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Method of higher-order model transformation combined with MDA
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Abstract: Model transformations are the core and research focus of MDA. Nowadays, the MDA development platforms have a
set of relatively independent development techniques and transformation frameworks, which causes incompatibility between dif-
ferent platforms and difficulty in reuse of model transformation code. The reason lays on the lack of a platform-independent
model of transformation rules corresponding to specific transformation language. To solve these shortcomings, this paper com-
bined higher-order model transformation with model-driven software development, and proposed a kind of general higher-order
transformation metamodel which described the model transformation. Furthermore the ATL language, for example, showed the
use of higher-order transformation metamodel. At last, it provided a study case to verify its feasibility and availability. The ap-
proach improves the abstraction layer of model transformations, reduces the difficulty of the reuse of model transformation lan-
guage, and solves the incompatible problem of model transformation technology in a way.
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entrypoint rule firstRule () {
to
mainModule : MMATL ! Module (name<-’ HOT2ATL' )
do
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}
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from
s:MMHOT!ModelRef{(s.type=" sourceModel’ )
to
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to
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type<-’ Method_Helper’ ,
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from
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" Element' )—>collect (¢|thisModule. getRuleInPattern (¢) ) —>
first O
dof
thisModule. mainModule. element<-
thisModule. allModuleElement. append (t) ;

}
3.3 ATL #EIZF] ATL REGRIER

£ Eclipse [f) EMF V-8, S 5% 91 56 #& A5 20 2 R 5% 46
TR, B TS T B ESCA (model to text, M2T) "' i H . 1¢
XANTHZ L T JET, Acceleo 11 Xpand =4~ M2T ) %k
TH. RWEE R Acceleo T HSZHL T ATL #5551 21 48 45 fY



- 4588 -

it E R AR

529 %

H sl , E2 1T ATL () Module 3k S Helper 1 Rule )
REAR A, 3 A A A2 LU A T B RN ELUE Y , 4 SC L) Helper #8
ik AR S B s T
M ATL JTHEER B8 SCRT LR Y, — A~ ATL BRI a] LU
& 24 Helper , 7EXT ATL SRV ATL QRS F | 75 ZEXT
H—~ Helper X #1735 48, 42 A 37 19 Helper AT B, Jf:
BAAEHE B Helper {URS B i 75 22 13 L type J& 1 F1 1% Helper
JyJ@ ¥ Helper 5% 77 12 Helper, J& 1 Helper ¥ S8 /3. I
SRTIREAT
[for(helper:Helper/aModule.eContents(Helper))]
helper[’' [’ /]context[helper. name/1[’' 1’ 12def:
[helper. HelperContext. name/]
[if (helper. type. equalsIgnoreCase (! Method Helper’ ))]=
([for (para: Parameter | helper. parameter) separator (' , ' )]
[para. name/] : [para. type/]
[/for])

[/if]:[helper. returnType. name/]=[helper. exp. expression/];
[/for]

4 BEMETERE| ATL RDAERSEH]

AT T R m B AR TR X P AL Families 3 H
PRASERL Persons HEATHE R 45 4 ity S 9], 1] S & ] Ecore #37
it Families Fll Persons ] CAE &Y, o Family 45 lastName
B I BAE R R 2N (FRZ2A) LT
)L, EATTE T Member X4 5245, P47 firstName JE M, B
7 LA Family 1) B 51 42 8 % 4 3] Person Xf 19 %R 75 o
#F—> Person 45 fullName J& {4, Male FIl Female 4% 7K T Person

T4
glFumilies.«ore £3 . &) Persons.ecore @ Persons.ecore 3
4| =) platform:/resource/Families2Persons/Fa e
4 i Families 4| 1] platform:/resource/Families2f
<8 Family 4 # Persons
> @ lastName : String
. father : Member 4 { Person

> * mother : Member

» 2 fullName : String
> §% sons : Member
->
, & daughters : Member £ Male -> Person
4 H Member
¢ firstName : String

> o familyFather : Family

[ Female -> Person

» o familyMother : Family
» o familySon : Family

e familyDaughter : Family

&5 FamiliesfPersons LR

MR AR, R & B e Jo R B X Families 45270 5]
Persons 5 (154656 RIFATEAL, A0 6 s .

@ platf i [Families2Persc
& Modd ) S BRI 25
4 Model Ref Familes
4 Element Ref Family
4 Element Ref Member %)\fﬁﬁﬂﬂ
4 Model Ref Person mﬂjj—_‘cﬁgﬂ
4 Element Ref Male
4 Element Ref Female
4 transformation isFemale
4 Link Node Member [Broperly, Vakie
4 Link Node boolean Dosaipion s,
4 Constraint isFamaleConstraint Niio iy
4 transformation familyName TounsType |~ Wotiod Holper
4 Link Node String transformation I EX{E
4 Link Node Member
4 Constraint familyNameConstraint
4 transformation Member2Male
4 Link Node s s e
4 Constraint Descripson L]
4 Link Node t — Wi -
4 Constraint Owned Element Ref & Elemeot Ref Member
4 transformation Member2Female .
4 Link Node LinkNodel11X {&
4 Constraint
4 Link Node t
4 Constraint

Elo MEF BT
i bR R, W LA Sl A R B A () XML

Ao i XML STPEAE DA R R e 4 ok 782 ) i AR, 7 ATL

W | % A ShAb PR AR T, AT LLA B B ATL RS S0/

RJis AT EEAEARSCOE, BT LA B AR ATL AU S (L atl
)O

IEE"
5 ZRiE

AR SN ATUAS Y AR ASET 2 [ P e e R A SR =
ANTTHAEFE T B e TR B BT | R B A A B ATL
BRI A ) e ATL AR AR Ji ATL AU Y 3 7 5 e i FH— 4>
SLBITE Eclipse -5 i 7 BAASE .

G RIRERIEARIE S A L, 455 T MDA JF R RE Y
RS IR B 5 RE B f 85 I 50 DT A AR 2 450y 22 A R B 4
BH L IE—ERLEE B4R T RO RIS 5 A A, FRAIC TR
RUREARBOR M FIXERE o [, 1205 E 8006 T MDA BRI &
AR AR R TR E S R AT R S R R dE AR, A
FITAEA MDA JF V-G Z Y . 76— 25, 2
583 1 I A O AR AL AR T A S EARTE R A 1 [ B S
BT R B R A R T H
B2k
[1] FABRO M D D, JOUAULT F. Model transformation and weaving in

the AMMA platform [ C]//Proc of Generative and Transformational

Techniques in Sofiware Engineering. 2005 :71-77.

[2] FABRO M D D, JEAN B, FREDERIC J,et al. AMW: a generic
model weaver[ C1//Proc of 1éres Journées surl Ingénierie Dirigée par
les Modeles. 2005 :105-114.

[3] Z5, EWE,RAR,F. — A HRAHBGHAEL]. S04
4R, 2006,17(6) :1423-1435.

[4] PATERNOSTRO M. EMF: eclipse modeling framework [ M ].
[S. 1. ]: Addison-Wesley Professional ,2010.

[5] OMG. Meta object facility ( MOF) specification [ EB/OL]. (2002 )
[2011-04]. http://www. omg. org.

[6] OLDEVIK J, HAUGEN O. Higher-order transformations for product
lines[ C]//Proc of the 11th International Software Product Line Con-
ference. Washington DC: IEEE Computer Society,2007 ;243-254.

[7] TISI M, JOUAULT F, FRATERNALI P, et al. On the use of higher-
order model transformations [ C ]//Proc of the 5th European Confe-
rence on Model Driven Architecture-Foundations and Applications.
Berlin: Springer-Verlag,2009 : 18-33.

[8] OMG. Overview and guide to OMG’ s architecture ( minor editorial
corrections of omg/03-05-01) [ EB/OL]. (2007). http://www.
omg. org/cgi-bin/doc? omg/03-06-01. pdf.

[9] PIERS W. M2M/Atlas transformation language ( ATL) [ EB/OL].
(2010) [2011-04 1. http://wiki. eclipse. org/ATL.

[10] ELDER P. IBM rational project lead. M2T: eclipse model to text
[EB/OL]. (2012). http://www. eclipse. org/project-slides/EMFT-
JET_Europa_Review. pdf.



