Drink

+ addWaterWater) : void
+ addPowder(IngredientPortion) : void

Coin CoinValue

+ value: CoinValue

4

Cocoa Coffee Tea
{leaf} lea {root}

1010
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Fig.3 Class diagram.
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sd DMaker /

DrinkMaker
:DrinkMaker

:DrinkMixer

cCont
:Container

wTank
:Watertank

prepareDrink() -

IngredientPortion:= getingredient()

addPowder(p) > :

gn

Water:= getWater()

]
]

.

04 0OODOOOOOO
Fig.4 Sequence diagram.
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Table 4 Size of the example.
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