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Abstract:  With the popularity of UML (unified modeling language) and MDA (model driven architecture), models
are becoming the core artifacts of software development and maintenance. As a result, modeling languages and
meta-models which are used to define modeling languages, become more and more important. Software
development may cover quite a few domains, and different domains may require different modeling languages and
their supporting modeling tools. But it is very expensive to develop modeling tools manually for every domain.
Metamodeling is one of the technologies to facilitate the design of domain modeling languages and the development
of modeling tools. In the approach of metamodeling, people design domain modeling languages according to
domain request by metamodeling. And then, metamodeling tools automatically generate modeling tools, which
support the designed domain modeling languages. As shown by experimental results, metamodeling, combined with
MDA, can increase productivity of software development. This paper makes a survey of the current research on
metamodeling, compare metamodeling tools, and discuss further directions of metamodeling and their supporting
tools.
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BLEE TR AT BN & 5 AR R AR R XA F A 7 k2 — 8 UL T OARBATRE B2 6 6iE e
FTAER AR LAV EALE S A DAEREIF L ERE T AT L X EW TR ETERERN, H5AABELUR
MDA 7845 & UL T VA K08 AR 3 S T A 05 K T UsE 429 MDA Lok T 18 i #4343 2 69 MDA 284 7).
FEFEH U F LR A R HAR LR RSE, Mo AR EIRIFT KGNSS, M BAE 7 b R TF 46 i IR AAE
AL T ARG AR RR DA T A AERE LR KT T AR TR AR T G A&
AR A B A 6 PR EAT AT SRR B T T R R R AR,

KEER:  STEALTAEA UML (unified modeling language); MDA(model driven architecture)

HREESES: TP311 SCEARIRED: A

45— #8515 = UML(unified modeling language)™? 1 MDA(model driven architecture)t® [ 17, 4 #5485 4 pi
N R AETT 2 BOAZ O B T T AR T % PR ik 5 2 VR, AT 52 1 20 T 25k o3 R A £ T 4 97 LS TR oy
UML BN —Flo@ @ 80E S T A . & 2% BUEEE A LA UML BE7 A i 58 2 10 3 T & 4. 21 H |k 1k,
UML 2 T L £0%% 5 % F 19 Rational Rose® IBM Rational Software Architect!® Enterprise Architect!” JBOOP!
285 T AR S R HE AT ., 5 2 P M 1 465 5 4 16 22 30, UML) AL B
HPr S IR RS (LL ey X5 @ PEANBR A 5 45) 7R [T 1) 0 B R 5, 10 AN 2 2 FH 28 4 1 1o 3.
B UML IR 5 ) B (MR 70— 1 2 B LI UML BOAR S T g i 5 R e B R R T
it AN [F) 10 40035k 7T 36 1 B AN [R) P AT T L, AT D0 AR 40 1 FH 2R 40 (00) 1) i 4 N7 [ O I e s 5 e
7 355 19201 5 ol S 75 K Ay 40K 72 A 75 (domaiin specific language, f#ij #¢ DSL).

T LA R AT 5 TF A A H AR v &, I DA AT 37 22 P A DA B AR A L () T R AR G
FEE AR R XA ) (1) J5 12— Fo A0 AR AU % R J 75 7 o DU B 5, 8 T A ek AR AT AR B R
H B R S AT R A 5 A S T L KR (0 TR 2 e 3R 1, 3 T G R (1 A s R L T 4 — R
= UML FR0% i 10 4500 R ) DSL oA 45 80 1) 2 4 A 75 5 Oy i o 11 B L 3 T S0 BE 1) MDA B3R T
— BT UML 1) MDA B3 ) BT 0 B () A 485 2 Py DA AN e A3 2%, 32 A5 a5 T a0 7ML R
S AU ARV U U v R X AT PN 1 T TN DT AT T T G SO R P L TR A A A A
V5 B PR AR Ak, 3 L, SIS TR 1 20 A AR ) AR A KT LA 7 4

21 H ATy 1k, o #E T AT B 1 s R R E 48 45 44 (framework).
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il 4 3 37 TR A 0 AR T (R B AN A i R L R G SR T A SRR R
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MOF(meta-object facility)**f1 UML 24 (UML class diagram).7r: OMG ) MDA #EZ42th MOF H1 UML 43 kb T
JCITCAE AR TR A 2 XA 7 S 3, UML 28 BEUAS I T8 Te AR AL T 2 OB AL H & UMIL A B2 B A 1, 2 rh
TR UML AR B (10— N AZ 28 T 17 50 i (B85 In i i 19 s S 55 2y ) A B A T8 Te A5 28 MO JiT LA X AN 3 X |
i, MOF J& UML ) —A> T4, 1 FLXAS A2 1 G F TR 2 B 1 UML TSR ULl 45

H£T MOF il UML 25 B 19 T6 TC B 20 B 9. MOMO™M 5 37 MOF.EMF #1 GMF {1 JG 45 %4 ECore
= MOF ) Java S B, T AR Java i 75 7 VX MOF 3 24 /i 16 37 14 i1 Java 5 75 45 o, bt Java 3 A58 MEGH®!
A1 GMEM A JE T UML 25 B 148 4R (MEG Bl & S A P 45 g 270 [ type graph. (H % P 1 55, 2820 P
ANET L),
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=1 OCL % 5 %I m).MOF b %75 2% i i 1 &l (diagram) . 321 (edge) 5 s (note) Y X 45, 117 3% #6845 Bxf T~ T HL 4y 3tk
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DOME & f4% Graph(&l). Menu(GZE4)F1 Menultem (Gi& 5 30) 45 B 52 55 T HAH K (1 T 4.

MetaEdit+1% ! GOPPRR(graph-object-property-port-role-relationship) 7k A $ifi i 7o 15 5 (1) 5L tll. Object (4 %)«
Property(J& )55 E-R #1251 DL & UML 1 A A & A1 8L Graph () U % 2 UML H i) Diagram (1), 28 7 155 28 )
FEANWLE.Graph (150 SCAE TR AL (1) 41 235 SR T L 1 8 T s 4] AAAS [ 490 A1 21 ik F F 7 452784 Relationship 5
DOME f{J Connector 4Ll

T L5 I (1) 2, MetaEdit+[¥] Relationship(LL & DOME [f] connector) 5 MOF (1) Relationship & & T- /A [ /2 X
A e 2 & UML JG2 Generalization ()5 S, 71, 762 Generalization i1 DirectedRelationship 2 [7] [ 4 7k 5%
% J& MOF Relationship fJ—/> sz, 1M 762 Classifier Al Generalization 4= £ Ij /& MOF Classifier(ifj A~ /& MOF
relationship) (19 S J3T LA, 1 S 4 AKX FE—/ UML JoBE 28 ) 5T g 50 125 GV i Generalization S 491) WV1% f2& —
431 (edge), Il A J& — N1 1 (note). DOME ¥ UML Generalization {E 4 Connector 15245 (411 3 [t 7)), A 1T 75 75
PRI 22 T W o [X S (MetaBdit+ 25 B1). g % 19 3l 25 e B A6 A T L R o s A T 136 AR B S IN T 2R D&
DAAR P IX A Tr) 8, EE a1, GME 51\ Connection. EMF A7 SR I A 22 2 A Ay e LA RO T Sl 485 1 L e IS 9%
10575 S X 5.GMF U 351 EMF 19, 3T DAAR JG7:R I Connector (M. 2 R FH 09 4 RO 1002 A i SUER R
VLI i 72 JCAR R G 25 A Node 38 /& Connector.
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>—| >
UML meta-model
50 ~ ~
I I |
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| | :
“““““““““““ A MOF
|
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Fig.2 UML relationship and MOF classifier
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Classifier Generalization Directed relationship
> UML meta model
] ] /}\
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1 i I
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- : 1 it+
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Fig.3 UML relationship and MetaEdit+ metamodel
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A IFASE TR 2 i) (1 S 4 RO 2 i, T AT AR A 45 RO 19 30 2 b A R e 4t i A i FABE TR e s SR8 A
{1 B e 7Y

it e ORI U AR R 5 R [ R TR O R AR ) FT LK OO J3 ik Jy ¥ S FH ) RS2 3 1 (O 3 A T
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A AR 121 (denpendency  edge) SR8 78 AR 2 T 1A 24 SRR (b G A8 0 B e o B IR AT o] 2 5 3 0 b 20
76 BB e ). TAE & 4 s (workbench  generator) i DAAR #5 sk B A A2 jf T AF & e S T il B A7 vp s
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WFFEE T AR N 4 ANy TR X 6 e g AR T 3R AT o0 17 R B A AR 7 o AR T 2L R R 15 R T Jy Tl
JCEEABHE S0 25 4 (framework) . JTREIR (1 P 28 . OB T HL 1 5 F vk DR 8 T LR AE
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AT LGS F P AR A — AN BT TR A AR T AR T PR s ORI v A, dn S AR i g A TR B
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Table 1 Comparison of capabilities of metamodeling tools
F 1l JUEB T HEHX O R e ) — IR
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MetEdit+ Yes Constraints on ports and cc 1nections Gl!l drawing  Report generaticn language
CME Yes Universal predicate expressic n language Images Graph transfo ‘mations
DOME Yes Alter Cormon icons Alter
EMF Yes No No No
C MF Yes OCL GEF No
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A3 010 T A2 g 08 B SR D A2 17 R (0 i A A sy X AR T (R AR AN WL 2 R I e R T
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IRV P B AT 3 P e B . WAL R 2% 5 15 . DOME (138 7 vk ML RE A I T SL i) JL At &1, B
DUR B R3S ] T i s o, ) H 55 30 kR e 56 B0 ) S 5 20 B B 11 MetaEdit+ D)5 [ T4 4 T AN 250l
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24 BEETBEB4FE

S T L T AR T L B T DL AR (B A5 ) PR R L [ AR A T LA R s e — A T g AR
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AT T 0 S R R TR e 3 E AT R s, 220 T S T 3 2 A R A i A R e o B AT
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