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Abstract. Model Driven Engineering (MDE) is often applied to support-sof
ware engineering processes (i.e., from reverse to forward erigmeacluding
maintenance and/or evolution tasks). However, as promoted by thel Mod
Driven Organization (MDO) initiativet can also be relevant in more business-
oriented and strategic decision-making activities such as Enterprise Afchite
ture (EA). EA is the process of translating business vision and strategy-into e
fective change by better describing the enterprise's future statBumdnable

its evolution. Even if several approaches have already proposecedtfkinds

of support to deal with the compdrEA, an integrated MDE framewodom-
bining EA data federation, EA standard adaptation and multiple vietvpgp-

port is still missing. This paper reports on our ongoing experienceildfrigu

the TEAP MDE framework (based on the TOGAF standard and Sméoti=A
ing) notably addressing these three challenges in an industrial EAtcontex

Keywords: MDE, EA, Federation, Adaptatioifraceability View/viewpoint.

1 Introduction and Motivation

Model Driven Engineering (MDEhas already been largely applied in the general
context of supporting software engineering processes (conceroihgdyward and
reverse engineering) or when dealing with interoperability problergs, @ata ®-
change, component adaptation) between different systems, envirgnioats, etc.
More recently the so-called Model Driven Organization (MDO) initiative has been
showing that (businegsstrategic or decisional levels within companies, admapistr
tions, etc. could also benefit similarly from the application of MDE.

In this area, Enterprise Architecture (EA) [6] implies the effectiveasgrtation
and manipulation of many different aspects of an organization, suchtasynits
information system as well as depending services and people. Thereckaveiffe-
ent initiatives during the last 30 years aiming to provide a unifieddpfesentation
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framework, from the widely known Zachman Framewa2i][to the U.S. DoDAF
[9], British MODAF [15], Open Group ArchiMate [8] and currently the Open Group
TOGAF standard18]. However, fully and efficiently coping with E4s areal ch&
lenge [7] despite of the existing tools4]. ThusModeling, in the very large sense of
dealing withrepresentations of reality, has already been proposed as a possihle sol
tion in the EA context [5] although real effective applications of MDE Haeen
much rarer. Among them we can cite LEAP [3], which provides a lightgeneric
EA framework and language aiming notably at facilitating the anabfsisA repe-
sentations (models) via their execution/simulation.

Complementary to this initiative, the main objective of our TOGAF Enterprise
chitecture Platform (TEAPcollaborative project]9] is to provide (benefiting from
MDE capabilities) a lightweight support to other standard industrial EA idesiv
more particularly to EA governance and decisional processes as conproormed
manually by the enterprise architects. In particular, the industrial partnefSAR T
(namely Capgemini, DCNS and Obeo), based on their long-term expertigedand=
their concrete use cases, have identified some MDO shortcomings:

1. The capability of obtaining an initial cartography of the organizati@ystem
(here in terms of EA) from the relevant available information and data.

2. A standard EA) representation facilitating interoperability that, at the same time,
is flexible enough to be speciaidfor specific contexts and scenarios.

3. Support for the efficient handling of several views overdiyanization’s system
according to different viewpoints (here business, functional, technical, etc.

The paper reports on the TEAP ongoing experience to target these D& li
tions in an industrial context while identifying relevant improveméatthe MDE
technigues themselved/e focus on three main MDE-based approaches allowing to:

¢ Federate heterogeneous data sourcegtegr ate relevant EA information.

e Adapt more easily a standard EA solution to customer needs and poteimtatly
its different usages.

e Support multiple views/viewpoints over the same EA repository.

Resulting from this TEAP project, the SmartER/] tooling (continuously under
development) is implementing a model-based EA framework integratinggssie-
ly the three MDE-based approaches mentioned before. SectiBrend 4 respecta+
ly introduce them with more details. Section 5 concludedifcussing our experience
in TEAP and by summarizing both ongoing and future relatedswvork

2 Model Driven Federation of Heter ogeneous Data Sour ces

Within the context of EA, the amount of information to be consides very large.
Moreover, it can come in many different forms and quality levels, (dage, origin,
completeness, relevance, etc.) and from several distinct data sourcesNg. gloc-
uments, Excel files, databases, documentation,. &or)the architects to deal more
efficiently with this heterogeneity, it is important to provide them with cxemal-



vanced support for (semi-)automatically initiating their EA representatan this
plethora of available data. For instance, the business processes rgfathigation are
often already documented, at least partially or in a semi-structured f¢ergatin
Excel). Thus, being able to create some EA represergdtam this business process
information would be very helpful according to our industrial partners.

We calldata federation sucha “discovery + integratichprocess that populates an
initial repository of interconnected models representing the company’s EA.
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Fig. 1. Overview of the TEAP model driven data federation architecture

As shown inFig. 1, our repository stores EA models (that conform to ACF, our
TOGAF implementation). The objective is to get early model representations of th
information from the different data sources so that we can benefit MDE ted-
niques when analyzing/handling them. Thus, model dises§t] have been impt
mented to automatically inject the needed initiatih models (#1 in previous figure).
Modelto-model transformations are then specifying the requilad-to-EA trars-
formations (#2 in figure), using DSLs (e.g., ATL [4]) or IGPwith model handling
APIs (e.g., Java with EMFLB]). Finally, newly generated EA models can beeint
grated as part of the reference EA model(s) thanks to automated mogeirismn
followed by manual merging decision (e.g., using EMF Comg&l@ {#3 in figure).

3 Model Driven Adaptability

Another fundamental characteristic of EA is the need for adaptabilityn Evmsed
on a well-known standard representation (e.g., TOGISH [the concrete application
of EA in different organizations often requires extending or specialthi@goreEA
metamodel by reusing concepts coming from other metamodel@dgtance, in our
case, the core TOGAF metamodel had to be directly related with BPMN dimelss
processes and Reqlf for requirements specifications: the EA iafmmcoutl more
easily be linked to the data coming from different tearagle the company.



Within the context of TEAP, we address these two aspeetdaptability andcor-
respondingtraceability (between the extended EA elements and the related ones
from an MDE perspective. @fiirst establish links (with different semantics such as
extension, trace, etc) between elements from two or more models. These links are
then used to provide a global integrated representation of the different invabeed m
els, thus proposingmore general picture of the EA.
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Fig. 2. Overview of the TEAP model driven adaptability and traceabilitiiitecture

As shown inFig. 2, our proposal combines model weaving and virtualizatiohn-tec
niques. Virtualization (Virtual EMF 20]) allows transparently accessing a setesf r
lated models as if they were composing a single model. The possible lagk dyp
defined at metamodel-level in a reusabiapping model (a weaving model) using
different kinds of relationships (e.gsEquivalentTo, extends, refines, etc.) Once such
a mapping is specified (creatitige virtual metamodel), a virtual model is automat
cally available based on a particuliancks model (i.e., model element-level links).

4 Multiple Model Views/Viewpoints Over a Central Repository

EA is about establishing an integrated representation of a whole organizatiois This
challenging as it implies visualizing EA models that can be very large@nglex,
notably because of the many different Béilding blocks addressing several aspects
of organizations (e.g., strategic, organizational, technological, etc.). Tdwushe
framework to be actually usable, several interconnedeas over the same EAer
pository are needed, targeting different user types/roles. Thisesqairing specific
viewpoints on the EA data, combining one or more predefined views

As working with Obeo in the project, we rely on Obeo Desighélrtp support the
smooth integration of several views, distinct or complementary, wlilking on a
central EA repository. As shown &ifig. 3, this tool allows the definition of different



graphical representations for the same model element. Thus, an elenisplaiged

in one form or the other depending on the sexle or activity type, using an ant
mated lock mechanism. Each viewpoint corresponds to a set of speefiredard-
tions: diagrams, tables, matrices or trees that can be modified and/or extemated if
essary. To realize this, Obeo Designer combines MDE techniques for model dyandlin
(EMF [13]), model comparison (EMF Compar#l]), graphical editing (GMF12])

and model distribution (CDOL1[]). The coupling between the concrete represent
tions and the abstract syntax is minimized as much as possible to fawaniligus
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Fig. 3. Overview of the TEAP multiple model views/viewpoints

5 Discussion and Further Works

Based on our experience so far in the TEAP project, we can say ¢haffétive
combination and integration of several MDE technigues have shown toldédoab
bring benefits to some of the current industrial MDO shortcomiflgis. is particule
ly true when dealing with problems related to heterogeneity, adaptabilityualiza-
tion. However, the main finding is that some adaptations and/or vements from
an MDE perspective have been necessary in order to tackle the targetednidbO c
lenges. This has notably been realized based on the constructive feeeltriekd
from the different EA experts (i.e., the end-users in our caselvid in the project.
Some of these aspects are the following. Working on the federation pratdem,
have to deal with quite different data sources (e.g., Excel sheets, Poimérscle-
mas) than the ones usually considered in more standard Model Driven Rewgirse En
neering processes (source code, XML files, etc.). This is forcing usothfy the
available model discovery support and to regularly upgrade it with npposted
input formats, only having a partial (explicit) structure in some cA¥bfle addres-
ing the adaptability/traceability issue using model virtualization techniques, dhe to
integration aspects have highlighted the necessity of being able to virtuatinaly
models but also metamodels (which was not the case before). Thistably heen
required to improve model virtualization usability with already existing solsition



(e.g., SmartEA in TEAP). Finally, concerning multiple views/viewminwe have
realized that the problem was not so much on the tooling/feature side leuntaratine
human aspects: more particularly, how to agree on the best concriate $yn,rep-
resentation) to use for each specific and different group of uders [2

We are convinced that the work in the project will continue to heletisng new
relevant concrete insights, not only on how MDE can benefit EA fanentially
other related fields) but also on hdh, as a natural application field for MDE, can
be valuable to guide the improvement of some of the current MDE techniques
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