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Abstract - This paper propose the approach for integrating
SPEM modeling tools with the Query/View/Transformaton
(QVT) tools using Eclipse Modeling Framework (EMF). Theaim
of tool integration is to support the adoption of Model Driven
Architecture within the organizations, which currently use
“traditional” software development approaches. The software
development process lifecycle of organization is pposed to be
expressed with the help of OMG SPEM language. The appach
presented in the paper is based on the model-leviitegration
using EMF based interfaces, which will help to linkthe MOF
based Ecore models with the QVT transformation tools The
outcomes of the work are: (i) the design of EMF baske tool
integration, (ii) solution prototype for Eclipse envronment (iii)
QVT Relations transformation rules. Model transformations are
performed using mediniQVT tool, which is able to opeate with
the models expressed as Ecore metamodels and proesd
debugging features and transformation rules tracing The QVT
Relations transformations are applied to the sourcenodel, which
corresponds to the “traditional” software developmant lifecycle.
The outcome of such unidirectional transformation isthe new
software development process, which corresponds the model-
driven software development process. The generatedarget
model is SPEM compliant, and can be imported intohe external
tool supporting SPEM models in Ecore.

Keywords: EMF, model transformations, QVT, SPEM, tool
integration, UMA

|I. INTRODUCTION

To overcome competitors, business organizations
changing their business processes to shorten expessd
utilize their resources in a more effective way.ft®are
solutions are helping organizations to organizér tiverk and
drive business. They can provide the effective ways
working by defining workflows, which are quite cormme.qg.
in Enterprise Resource Planning (ERP) system soisiti

Software development companies are providing smistto
the client business organizations through the dglig
software products, consulting and supporting thdrese
software solutions can be quite effective in thersterm
perspective. However, in a long-term perspectivasiness
processes can be changed to a great extent, aodthas
architecture of software product might change. Assult —
software products used in organization are repladgéd new
ones, which are able to satisfy new requiremertiss ffiggers
the initialization of new software development lifgcle,
which includes capturing requirements, creatingcfiamal
specifications and further development activities.

It has been almost 10 years since the Object Maneage
Group (OMG) consortium suggested the usage of MDA
resolve these problems and make the modelling psoeed
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the models development essential in the softwaveldpment
processes [1], [2].

It is not yet became largely used and adopted ftyvace
development companies. One of the reasons coultlebkack
of motivation for the software development compangnce
it could make the software development less expenisi a
long-term perspective and require less chargegbilit

Another reason could be the lack of specific ircdtains on
how to use MDA, which involves the low rate of atiop for
MDA concepts by the software engineering industaigk of
transformation tools and integration between therhich is
very essential if we think about usage in real gotg) [3].
Also the transition to the model-driven softwareveélepment
process from currently used practices and methgidds an
issue.

Authors of this paper are concentrating their é$foon
providing technical solution to support softwares@lepment
process transition from “traditional” software demment
process to the MDA compliant process using procasdels.
The model-driven approach itself and its principlase
suggested to transform “traditional” software depehent
model to the MDA compliant: the source model présgn
“traditional” software development process is tfansed to
the target model, which presents the MDA-basedwswé
development process using QVT transformations. The
innovative approach proposed here is to use MDA ehod

fansformation principles even for such managetdsk as

changing the development life-cycle.

The structure of this paper is organized as follo@usrrent
section provides general introduction to the problarea,
which is followed by terminology. Section Il consisof
problem statement and related works. The main isalus
described in Section Ill. First, high-level transfation
process definition is introduced. Then the requésts for the
modelling process are outlined. Relations betweaenifidd
Method Architecture (UMA), Ecore SPEM and Eclipse a
described in the following sub-sections. Next sabtion
provides an example of QVT Relations transformation
specified in Ecore. Finally, authors describe latigns of this
paper and make conclusions.

A. Terminology

To avoid ambiguities in the terminology used, tleneral
terms and most important concepts used in this rpape
described below:

e ‘“Traditional” software development process any

t  software development process, which is dealing with
code-oriented software development approach (bgith a
and heavyweight process);
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Process Engineering Meta-model) and BPMN (Busine§ﬁ
Process Modeling Notation) to present process mofdsiich
functionality. Also, there are varieties of diffatetools
available, which are able to represent exactly #wsoe
development process as a model. Some of the malslywi
used tools are [4] — [6]:

of model and its fragments. In general, models t&n
exported to the XML format. Some tools provide tixale

Organization — the software development companyf the examples is the MagicDraw UML. It has birilt-
willing to change their current “traditional” sofare integration with Eclipse. In practice, this intetipa is limited
development process and adopt the model-drivewaodt to the class diagram usage only, and without auiditi
development process; development it can’t be extended e.g. to use &gtiliagrams.
SPEM (Software Process Engineering Meta-Model) — When thinking about process modelling, additioreexts
metamodel used to describe a concrete softwavehich should be taken into account are:

development process or a family of related softwaré. Lack of methodological guidelines (how to use a
development processes, excluding process enactment modelling tool in real project);

[13]; 2. Transformation chain is not complete (tool
Process architect — the role in the organizatiomchvis interoperability issue) [7].

dealing with the software development process arabie A Related Works

to understand and describe any process relatezftigase . ]
development within his organization; The authors of this paper already concentrated #féorts

SDLC (Software Development Life Cycle) — sequentia? MDA integration into the_ traditiqnal softv_varevdadx)pment
process used by a software development team tdmvehfecycle from methodological point of view [8] —10].

software system; Software development activities, workflows and waite
SDLC element — any SPEM element: phase activityevelopment team organization were also analyzedhén
artifact. role: previous researches [11], [12].

Open UP — Open Unified Process from Eclipse, itegat SPEM [13] is widely used in practice. It is de-fact
and incremental approach within a structured ligéey standard, which can be readily applied to modelso§ware

which is based on simplified RUP process [29]; life cycle processes. For example, the architeatfitbe well-
mediniQVT — QVT Relations transformation tool byknown RUP (Rational Unified Process) process fraotevis
IKV++ Technologies AG [30]; based on the SPEM, and its extension is supposteddet of

EPF (Eclipse Process Framework) — customizabl@ols, including IBM Rational Method Composer. SPERh

software process engineering framework for the gsec be examined in relation to project management afitvare
and method content representation: life cycle processes definition. It can be suppletee by a

UMA (Unified Method Architecture) — defines the raet 'ange of methodologies and standards that ipclheIeCMMI
model for how the EPF method content and procemses [14], RUP [15], ISO [16] and IEEE [17]. Various ez8ches
structured [31]; apd_ case studies are available on thIS. area. T_het mo
EMF (Eclipse Modeling Framework) — mode|in95|gn|f|cant ones from the author’s point of vieve aftescribed

framework and code generation facility for builditwgpls below.
and other applications based on a structured datiein !N order to apply the rules of model, meta-model areta-

The core EMF framework includes metamodel (Ecore?eFa_'ande' definition, SPEM as meta-model of preces
for describing models and runtime support for thedlets efinition can be enriched with additional compaseat the
including change notification, persistence suppwith meta-meta-model level. The authors of [18] undertimat all

default XMI serialization [32]. process meta-models are built on a core set ofegscwhich

XMI (XML Metadata Interchange) is Object Managemen@r€ &lways more or less the same (work items, ptsdand
Group (OMG) standard for exchanging metadatigsources). In addition to these common modellimgstructs

information via Extensible Markup Language (XML). they integrate domain related concepts, which pea;iﬁcally
dedicated to the needs of expression of the uséth e

Il. PROBLEM STATEMENT standardization of meta-meta-model all these meaidets
may be described using the same formalism [18].
Combemale and Cregut [19] suggest enhancing SPEM wi
e Object Constraint Language (OCL) [20], becaukeks a
formal description of its semantics that makesaitdhto use.
Additional problem is that using SPEM is diffichitcause the
OMG proposal is very general and provides no diveston
how to use it. In future it is planned to defineeogtional
semantic for SPEM refined with OCL, not only stuured.

It is possible to transform SPEM models to othdtvaare
processes notations. [21] proposes its own soluwiiohow to
map the SPEM and XPDL, naming their approach
SPEM2XPDL. The mapping is done using major entity-
mapping table. During transformation such enties given
with default values. Transformation algorithm isyided, and
also implemented using SoftPM software.

There are different notations exist like SPEM (@&afie

Eclipse Process Framework;
Objecteering Modeler;
MagicDraw UML (SPEM plug-in);
Rational Method Composer;
Enterprise Architect.
The essential problem is tool integration and et{poport

interfaces, which are actually limited in practicslage. One
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Tratt [22] investigates different approaches to glod
transformations. Particularly, attention is paid @MG’s
Queries/Views/Transformations (QVT) [23]. Tratt [2also
reviews problems of tracing activities
conformance, when the changes are made on theslush —
source model and target model. Unification of dextlae and
imperative issues on model transformations is psedoby
adopting new approach to model transformationis. ¢apable
of providing a flexible, efficient, and practicalagform for
creating model transformations, which can be reluge
relation to SPEM. General Standard Software Prodess
applied to MDA in SPEM within MASTER project [24]t
provides standard workflows and activity model gsBPEM
1.0. Therefore SPEM can be utilized as a generg-medel
for defining processes. Model-to-model transforovadi can
be applied to SPEM models, like they are applietusiness
process models according to MDA. But in the eadysions
of SPEM there was a lack of formalization and laygmwas
not supported.

The QVT Relations language was suggested by autifors
this paper for SPEM metamodel transformations #j.[2

The process meta-models
problem is reviewed in [26]. This paper named “legs:
Centered Model Engineering” was written in 2001ywhwver,
since this time the problem became even more sehienause
of the different MOF implementations.

Software process modelling questions are investitjam
[27]. An essential work on the process meta-modkelalso
provided in [28].

The sections below propose specific integratiorutsmh
design, using the Eclipse as a general platforndithhal
deliverable is partially implemented QVT rules.

A. Process Definition for High-Level Transformation

The steps below represent the process dynamical fibe
number labels represent the goals (what happened wbal
has been achieved), and the letter labels repretent
actions/tasks (actions which need to be performedjionale
of every goal is explained.

INTEGRATION SOLUTION FORMODELLING TOOL OFSDLC

and models

integration and unification

context. This will allow modifying the current
model without changing non-standard elements;

c. Define output model, which helps to avoid
transformation within the same model, so called
in-place transformation;

d. Define transformation direction (from source

model  representing  traditional  software
development, to the output, representing model-
driven software development). ImediniQVT
tool the transformation direction is defined
dynamically, inRun Configurations screen.
Rationale: by defining QVT transformation rules 8PEM
models based in Ecore, it is possible to link amunilize so
called ‘“traditional” software development activitiewith
model-driven ones. Every SPEM activity or workflavhich
corresponds to base building block of the “tradiéti
software development process will be described froodel-
driven perspective.
3. QVT relations transformations executed successfty
errors), and the output model generated;

a. In case of errors — the execution trace should be
analyzed;
b. If needed — debugger perspective should be

activated and the program transformations
should be checked in the run-time.

Rationale: in order to use the output SDLC model in
practice, it must be correctly transformed from twurce
model. Though, the correct definition of transfotima does
not always guarantee that the output model is cbrre
Therefore, the model can be additionally validdigdiefining
OCL rules for some base building blocks where #mgusnce
of activities described is important.

The target is specified at runtime when invoking th
transformation and is called thexecution direction For
SPEM model transformation we are using unidireion
transformation, the direction of transformatiomridd.

The link between the modelling tools, models andirth
relationships within Eclipse platform is depicted Big. 1.
The whole process in more details is describe@%h. [

B. Requirementsfor the Modelling Process

1. SPEM v1.0/SPEM v2.0 Ecore metamodel defined and Different process architects can describe the same

validated;

development process differently by creating distimodels.

a. Create metamodel using Sample Ecore Editor, ofh® models can be well-formed, but at the same tisgess
b. Create metamodel using Graphical editor Ecorwhen it comes to defining QVT transformation rulesthem

Tools.
Rationale: metamodels are abstractions for modat$they
define the properties and domain constraints fer rtiodels.

due to insufficient formalization level and ambiggs in
transformation interpretation. That's why additibna
procedures should be followed. In order to handie a

Thus, before creating any SDLC models and deﬁnin@onstrain the whole SPEM process modelling for oizgtion

transformations for them, there is a need to haetamodel
created. This is a base for modeling process.
2. QVT relations transformations defined

a.
target model (phases, activities, tasks and their
relationships);

b. Define QVT Relations transformations for the?:

SPEM elements converted in a model-driven

62

Copy all SPEM elements from source model td-

and SPEM transformation processes, several regeirsnare
defined under the solution offered in this papédreyl are the
following:

The process architect represents the current saftwa
development process using the base building blocks
(Open UP based process used as a source);

Elements, which are not possible to represent usasg
building blocks should be placed into the modet] an
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Open UP
base buiding e Eclipse
blocks
3 |
UMA model UMA-to-Ecore
A (XML) > transformation 2FF CTEEST
v
Custom SPEM model for | / ‘
building “traditional 5 = odel SPEM model for
blocks development” |\ CoIENnoce MDA-based
\ (XML) "
\ A development’
‘;4 Ecore model _ -
(XML) mediniQVT
( QVT transformation rules )

Fig. 1. SPEM model integration schema for Eclipse

linked with existing building blocks. It means trelt the metamodel, used to describe models and runtimeosuf32].
process building blocks should be linked togetheat— For SPEM model transformation we are using
least one link for the element must exist; unidirectional transformation, the direction ofrtséormation

3. To avoid incorrect interpretation of the elemermntd aase is mda.

the understanding of concepts — both base buildiagk _— :
names and software development organization’sc' UMA o Ecore SPEM Mappingsin Ediipse

identified element names should be used. This allow SPEM implementation in Eclipse is called EPF (Esgip
unifying terminology and different naming descripts Process Framework). While SPEM is just a metamodel
for the same elements. specification and OMG provides no information retjag its
In this paper any software development process mod&Sage, EPF is an gxtengble framework and tool_fset
which represent the process used in organizatitintwe help SOftware process engineering - method and proaesreng,
of Open UP base blocks and which should be transformed f#prary management, configuring and publishing acess.
the model-driven software development process moidel It also covers process content for a range qf _sqftware
calledopenup. The model, which represents the target proce§§velopment and management processes supportiagvies
model and model-driven software development prociss 2dile, and incremental development [31].
called mda. These names are used for identifying, The main process modelling tool in Eclipse is @hllEPF

respectively, the source and the target modelshén @vT COmposer. It is a tool, aimed to produce a custabie
Relations transformations. software process engineering framework. Since dneuo

Both models are expressed in SPEM notation, anéboon goals is to integrate process model into the taansdtion tool
to SPEM metamodel. The metamodel used for tH®€diNiQVT, we would need to take into account the
representing SPEM models is EMF Ecore. It is aripgel Metamodel properties.

1 0.* indudes
T | %\ | | |
Guidance ArtifactKind Workitem RoleKind Condition ProcesComponent
WorkDefinition ; Precondition
ActivityKind lteration Phase Lifecycle

Fig. 2. UMA metamodel for Eclipse EPF
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Once the model is defined in the EPF, it can beodgd to In similar way, all other transformations for réhat
the external file in XML format. The Eclipse packag which traditional SDLC base building blocks with modeivén base
EPF Composer models are stored is called UM/-Aelements are defined.

org.eclipse.epf.uma.

Since the mediniQVT is dealing with the models toEe,
the adjustment of the model to the Ecore formagdgiired.

SPEM elements in Ecore belongs to eClassifiersclgpe
is specified as an attribute parameter EClass. &emame is
also specified as an eClassifiers attribute paramethe
linkage with the elements is defined using eStmatkeatures
tag. For more information on the Ecore refer tortretamodel
definition [32].

UMA defines a method library as a root containar dt
method elements [31]. All containing elements asoaiated
by composition and stored in a single XMl file. tase of
UMA models, Ecore extension can be used for qugryin
unidirectional associations in the reverse directlballows to
get, e.g., the list of tasks for the desired r@dditionally,
when some real UMA models are exported from EP
Composer, they contain excessive details like dasmns and
links to external documents. This kind of infornoatiis not
needed in the QVT structural transformations, dmatefore,
can be omitted in the model.

D. UMA and SPEM Metamoddl Integration
Because of the differences in the metamodels betwe

Work Product

=

0..1‘ 0.*

Process Role

Process
Per former

0.

0.

Activity

[Ny

Iteration

Lifecycle

0.1

Model Element

Process
Component

-1 Guidance Kind

Discipline

SPEM and UMA, a mapping between them is neededse c
we are using external models specified in SPEM.

Fig. 2 describes the metamodel for UMA. Fig. 3 dibss
the simplified metamodel for SPEM, since SPEM hasem
expressiveness which we are not using, comparingMa\.

Fig. 3. Simplified SPEM metamodel

TABLE 1

SPEMAND EPFMETAMODEL ELEMENT MAPPING

UMA contains fewer packages than SPEM 2.0. It hasnb

SPEM

UMA

designed from SPEM 2.0 to fit with EPF Composer].[33

Table 1 provides element mapping between the UMA an

Work Definition

Work Definition

SPEM elements. Iteration Iteration

Since not all the elements and their relationdénrhetamodel | phase Phase

can be unambiguously mapped, the suggested stibsidme Lifecycle Lifecycle

from the same metamodel is defined in the brackets, for

SPEM element “Step” there is no corresponding efgne | Process (Subset of Process Component)
the UMA. However, according to the SPEM metamodel,Discipline (subset of Process Component)

“Activity” is a generalization for “Step”. Therefer in UMA it

Process Component

Process Component

is marked as ‘“subset of ActivityKind”, becauss
“ActivityKind” in UMA corresponds to “Activity” in SPEM.

Activity

ActivityKind

Three elements from UMA are not mapped — in SPE®&Y th

Step

(subset of ActivityKind)

are defined as attributes for links, and are nievemt here.

Process Performer RoleKind
E. QVT Rdations Transformation Exanple Process Role (subset of RoleKind)
An example of SPEM to SPEM QVT Relations cuidance (subset of Guidance)
transformation is provided below — see Fig. 4. Bstlurce . . .
Guidance Kind Guidance

model openup and target modeindd belongs to the same

Model Element

Process Definition Element

metamodel SPEM, which is expressed in Ecore format.
There are two top relations: the first one,

calledwork Product

Workltem

DrawBP2CreateBPmodel, changes the name attribute fo

Work Product Kind

(generalization of Workltem)

activity “Draw business process diagram”. The second one,

Condition

CopyActivities — makes a copy for all activities from th
source model to the target model, in case they rae

Precondition

explicitly defined like activity Draw business process

Goal

diagram’. This constraint is set up imhen section.
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transf or mati on SPEMtoSPEM(openup:SPEM, mdd:SPEM)

- Copy source activity to target, changing the
activity nane,
- occurs only for Initial phase
top rel ati on DrawBP2CreateBPmodel

{
checkonl y domai n openup p:Activity{
name =" Draw business process diagram”;
owningPhase = "Initial";
" enforce domai nmdds: Activity {
name = “Create business process model”
)
}

-- Copy activity from source to target when it
is not base activity
top rel ation CopyActivities

theName: String;

checkonl y domai n openup p:Activity{
name = theName
" enforce domai nmdds: Activity {
name = theName

}v
when
not DrawBP2CreateBPmodel(p,s);
i
Fig. 4. SPEMtoSPEM QVT Relations example
F. Limtations

The solution proposed in this paper is limited twe t
integration within the Eclipse platform only. It it able to
solve one of the most essential problems — howtagrate the
SPEM model to and from any tool. In order to intggrevery
modelling tool which is using SPEM as a metamoahes,
would need to define the transformation chain foerg
unique format used by the modelling tools.

However, with some rework, the concepts presemntdtis
paper can be applied to any software developmentess
modelling tool.

Even if we use unified metamodel, it can be exgeddn
a different manner, depending on the implementatibime
same model developed in different tools can comedpto
different data type definition (DTD), therefore ditibnal type
transformations are required.

IV. CONCLUSIONS

SPEM integration into the transformation tool supipg
QVT is not a trivial task, since there is no singieified
standard which could be used for models interchaagel
different standards requires unification.

Practical goal
“traditional” SDLC and transforming them to the nebd
driven software development lifecycle model is g of

of the developing SPEM models fofg]

formalization of architect knowledge using QVT myleand
providing the ready-to-apply software developméfet tycle
model.

There are various tools available, which suppoofsasre
development process modelling. Though, there araniited
integration mechanisms and interfaces defined betwhese
tools. Generally, capabilities of model exportingdatheir
usage in legacy tools are limited due to differeabl
standardizations, which raise a natural usabilibbfem.

Integration solution proposed is designed usingip&el
platform, which is highly adopted by the softwargi@eering
community. SPEM is used as a metamodel for software
development. SPEM is one of the MDA standards neefiby
OMG.

The paper presents the results of investigatiorh@n to
integrate modelling and transformation tools togetin order
to handle SPEM model transformations in the EclipEee
outcomes of the work are:

e Tool integration design based on EMF;

e Eclipse platform based solution prototype desaipti

e Partially implemented QVT Relations transformation
rules.

Unfortunately, OMG standards are used as a baseties
developing custom modelling tools and extendingndaads.
Developers are adding additional functionality and
enhancements to these tools, which makes imposkibie-
use the models without transforming models exprbdse
XML. E.g., the models created with EPF are notyfl8PEM
compliant. Even the metamodel implementation can be
different (SPEM implementation in Ecore and UMA)rdises
additional problems for transformation tools likedmiQVT.
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Vladimirs NikulSins, OksanaNikiforova. Riku integracija SPEM moddu transformaciju nodroSinaSanai Eclipse vié

Saji rakst ir piedivata pieeja SPEM mod&anas iku integgSanai ar Query/View/Transformation (QVTikiem izmantojot Eclipse Modeling Framework
(EMF). Riku integicijas nerkis ir modévadimas arhitekiras ievieSana konapijas, kas fokug§as uz & saucaram ,tradicioralam” programmairas izstides
pagémieniem. Programmatas izstides dzves ciklam ir fibat aprakstam ar valodu OMG SPEM. $ajakst piedivata pieeja balsts uz mode/adimas
integfacijas izmantojot EMF-izétus interfeisus, kas pdk savienot MOF dxétus Ecore modes ar QVT transforitijas fikiem. Darba gait tiek izstadati
sekojoSie artefakti: (i) EMFazeta fiku integécija (i) risinajuma prototips Eclipse videi (iii) QVT Relationsatrsfornacijas likumi. Modéu transformicijas ir
veiktas ar mediniQVTiku, kaslauj stadat ar modéem, &diem k& Ecore defigtiem metamodéem, ki ai piediva atkudoSanas un likumu trgiamibas
iesfgjas. QVT Relations transfomuijas tiek pielietotas attigiea uz avota modeli, kas atbilst tradicitmm programmatas izstides dzves ciklam. &
transfornacijas rezulits ir jauns programmatas izstides process, kas atbilst mbdegimam programmatas izstides procesam. |zveidotsérka modelis ir
SPEM atbilstoSs, un vaibieimporgts vaiikos SPEM atbaldmosargjos fikos.

Baagumup Huxynasmms, Oxcana Huxkndoposa. UHTerpanusi NporpaMMHBIX HHCTPYMEHTapHeB /UIsl o6ecnieueHns: Tpanchopmanmun SPEM moneneii B
cpene Eclipse.
B naHHO# cTaThe MpeaaracTcs MOAXO/ A HHTErPalMy MPOrpaMMHBIX MHCTPYMEHTApHEB MOACIMPOBAaHMs ¢ moMolsio cpeacts Query/View/Transformation
(QVT) B cpene Eclipse Modeling Framework (EMF)Llens nnTerpamum nporpaMMHBIX HHCTpyMeHTapueB — obecredeHue BHexpenust Model Driven
Architecture BHyTpH opraHM3alMH, [OKa YTO HCIOJNB3YIOLIEl Tak Ha3blBaeMble “TPajHLHOHHBIE” CrIOCOOBI pPa3pabOTKH MPOrPaMMHOIO OOECICYCHHSI.
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IMoxpasymeBaeTcsl 4TO JKU3HEHHBIH IIMKJ Iponecca pa3pabOTKu MPOrpaMMHOrO oOecHedeHHs JOJDKCH OBITh 0ToOpakeH ¢ momomsio si3sika OMG SPEM.
HayuHeIit moXo/] Ipe0CTaBICHHEBI B JaHHOW CTaThe OCHOBaH HAa MHTErPaluK Mozieiel npu nomon EMF unrtepdeiicos, uro nomoraer ceazate MOF moaenu
6asupyromuecs Ha Ecoreco cpencrsamu tpanchopmanun QVT. Pesynasratamu pabots! siBistorest: (i) cxema unTerparmu ocHoanHast Ha EMF (i) mpororun
pewenust 1 cpensl Eclipse (i) mpasuma tpancdopmannu QVT Relations.Cama tpanchopmamust Mojenell OCYIIECTBISIETCS IPU MOMOIIH CPEACTBA
mediniQVT, koTopblii Mo3BoMIsET PaboTaTh ¢ MOJEISIMH ONMCAHHBIMU KaK MeTamozenu Ecoreu mpenocrapisier BOBMOKHOCTH OTJIAAKH W TpaccHpoBku. QVT
Relations tpancopmaniy NPUMEHSIIOTCS OTHOCHTEIBHO HCXOJHOM MOJENIH, COOTBETCTBYIOIISH T.H. “TPaJMUHOHHOMY’ JKH3HCHHOMY LMKy pa3paGoTKH
IpOrpaMMHOro obecredeHus. Pe3yapTatoM Takoil OJHOHANPABICHHON TPaHC(OPMALMK SIBISETCS HOBBI HPOLECC Pa3spabOTKH, KOTOPBIA COOTBETCTBYET
npoueccy pa3pabotku MDA. TlonydenHas B pe3ysbTate TpaHC(hOpPMAIMH MOJEIb OCHOBBIBaeTcs Ha cTangapre SPEM,u MoxeT ObITh 3arpyeHa BO BHELIHHE
cpelcTBa MOAENMpPOBaHUs noajepxuBatompe SPEMMozenn onucanHble ¢ nomomnipio Ecore.
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