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Qur Vision on NDA:
A Modeling Infrastructure

open to a variety of
nodel i ng and nodel
transfornation techni ques

and open to different
donmai ns
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Architecture Cuideli nes

Al nodeling instrunents and
principles are defined by nodels
t hensel ves, nbdel dat abases are
deri ved

— We use the Meta Onject Facility
(MOF) for this purpose
Based on t hese netanodel s, donain

speci fic visual nodeling | anguages are
def i ned

— W use different techniques here,
e.g. UML based | anguages, textual
| anguages, new graphi cal | anguages
Al so based on the netanbdels, further
processes | i ke code generation or
nodel transformations are de@jned

— W keep notation and théSe:.... IKV
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Archi tecture ui deli nes:
Concepts, Notations and Mappi ngs

defi ne def i ne nodel
mappi ng definition of transformation
bet ween

nodel i ng concepts rul es

concepts and
notation #

/
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automati c R
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of nodel \
dat abases \\ model nodel
I S t r ansf or mat or s
gui de or code
for concepts generators
B dat abase @
apply notation /> "-_\ppl y transformators
gui des to express : p for automatic
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rodel s =

system construction
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The Big Picture
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Users Vi ew
Pl M Model i ng usi ng EDOC
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Users Vi ew.
PSM Ref |1 nenent using Moddel i ng Tool
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Users Vi ew.
Generati on of Java Code out of the
PSM

Ratl onal Rose Rat il onal Rose .
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Tool s supporting the Mdeling
| nfrastructure

Automatically generate
<<metamodel>> nodel databases out of <<metamodel>>

EDOC the metanmodel s, using €nagoOSP
| KVs medi ni tool chain / CCM

These nodel dat abases
support nmechani sns for
e transactions

« nodel change
notifications

« XM i nport/export

PIM
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Database
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Appl ying the Medini tool set
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| nfrastructure: Generation of
Repositories

Meta-Meta-Model

generate

Model
Database

levelop the met
model with UML

store
Any Model and
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Composition

Generation of the EDOC Repository

1~ ComponentUsages (0.n ComponentUsage
<> I@name : String
+owner +uses

+usage/ 0..n

/1 1DL

i nterface ProcessConponent Def
Pr ocessConponent Def C ass,
Por t Omner Def ,

Conposi ti onDef ,
UsageCont ext Def,

7

I&granulan {

ECA:. : Model Managenent : : PackageDef

WisPersis _ _ _
Wprimitive ECA: : CCA: : Granul ari tyKi ndDef granularity ()
primitive raises ( Reflective:: MfError );

\ void set _granularity ( in

ECA: : CCA: : G anul ari t yKi ndDef new val ue)
| DL rai ses ( Reflective::MfError );
bool ean i s_persistent ( )

rai ses ( Reflective::MfError );




Composition

Generation of the EDOC Repository

(cont.)
1 Comp()?é [* C++ */
<>
Fowner cl ass ProcessConponent Def Ser vant
‘ Chs . virtual public
ProcessConponent Def Cl assSer vant,
/1 DL virtual public PortOmerDef Servant,

virtual public ConpositionDefServant,
IsSCompa virtual public UsageContext Def Servant,

inLerfa virtual public
P:)?f(e: Model Managenent : : PackageDef Ser vant
{
Sgr‘rpo publ i c:
’ ECZ:q' virtual ECA::CCA:: G anul arityKindDef _Ptr
granulan { “lgranularity ();
@isPersis virtual bool is _persistent ( );
Gprimitel  ECAY-—o T B T o L
pn‘@ze | ef | ective :
I VOI d//;s/et—__gran l'arity ( in ECA::CCA:: G anul arityKi ndDef

}l};ai ses ( Reflective:: MfError );
void set” is persistent ( in bool ean new val ue)
raises ( Reflective::MfError );
I/
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EDOCC Model Repository

* Repositories are generated wth:
— MOF21 DL CGener at or
— MOF2C++ Cener at or

« EDOC repository inplenents the
generated CORBA IDL interfaces

e Repository Control Center provides
— Debuggi ng and Monitoring capabllltles
_ Ser | al | 7 at | on Rapository Control Cantar
to XM
—In the future:

Control over s
Medi ni =
ext ensi ons G
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Medi ni Extensions to repositories

* Repository i1 nplenents the generated
CORBA | DL I nterfaces plus:

— Transaction capabilities
— Per si st ency

— Medi ni Ext ensi ons under devel opnent

« Consi stency Managenent through active
communi cati on of nodel changes as
Notifications

— Medi ni ActiveRepository Service (MARS)
« Validity Maintenance: repository
checks neta-nodel constraints at run-
tinme

....... = KV
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Model Transfornmati ons

MOF Meta Meta

Source Meta Model ine Formal Target Meta Model

£.9. Business Transfarmation e.g. Platform
Meta Model Rules : Meta Model

Apply r
Source Model Transformation Target Model

e.4. Business Rules 2.0. Flatﬁﬂ'rm SFE{iﬁ{:
Model Software Components

-------- = KV
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Transformati ons from EDOC to
OSP/ CCM

« Transfornations are defined between
net a- nodel s
— EDOC net a- nodel <> enago OSP/ CCM net a-
nodel
— They specify, how any EDOC conpl i ant
nodel (i.e. instances of the EDOC net a-

nodel) is transforned to the OSP/ CCM
pl atform

« Transformations are by itself 1 nstances
of a (transfornmation-)neta-nodel

— this neta-nodel determ nes, how to
defi ne the nodel -transfornmati ons

—currently no OMG standard exi sts
(initial subm ssion deadline has | Uﬂ{v
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Approaches on transformati ons

e Rule based transformati ons

— Specifiy how to construct a target from
a source nodel

— Exanpl e | anguage: UM. ActionSenmanti cs

e Declarative transfornmati ons

— Specify only the result of a
transformation (i.e. as invariants and
post condi ti ons)

— Exanpl e | anguage: Obj ect Constrai nt
Language ( OCL)
e O her approaches use tenpl ates or
scripting/semformal | anguages

....... = KV
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Approaches on transformati ons
(cont.)

e Rul e based transformati ons

— Specifiy how to construct a target from
a source nodel

— Exanpl e | anguage: UM. ActionSenmanti cs

Advant ages:

— Significant and intuitive formalism
— Sinple i nplenentation derivation

D sadvant ages:

— Lack of (automatic) testability

— Rul es are only ,one-way"“

« changes late in the software process can
not be propagated back -
-2 KV
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Approaches on transformati ons
(cont.)

eDeclarative transfornmati ons

— Specify only the result of a
transformation (i.e. as invariants and
post condi ti ons)

— Exanpl e | anguage: (bj ect Constrai nt

Language
e Advant ages: : A << Transformation Task>> }mmEé
- - Hh #the target ~ |
— Testability & Traceabi City o

J

— , Two-way“ transfornations

 Di sadvant ages: OCL ot~
— COITp| ex formali sm { selfid = self the_target.name }
(error-prone) .
— I nplenentation nore difficult ™" ... IK.JVGEAG




Qur Approach for Transfornmations

e Three steps towards a MOF Transf or mat or
Generator (MIG:

1. Specification and devel opnent of a
Transformat or Core CGenerator (”Skel eton
Generator”)

i ndependent of any transfornation
concepts

e produces neta-nodel specific
transformators (for EDOC and OSP)

2. Devel opment of an EDOC t o OSP/ CCM
t ransf ormat or based on gener at ed
skel et on

« Parallel inplenentation of code
generators

* Realization of traceability, tfestabjK\fy

IIIII

and paraneterization (or interactt oryyrowcsesas




The MOF Transformat or Gener at or
(MIG

« Specification and devel opnent of a
Transformat or Core CGenerator
(" Skel eton Generator”)
— First part of the whole CGenerator
— | nput:

e Source (EDOC) or target (OSP/CCM neta-
nodel s

— Qut put:

« neta-nodel specific Skel etons (, Wl ker*)
for nodel -transformati ons (EDOC) or
code-generati on ( OSP/ CCM

— Status: The Skel et on Generator produces

already utilizable transformators for
hal f - aut omat ed devel opnent

2KV
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Qperation of the generated Transformator
Skel et on

Skeleton , walks”
over source tree

\ \
transformation_procedure_1 ()
transformation_procedure_2 () >
transformation_procedure_3 () .
\ )

OSP/CCM Target Model

M1-level instance
M1-level Instance (in repository)

(in repository)
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LAY L i TECHNOGLOGIES AG



Transfornmations: final step
(vi sion)

— Repl acenent of hand-witten code wth
eval uated transformation rul es

Rul e based or declarative approach for
the transformati ons (possibly a
conbi nati on)

Gai ned experience from FhG FOKUS /

| KV++ j ol nt subm ssion to the MOF2. 0O-
| DL Request For Proposal and OMG
process wll influence the decision

e, JKV
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Advant ages of our approach

« Platformindependence through a fornal
specification of the transfornations

e Testability

—rul e and/ or constrai nt based
speci fication of transformations
all ow for validation and/ or
verification

e Traceability

—the trace of elenents is easily
extractable fromtransfornmation
nodel s

e Highest flexibility, |late determ nation
of transfornmati on nodel
....... = KV
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Concl usi on

e Medini tool set supports infrastructure

— I ntegration of nodeling tools,
transf ormati ons

— Extensions during the project needed

e Transformations wll be one essenti al
— Already realized part of the

— Possi bly conbi ned approach of rule and
constraint based specification in future
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