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A7Vl MEREERZEHAVAY 7 MY 2 THBIZSWTALFAI NS UML (Unified Mod-
eling Language) Tld, BHEEEOA AT I/ LANEZRINT WS, ULHALINLEREEDL 17
IS5 ARBEIIMILTELT, TOROYAT AR DERTREANEL 2HAEMENDHS. Zh
IZHUT, UML AR EFUAFREMNT S L&Y UML 44 775 ARSEUERTEZTOH
ZEhiH5b. UL, TNEOMKETIE UML ALETAON—Y a VERIZHBETE R, Z04d,
BEMBRTEZITOBERIEN—T 20O UML ALETIVICH U TEBNDOE T VIRGERE 2 HET 2
BENHB. AMETIE, UML AZETIEAT VY MKERESE OCL (Object Constraint
Language) & AVTER LK%, EF VEESINRAKEEZE TS 7 —L7—27 EMF (Eclipse
Modeling Framework) 23t U T AR & UTEZD I & T, UML ETF)VIRIIEE 2 B84k 45 E
HBERETS. BFNIZE, EMF OETVERERRTHS Ecore ET)V% UML AZEF N LS
M —)V % FH U7 OCL fliMNSAERT 5. RIZ, £HI N7z Ecore EF )% EMF I UTAR
Y ULTE5Z2% 2L T UML E7VRAEREDY —A 01— R2HEERT D, TAREFERICESNT
UML &4 777 AEAEMRIT % XE 35 Y — )V E/ERL /. DrinkMaker OFIFEIZH U THEAL
FAER, REFHEIZED UML 4777 AMBEERIESTRETH D Z L DR TE /.

Generating UML Model Verification Environment Based on
UML Meta Model Specification and OCL Constraints

Yuu HAMAGUCHL,+ E1GO NAGAL+ MAKOTO MATSUSHITA, T
Kozo OkANO,t SHINJI KusuMOTO," KATSURO INOUE,t
ToMOYUKI AGATSUMAt and AKIHIRO UMEMURAft

Several kinds of diagrams defined in UML (Unified Modeling Language) are widely used
in Object-Oriented Software Development. They are, however, not completely independent
from each other, and therefore inconsistencies between diagrams may occur in the process
of the system design. For this reason, there are some studies to perform consistency verifi-
cation between the UML diagrams by adding constraints to UML meta models. However,
those studies cannot support the various versions of the UML meta models. Therefore, it
is necessary to prepare each individual model verification environment for the corresponding
UML meta models. In this paper, we propose a technique to generate UML model verifica-
tion environment automatically by giving a UML meta model and constraints described in
OCL (Object Constraint Language) as inputs for EMF (Eclipse Modeling Framework) that
supports Model Driven Architecture. More precisely, we generate an Ecore model by using
a UML meta model and the OCL constraints expressed consistency rules. Then, we gener-
ate automatically a source code of the UML model verification environment by giving the
Ecore model as input for EMF. Based on the technique, we have developed a tool supporting
the consistency verification based on the UML diagrams. As a result of the experiments, we
confirmed that it was possible to verify UML diagrams consistency by our proposed technique.

1. FAME
T KIRKE RERMRRENERN B, V7 MUz TRFEIIEWT, UML (Unified
Graduate Scho.ol Of. Information Science and Technol- Model Language) WY T Ry 170)3&?‘)1/5‘35&“‘:[!]5
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M3 | MOF |
1 Instantiate

M2 | UML Meta Model |
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MO l User Object |
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Fig.1 Hierarchical structure of the metamodel of OMG
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Fig.3 Implementation of the OCL Constraints

T EMNATREICR B,

OCL 3% 1 OD&HR 2 ESWRELNT Ak
TEHRI LY, LT AEREERERETS. OCL
Ik, BEAR, aLosYya Vi, EFVEEED. £X
B, B, ERE, IR, XFHENRHB. O
Lova v IS ADA VARV ATHEA TV
JMNEERRT. TINEIEI I A%KT. OCLIE
EFCREAREPILV 7Y a VEIZET 3 EENES
INTNS.

2.3 UML 94 775 LBDORES

UML % AW/ E 7 IVERBIBIBR A TIE, BRI
UML &4 775 LZEE, #HELTHL. LAL
B AZTREDTT, M4DE5IZUML ¥147 2
S ARICIERRBI LT 2 BEOREEDFHE LEF5E9.
(1) JIREMICBNT, E—F%8HD UML &1 77
ZLHETRETDLAES
H—TREAICSWT, BER55EHED UML &1
775 AL E—fEED UML ¥4 7 75 LA
THRETITESL

(1) DREAITH U TXHER 19) IFETREMICEYT S
Hf% 5 Z TREEZT> TV 5. KIFETIZ (2) OF
BEIFLTI—YRTORAELEHNE T 5.

XSET

~= = Aaa

(2)

%1 OCL 0%
Table 1 Use of OCL
TR HAA
I A TRTDATI 7 bDSHET
NEEMGZHEETD
7T ADBIENEITRIC MG /¢
NEHFLMG L, BIEETHRIC
TN EREERETD
HEWNIEESITIONTWE Y S
AT, EREERICKNT 2REL
{F%18ET 3

a4
TERY

ERTEE R #1E

FEy—vayv

H % BIEESBIDEE» S ED
EDIEHEIND N EHEETD

REEB Y-V RRET, &
BoOBERE S 256, TNT
NOBREHETIND RlE%2
EEY D

195

T

=1

) Process 2
Fix and Fix and

Process 1 Design in Detail Design in Detail
1. Ine
I ach process, 2.In a same process
nconsistencies may happen incoraE e ' h
encies may nappen

4 UML BERIBICST2/ES
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