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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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|5} port. gmfgen 1.2 (ASCIT -kk) 4 Rectangle SmallCargzoFigure
|5} port. gmfmap 1.1 (ASCIT -kk) 4 Rectangle LargeCargoFigure
&\sa port. gnftoel 1.1 (ASCIT -ldk) 4 Label SmallltemsFigure
|5 port. trace 1.1 (ASCIT -ldk) =4 Custom Figure PortFigure 3
Eﬂ taipan_rep. gemmodel 1.4 (ASCIT -lkow) 4 X¥T Layout
|5} taipan_rep. gnfgen 1,15  (ASCIT ~kdov) 4 Rectangle Walls
|5 taipan rep. trace 1.3 (ASCIT -ldw) < Folygon MainRoof
@ taipan ecore 1.7 (ASCIT -kk) <+ Folygon TopRoof
@, taipan. gemmodel 1.11 (ASCIT -kk) W 4 Maximum Size: [60,50]
|5 taipan gmfgen 1.92 (ASCIT -ldk) 4 Minimum Size: [B0,50]
a' taipan gmfgraph 1.24 (ASCIT -kk) 4 Preferred Size: [60,50]
|5} taipan gnfmap 1.27 (ASCII -lk) 4 Size: (BO,50)
j% taipan. gmftool 1.10 (ASCIT -k 4 Label PortLocationFigure
|5} taipan trace 1.6 (ASCIT -lk) -4 Figare Gallery images
Ga about. html 1.1 (ASCIT -ldeow) 4 Custom Figure EmptyBoxFigure
|5 bex.swg 1.1 CASCIT -kd) -4 Figawre Gallery links
E—_'EI build properties 1.5 [ASCIT -ldk) =<4 Polyline Connection ReliableRouteFigure
Efa plugin. properties 1.2 (ASCIT -kk) 4 Label ReliableRouteDezcriptionFigure W
% plugin xnl 1.1 (ASCIT -kk) wll ¢ 1 2
< : | > || Selection|Parent|List | Tree | Table | Tree ith Colunns )
f<> taipan. gmfgraph — org eclipse. gmf. examples. taipan/models @g

Fig.4 GMF notation
Kl 4 GMF &RikiE il
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T FH R — A B B A % 2UTE ok 4R .GMF SR A OCL,IX 2243 25 T Eclipse £ BEAE 42 £ K (eclipse
modeling framework technologies, fij # EMFT)“!R [ OCL #jiti. GME 5% HI 92 5 T+ OCL 4 i 1 2k (1 38 FH Wy 5
I (universal predicate expression language) ™ A1 ifi =, DOME S 3 F HE U (1 52 7 % Sk #0385 1L T S 4 (1
ZYRIE S Alter (1315 A ) 229 N\ B4 QV TR E R A Al AH A LL OCL b 2 ik 18 35 10 1 s 4o ik

HREASEE 5 1A A = AT B R 7 2 SOARHE IR DA SR ). AR T R AR T RS B A BT DA AR e
K B SUHRON AR ) S T L e SORE RS S 55— 77 AR a5 S 480 190 DU A 70 2 4 380 BEAS HL A 7™ A 1
SCRRERY (Ll bR A P sl 2l AT F5 ). MetaEdit+ 3436 T BAA T 75, AR ASE 28 () Jag ik 7= 26 AH L Fr 4 3,
AT LU R AN 5 oK 8 CACRS AR Bl % . GME T3 st P -4 ok 20 i e o 8 1y 1 1430,

TR T LG TG AR TR Py 7% 1) 4 3 A ) (1 45 03k 1.

Table 1 Comparison of capabilities of metamodeling tools
R 1 UHB T H oA K Rk BE S B

MetaMo leling tools Buil ling blocks Generic rules I lotations Sen antics
MetEdit+ Yes Constraints on ports and cc 1nections GlII drawing  Report generatic n 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

23 TEEIEMNS AN

JURERL T EL 1 S M A2 T B A i b 2 — EMF SR AL A0 4 48 2 A1 24 IR 4G, & LG LB A ] o8, T AR
2 JIT WL R4 10 7 2 e e A AL A LA, R 3 I i A AT T UMIL 6 1] 4 245 (LG 11 JBOO, Rose) &5 &1 T2 Ak, 5t
T Hok#yi& ECore B AR J5 S N EMF 1E#E— 25 AL 3.GMF 5 EMF —#£% 1] ECore 15 b5 #E Jo ol 8 A & 4%
5 IR AL O 3 5 L G 85 .GMF KM T EMF JiT$2 {41 ECore 4% %% MetaEdit+ 375 $& 4L i WL R i
A 00 O AR 20 g 0 858 SR D A T R £ 0 i A AR L R A AR T (R AR A B 2 R e @R T
H. (Lt DOME,GME %) A AR HE AL T 15 0 U g A 1 L JALLI) Jir AL B J9T 4 1) G ASE 70 G 4 25

o e TNVE I R AT 3 PR S B . R R 4% e TR . DOME [ vk L REAT I 15 ik J LR I, T
DUR H AR 1R T T e At X, P T T8O oA i 48 B ) S R 0% it B (9 MetaBdit+ ) & [ T4 43t T — A2 0L
P 0 T F i 3 s vk . GME A 1R A7 S B AR th 2 3 o o P9 1 HL g 45 280 1 (2 & 6 o I v S
JCE M JE e A48 € AH EE 2 T MetaEdit+ 1) 3 7R VA A4 18 B 2 ds: Al iL.GMF 4T DOME 5 MetaEdit+ 2 [7], & 1)
gLk DOME 8if, {H# 5 MetaEdit+ FUW. & Fe A 12 W B 4 7R (10 2 i 2%
2.4 BIET BEEYIHE

AT TR O A LA T LA AR (BRI A ) 1 R ASE T L PR AT T A ) e e — AN T AR
TR BIRE S X AE R T 0 AR T 5 6 R A0 %0 RE ) GRS THL A s BN ), th R T AR T
FLA RS (0 B8y 5 R A T LA R 2 0 B T R A% O 2 — e AR N 09 e R R A R A TR (e
T P AR L 0 T SRS ). A SR AR T L R R 2 s (R AR AR 2 i ] R ).

B 2l 2E R I A T L R ARG L D0 SR K T R, AT R A A Ay L B 4 (1A A )

U AR B D)0 E ST 0 @A TR 1 SRR AR KRR B S 20 e G SR AN e ) 1 R0,

AL fe HEAT R ROMG 2 Q0 B AT T R 1 E OB RS th ik DL ZE A R T L R R R e e (fC T R A ). T
GME,DOME %5 [R] I} FL AT JH DU R0 38 SCRER B 1) oo @ AsE T2 LT 4= sl iR 8 T Lt 4 7 1S 70 Ay 25 OB 70 6 46
MIfESs.

3 RESERE

£ MDA {11 35 2 1, JC A2 3 R B0 TR 1 S —WiF 5T il el JLAE 9T 9 SR Do i i T R
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H3h A R AR T B AE TR B PSS 5 AR QBT B A UML @488 T 2K E TR S R B0 i Th &
IR PR AT ) T 70 H R 10 35 v R0 et B T A, 2 1) AT s 17 G A M) T AT A DI, Ay 6 A 1 3
AR T BRI AR A AEAN I (6 ok, T B AR DL BE T e @ B MDA &3 B KIMR i 75— 5 T, 6
TR AR 4 AR AN Jl 3 IR ATV 22 47 R 90 0 50t 1 b 7

H5E A —ANG G e RLBEAS T AN R o i T B 8] 1R s TR ) 2 e i A% OMIG #i:th T 4w TG
PR MOF B K 77 5 JiR IR LA K MOF S Bt FAS 2, MOF 2 RE i b 252 B (A v 76 R s % 7 1, MOF 75 22
T DU BTS00 B AR TE VR RN SCBRATIIBE I /N L AE 2 BT AT LA B TG e B (g il b e T — A
7% ECore Fl MOF [f147 JR A B DA g FE Al 7 & ST T 6 T B PKU Meta-Modeling Tool(PKU MMT).

AT T 0 Sz R R TR e 3 E T R 1, 220 T S T 3 2 A R A i A R A e o B AT
o BR B R i A K T B AT e B R M DL e I I P 2R 4 o DAHEAT 3 1) R A JRAR S
A2 R SRR ). T HLR) T Ok 2 T B R R AR B 5 LT R B K 2 % AN ST T AL S T (DSVL)
R AR 124 A A PO AT U 5 S Sy e A O i T B R AL P bR AR R 4 0 5 MOF QYT L)
TE—E RS EfR eI A W H 2, MOF QVT A58 AN ™ 18 Mt LU A 5 1R38 SCHEAT HE BRI B AR 7)) 2
X OCL A8 F LT3 A AT A] 240 5k, AT 38 00 77 S5 RS 28 38 SR A 0 AT 41 L R0 06 0 F e 2 P 3 4 o 5t A ik
HROE F 8 N F B2 — HR AL G B 5 0 5 7R Rk e ) R BB b e B 4 5 I R IR e ), [
I 454 52 B IY) OCL L1 UK & — A LL B vl BE AT S A 1A 91 58 U7 1+

5% B SR AT B FH A R] (0 AR A AR 5 ORI R G 0 AN IR T, AR F 25 A 00 THT DR DD DR 4 1 R B
1) 56 BRI 5 A S R H IS AL TR R M B 3 H A 1k, BT 2 Honeywell (¥ DOME 7 2% 1 S 5 % 451 45K
H A Salerno K2 [¥] MetaCASE Workbench B4R T LA AN [7) AR TR (X it 42 Al A PR 1A 75 AN [R5 28 2 i)
FAY A7 PR 240 9, Gt T 2 e AN [0 0 T LA A= B 5 38 10 2 ) 2R 48 H1E e A5 78 2 A il o 8. T84 3880 0 5 s i 45 5 %
TR 55 140 U SO SFe S 4R % AUl A A T L [ 2 A
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