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Abstract. Systems Engineering (SE) approach is a tried estéd approach that promotes and coordinates all
appropriate processes to design, develop and t&gitam. These SE processes have been definedniyn ma
standards which are not always consistent with eztbler and often provide only generic indications.
Therefore, companies seeking to apply the SE approaust answer themselves the following questions:
how to tailor these generic processes to their @myp What methodology must be applied to deploy SE
processes? How to ensure the success of this depidy The purpose of this paper is to presentwioe t
main principles of a SE processes deployment methgital approach currently under development and
applied to a helicopter manufacturer. These priesipre: 1) The description of the set of actigitiecessary
for the deployment, 2) The main concepts necessatiie approach, gathered and shortly formalised in
global meta-model.

Keywords: Systems Engineering, Process, Interoperabilitypfgace Engineering, Interdisciplinary design,
Design Systems, AS-IS model, TO-BE model, Requiremmremagement

1. Introduction

The Systems Engineering (SE) approach is congldésday as a tried and tested methodological and
interdisciplinary approach for designing, evalugtioptimizing and validating a System of Intetest other
words, it allows defining an efficient model of $® Used To Design (SUTD)1][2]. SE particularly
promotes a collaborative work among project staldgre having, among other things, different culsuistakes,
organisations, business activities and rules. itdeg) structures, and standardizes when possikdet aof
collaborative processes. Among the numerous bendét us notice that the use of processes males th
organization much less sensitive to the differenbnges happening throughout the company’s lifeff(sta
turnover, organizational changes, etc.). Moreoitemakes the management and the continuous imprerem
easier. Finally, the processes advocated by thersible a significant improvement of the controlpodject
costs and schedule and development activitiedH@Jvever, prior to be able to apply SE approachgetiterprise
has to define what are, how to adapt and how tdoglalevant SE processes tailored to its orgaiaisaand
needs.

Many difficulties appear when trying to deploy tBE approach within a company. The first major diffiy
is the number of available documents (standar@sibfacks, internal reference documents, etc.) asideSE.
Among them, SE handbooks like [2][3] and standditds[1] are certainly the most recognized in tHe fild.
Unfortunately, they often suggest their own sepiafcesses but without considering the one provigedther
reference papers. However, let us highlight thameaization efforts have been directed by the INE®Snce
in the latest version of its SE handbook [2], agrahent of its processes with those proposed bis[given. So,

A system-of-interest (SOI) can be formally defirasi“the system whose life cycle is under consiiara{1]. In a more explicit way, a
SOl can be defined as any product or service tltangpany has to provide in order to meet the neéds market. For instance, among
the SOls of a helicopter manufacturer, we can roarttie various helicopters the company providésstoustomers but also services like
maintenance or supply of spare parts.

2 A System Used To Design (SUTD) is a system in ahafgorganizing, executing and coordinating allti¢s required for designing a
given SOI that, from market's needs, provides amemical and competitive solution. It is composgdabset of resources generally
located in the design office of the company. Thpeexed output of this SUTD is a completely defifigdual” solution that best meets
the needs of all stakeholders involved in the SEidre lifecycle and which can be provided to tpeotuction system” as an input. In
order to reduce their design costs and thus be ommngpetitive, companies must homogenise as fdregsdan all their SUTDs
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in practice, instead of selecting a single refeeepaper and using it as referential, companiesogan SE
processes often opt to define their own procesmdsng up elements in several reference documextspting
them, and ensuring their consistency.

A second difficulty is the generic nature of refege documents. But for [3] (NASA) and [4] (transpor
business), reference documents usually aim to pécaple by any kind of organisations. As a conseme,
these documents describe SE application at a kigtl-bf abstraction, often limited to the procesl, without
providing indications about the sequencing of ati¢is and their practical details. Therefore, timplementation
within a given company is not obvious at all.

Finally, there is no methodology available desagbhow to deploy SE within companies. Enterprisestm
try by themselves, using feedbacks they can get tither companies or the expertise provided by utargs.

The purpose of the proposed research work is teigegaccompanies with a method for the deploymerfsiBf
processes and SE culture. Our working hypothesfsaisthe deployment depends on the interopenahiitlities
and capabilities of the enterprise knowing thagrioperability can be defined as tlability of enterprises and
entities within those enterprises to communicate iateract effectively’{5]. Thus, enterprise can be seen as a
heterogeneous group composed of human resourcesi@f) and non-human resources (e.g. computests,
infrastructures, etc.) having to interoperate thiege the goals of the company. So, any lack afrogerability
from these resources constitutes an unacceptalligatential source of failures inducing risks, esien of
deadlines, supplementary costs, and customersatdifsctions. So, a special attention must be paithe
interoperability factor when preparing the deployinef SE processes.

Furthermore, if the company is able to character@aluate and maintain at a high level of matuitity
internal (intra company) and external (when collatiog with partners) interoperability abilitieshet
deployment and the exploitation of efficient SUTREl be facilitated. That's why, interoperabilityan be
considered as a key factor in the deployment.

This article presents the first two elements of phgposed method for the deployment of SE proce3des
section 2 presents a practical set of activitigmired to prepare the deployment considering tteraperability
factor. The section 3 introduces and comment themteta-model gathering all the concepts nece$satihe
deployment.

2. Deployment activities

The proposed method is based on a four-phase agipfoeusing on the specification and the tailorfaghe
company of the required SE process(es) to be deg)/and on the preparation of its (their) deployikraling
with the specific needs of the enterprise. Thisragph is intended to be globally iterative: somtviies will

be performed only one time, but most of them muestekecuted for each process to deploy. It is ughéo
company to choose if it deploys one process ane inh order to have a progressive deployment irdiéploys
several processes at the same time. This appraactbe applied to any of the four categories of sses
defined in [1]:agreement processes, organizational project-enghpirocesses, project processes, and technical
processesThe various steps of the approach are introduc&aure 1 and detailed in the following sections.

Phase 1 — Modelling of the ideal SUTD
Considering the SUTD entirely, the team in charfyehe global deployment defines what would be itjetide
SE processes composing the SUTD. The goal is teigeaan ideal model describing the company’s visibn
what must be the appropriate organization to beeldged and what resources are required for optimal
functioning of the processes to deploy. Neverttglésere is no point here of being influenced by ¢hrrent
break-down structure (into departments) of the camypor by the current allocation of tasks.

The formalism chosen to describe the ideal SUTD ehdépends on the company business objectives, size
skills and know-how, resources nature and type,M&ny methods, languages and tools developeckirfréme
of enterprise modelling [6] can be used. For instathe tried and tested GERAM framework [7] carubed as
a guide for the modelling. One major criterion fbe selection of modelling languages is their ezssino be
understood by the different actors to prevent thejection and to promote their involvement in fhreject.
Moreover, in order to take into account the intembility criterion when defining processes, it magy
appropriate to rely on existing “interoperabilityafneworks” which can provide means to charactetfiee
targeted interoperability and its good practicedefted in [8][9][10][11][12][13].
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1. Overview of the required deployment activities

Sub-phase 1.1 — “Select a SE referential”
SE processes to deploy and their interactions rbasspecified. To this end, it is convenient to as&E
referential which is a document providing a higheledefinition of each process and its interfadglany
documents addressing SE can be used as referéfafainstance, in the context of a helicopter maatufrer,
three sources of documents are available:

- standardisation documents — e.g. [1][14][15] ar&] [1

- documents providing advice and feedbacks — e.f#][2F] and [3]

- aerospace and aeronautics specific documents F.8]fL9] and [20].
Unfortunately, all these documents are not alwayssistent with each other. The set of processgsopeal do
not have the same names, the same purposes, tleedsdimitions, etc. Therefore, the deployment teaost
select one reference document and use it as angifdr i.e. try to meet as far as possible itsunements.
However, if some elements (e.g. details in thevagtiand tasks, metrics, etc.) included in otheference
documents are relevant for the company, the teantoemplete the SE referential chosen with themrdeoto
simplify the definition of its SE processes.



Among the available documents which can be chosesfarential, [1] is particularly relevant for ¢&r main
reasons. Firstly, the processes are clearly idedtifSecondly, it is a standard and so, it is derivationally
acknowledged document. Finally, as the INCOSE tigaed its processes with those from [1], if thengany
decides to use [1] as referential, it will be coiapi with the INCOSE handbook [2] and thus gettthg
INCOSE certification for SE experts would be ea#itlie company is interested in it.

Sub-phase 1.2. — “Define the ideal process to deplo

This step could falsely appear useless since igeatesses are defined in the SE referential chosen.
Nevertheless, these ideal processes cannot beedptitectly in a company for two main reasons.tiirsSE
reference documents provide high-level recommeadstand so, they often address the process levehtch
more rarely the activity or tasks levels. Moreov@nne topics are not addressed even in a geneyiceag the
identification of stakeholders of processes, theles and responsibilities, the outcomes and erafale the
activity and task levels, etc. Secondly, becauseetttence documents apply the “one size fitsgilficiple i.e.
they do not consider the specificities and constsadf business areas. For example, mandatoryragmtst such
as those related to aircraft certification/quadition for a helicopter manufacturer, which havééoconsidered
in SE processes, are barely addressed in SE stinelzen in those specific to aeronautics.

These two points make it necessary for the deployieam to adapt and formalize its own ideal SEc@sses.
To this end, we suggest using the sequence ofiteesidescribed by SE for the creation of a systese generic
step “Define an ideal process” on Figure 1).

First, the deployment team must identify each dialder involved in the SE process to deploy. This
identification of resources must be conducted célsefsince it ensures the smooth operation of psees.
Indeed, any omission of a stakeholder induces ka afsmissing specific needs, particularly interaglity
needs, which can have harmful direct or indirefsta@$ on the deployment. It is suggested to sti@ntifying the
various resources in a rough way and then to refirmgressively the results considering the commny’
specificities and business area. For instance fahewing classes of stakeholders can be identified the
“Stakeholders Requirement Definition Process” bkécopter manufacturer:

- customers (e.g. private individual, state) - support organizations
- subcontractors (e.g. development agencies, - enterprise and group decision-makers
suppliers) - program & project managers;
- regulatory bodies and international authorities | -  planning teams
(e.g. SAE, RTCA, EASA) - design office members (e.g. scientists, subsystems
- users (e.g. passengers) engineers)
- operators (e.g. pilots) - society-at-large (e.g. manufacturer, purchasing
- maintainers (e.g. aircraft mechanic, spare parts department).
suppliers)

This identification enables to capture all the tietical stakeholders’ needs and expectations. tteroto
consider the interoperability factor, a speciakmtibn is paid to clearly define the interfaceswssn the
stakeholders and the processes: who/what are stercars/suppliers of the process and what do thkpgoe
from the process? All these needs are then trauklatto requirements. In order to accomplish thiag
deployment team must analyse each stakeholderd’ se@ break it down into a set of characteristizg the
process(es) to deploy must respect. Each charstatariust include only one single feasible andisgalidea.

Then, a functional architecture can be built. At of the process to define are clearly exprbsse
Theoretical inputs and outputs of activities aoajiven. The basis for this architecture is predithy the SE
referential.

Finally, the deployment team proposes and validatesrganic architecture of the process, i.e. deters
what are the theoretical resources or class ofuress which have to carry out the various actisitlescribed in
the functional architecture. Once again, the bfasithis architecture is provided by the SE reféiedn

Sub-phase 1.3. — “Define the ideal process managititg ideal process to deploy”

The deployment of each process to deploy must benaganied by the simultaneous deployment of a aglev
management process which includes activities mtlaiegperformance assessment, analysis of resoltgadive
actions definition, and various generation of répdFfor this purpose, the generic step “Definedaali process”
on Figure 1 is performed again considering the mament expectations.



Sub-phase 1.4. — “Define the ideal deployment prose for the ideal process to deploy and the process
managing the ideal process to deploy”

Once the SE process to deploy and its managemeness are defined, a third process must be defited.
purpose is to support the deployment by identifyimg required activities and resources for the @apéent. Its
design can be done by following again the gendeip ®Define an ideal process” on Figure 1.

Thus, the chosen SE process(es) and its (theiociased management process(es) can be considerdn: as
SOI(s) on which focuses the approach. The deploymeotess defined here can thus be seen as the SUDT
resulting from the application of the deploymenpaach.

Phase 2 — Modelling of pre-existing SUTDs

Following the same SE principles, companies hatongrovide SOls to their customers have necessaeiined

a specific SUTD for each SOI. Even if these prestxg SUTDs not clearly identified or formalisetisi crucial

to study and analyse them. Indeed, while the S&reafial provides the theoretical basis for thenitéfn of the
processes to deploy, these SUTDs provide informaimout the company’s expertise, know-how, orgdicisa
constraints, and daily way of working. Howeveran happen in rare cases that these pre-existothdedicated
SUTDs no longer exist or are no longer completthéncompany. An example of this situation can teectise of
a company having lost its know-how in the desigm&OI since experts have left the enterprisehis dase,
either the company employ new experts in order éb missing knowledge, or it only performs minor
technological change in its SOI but that is nobmpetitive long-term solution, or it stops the @xtation of this
SOl.

The deployment team must build an AS-IS model [2pfresenting either the actual pre-existing SUTDs i
they still exist in the company and if the compawgnts to keep them as a basis; or the current tmation
making new SOls from existing SOls. The purposthizf AS-IS model is to identify and represent amdkof
resources (company’s teams, subcontractor, comppfdications, etc.) already involved in the desfisOls,
and that could achieve the activities of the id8dITD. This AS-IS model must also include descriptfor
resources that are not currently involved in SUTHD$ which could also achieve the activities of itleal
SUTD. For the purpose of consistency, the formalisad to model the AS-IS model will be the saméhase
chosen for the modelling of the ideal SUTD. Thepmsed steps to build the AS-IS model are introduoed
Figure 1 and detailed in the following sections.

Sub-phase 2.1 — “Select the SUTDs to analyse”

In the case of a company producing a lot of SOlapynSUTDs are available to be modelled. However,
modelling each SUTD can be a waste of time sineg tre not necessary all efficient and can be i
Consequently, the deployment team must select septative SUTDs among all available in order tatlitine
scope of the modelling. This step requires a stiarmyvledge of the company in order to be able ®thke big
picture. Possible criteria for the selection of 81T Ds are: the fulfilment of objectives (qualibgst, deadlines)
by the SUTD, its maturity, the presence of the etgpi@volved in the design of the SOI concernedherfeeling

of actors involved in the SUTD about the smoothreéssteroperations within the SUTD they take part

Sub-phase 2.2 — “Collect information about the set¢ed SUTDs”

Collecting information consists first in performimgdocumentary analysis. It is obvious that a getwéen the
procedures of a company and its daily activitigeroExists; however the analysis of this documantagnables
to get existing formalization of processes. Moreptee collected information can be used to higttlidifferent
points of view and practices having to be commemted argued during the interviews of people invdlue
processes especially in the design office. A qoastire is suggested to conduct these interviewsaxo main
reasons: 1/ whoever the interviewer is, the goestiasked remain the same; 2/ questionnaire pievent
interviewers from forgetting necessary informatiorcollect since all questions are written downtetviewers
can use this questionnaire with both closed anah apestions: while closed questions require preasavers
from people on specific points, open questions ¢he person interviewed room to express its own wfy
working, recommendations, feelings about the mscand propositions for improvement.

Sub-phase 2.3 — “Formalize the existing SE procesensidered”

On the basis of the theoretical definition of the [Bocess(es) to deploy given in sub-phase 1.2d¢pé&yment
team must identify the activities currently perfearnwithin the company that totally or partially miatwith the
ideal vision of the process(es) to deploy. Thehredources involved (or that may be involved) lie tSE
process(es) to deploy must be identified. It i® alsucial to identify their interactions and to eags all their



implicit and explicit expectations and constraimtsich could influence the definition of the new pess to

deploy. For instance, possible sources of congsraire:

- Standards: SE, safety, security, quality, religpililisposability, etc.

- Agreements with partners (customers, subcontrgategsilatory bodies, etc.)

- Technology: constraints induced by the technolagpleyed by partners, changing technologies, etc.

- Group and enterprise: strategy, objectives, pdjdiegacy, culture, Existing way of working ancbaltion
of tasks etc.

- Enterprise internal rules: policies, directiveygadures, instructions and guidelines

- Existing and available resources: employed staffjifure, tools, etc.

Many methods and tools, which have been developeipport the capture of needs in the context afityu

improvement and in the context of SE, can be usedhk identification of resources’ needs. Howeteey do

not address in detail the interoperability pointvidw. As a consequence, the interoperability nemuents

repository developed by [22] can be used as a canmpht. The authors propose to group interopenabilit

requirements into three categories: compatibilibteroperation and reversibility, and then to refithem

according concerns and barriers proposed in [28UsT this classification is a way to identify amdstructure

resources’ needs and requirements regarding irgembpity.

Sub-phase 2.4 — Formalize the existing process mayiag the considered SE process”
In order to manage the process(es) to deploy, aagsanent process must be deployed at the sameTorthis
end, all activities described in sub-phases 2.4arformed again.

Phase 3 — Modelling of the SUTD to deploy

The deployment team builds then a TO-BE model j2]compares the models representing the ideall5UT
and the AS-IS model representing the current osgaioin in order to perceive significant gaps andsth
highlights ways of improving the current organirati The model is built to share the trade-off folnretween
the actual and the ideal organization. The sanmadtism as the one used in the IDEAL and TO-BE modkel
used.

Sub-phase 3.1 — “Formally define the existing SE pcess considered”

During Phase 1, a set of requirements for the {(ethetoretical process(es) has been defined. Duhisgstep,
the deployment team checks that all requiremersrat by the activities of the pointed out SE pssées) to
deploy. According to the results get for each égtithree main scenarios can be identified.

First scenario: the activity is currently not penfied within the company. In this case, the deplaynteam
must define the necessary activity meeting theréieal requirements in order to correct the sitratThe
deployment team then tries to allocate internadueses to this activity taking particularly intocacint financial
constraints of the deployment project. To ensugbad interoperability of the resources involvedhis new
activity, the deployment team appraises their ga@kimteroperability by using existing techniquesillustrated
in Table 1. If it is not possible to allocate imtal resources to the new activity, the team hasottect the
requirements induced by it and to define specificetthat external resources will have to honour.

Second scenario: theoretical activity is perforrbetl does not fully match with its definition. Farstance,
tasks are not the same, expected inputs or ousppeitmissing, or on the contrary some have beendadde In
this case, the deployment team must check theaetsvof these gaps between theory and practicstatas on
the relevancy of the current practices. If they \akdated then an adaptation of the ideal proeegsoposed.
Conversely, if activities of the ideal process appdo be better, then the stakeholders of theentuiprocess(es)
must be convinced of the necessity to change pexctit is crucial to have their approval for chaigorder to
lessen the risk of “resistance to change”. Thematlozation of resources is done according to gsessment of
the effective interoperability of the resourcesrently involved in the process(es) (see Table Exethgain, if
some resources cannot be found internally, spatifios are written for future partners.

Third scenario: the activity is currently correctherformed in the company. In this optimal case th
allocation of resources is performed accordinghe é&ffective interoperability assessment and caahgr
specifications are drafted.

After each of these scenarios, solutions to ineresderoperability are proposed and discussed with
stakeholders. Finally, after trade-offs, stakehadalidate (from technical and organizational poiof views)
the definition of the process(es) in order to be $hat all their specificities have been considere



Table 1. The four kinds of interoperability assessment witference to the papers providing ways of assessride
definitions of the types of interoperability aresjrired by [24].

Object of the assessment

Intrinsic interoperability Extrinsic interoperability
The ability of a single system t{ The ability of a couple of systems
be interoperable (seen as an to be interoperable
inherent characteristic)
= Potential The purpose here is to evaluate| The purpose here is to evaluate
@ interoperability the ability of the entity to the future interoperability of the
il The potential ability of interoperate with any partner. Theouple during collaborations. The
§ one or two systems to partner is not known. partners know each other but have
NG be interoperable not started interacting yet.
% during a collaboration|  [23][25][26][27][11][28][24] [29][24]
o The purpose here is to evaluate| The purpose here is to evaluate
g Effective the effective ability of the entity | the effective interoperability of
g interoperability to interoperate with a partner. Théhe couple during their
ISl The real ability of one| partner is known but only the collaboration. The partners know
S or two systems | interoperability of one entity is | each other and interact.
g=ll observed during a | assessed.
g collaboration [31][32][33][34][35]
[25][26][30][27][11][28][24] [36][37][38][39][29][24]

Sub-phase 3.2 — “Formally define the existing pro&s managing the SE process considered”
During this step, all the work achieved in sub-gha4 is performed again but on the managemengpsoc

Sub-phase 3.3 — “Define the deployment process fthe process to deploy & the process managing the
process to deploy”

The ideal visions of these deployment processemeatefin sub-phase 1.4 are adapted according tdinbe
definitions of the processes they aim to deployltes) from sub-phases 3.1 and 3.2. The final $etctivities
and their allocated resources is frozen after #iiglation of stakeholders.

However, let us point out that during the final idgéfon of SE processes, managing processes and

deployment processes, the deployment team musi ppgcific attention to:

- their long term evolutions and upgrades

- the required level of interoperability of the diéat elements of the existing organization (resesirc
methods, tools, etc.)

- the usability, easiness of understanding, easiofelssarning, operability, attractiveness, depenlitgbiuiser-
friendliness of the tools provided to support tegrprocesses.

Phase 4 — Materialise the deployment

If the deployment team has not selected an aplitgterimeter (e.g. a specific project) yet, tigione now.

An action plan is defined for the deployment. Tisn addresses, among other topics:

- the planning of the deployment

- the definition of the required training activitiaad the design of training materials

- the activities needed to ensure that the new org#iaon is respected

- the definition of interface and coordination witther programs/projects

- the project communication (in order to get a satigiry level of understanding of the approach from
stakeholders)

- an analysis of the psychosocial effects of the qmtojresistance to change, lack of performancenduri
change, impact of choices made in the allocaticiasis to humans and technical systems, etc.

- the definition of the transition phase: the mappingtween old and new organisation, roles and
responsibility, way of working, etc.



3. Concepts required for the preparation and executhn of the deployment of SE
processes

The approach to prepare the deployment of SE psesemvolves a lot of concepts: e.g. resource, g3Hc
activity, stakeholders, etc. These concepts musiefieed as soon as possible in order to faciligaie to guide
the work of the deployment team. Indeed, havingraroon repository of concepts and of relationshigisvben
concepts enables a common understanding of easts adtthe team and supports the work to be dotfe alf
stakeholders involved in the deployment projecpeeglly if they come from different business fldBy
defining explicitly the concepts, their semantitatienships, the deployment team lessens then ittks of
misunderstandings and thus increases the poteaihleffective interoperability between these staldsrs.
This repository is modelled here in the form of etaamodel illustrated in Figure 1.

This meta-model has been developed together withattproach provided in section 2. Every time it is
necessary, the meta-model is improved accordingpeoresults of the application of the approach iwitine
helicopter manufacturer.

For the purpose of readability and applicabilityothher companies, the meta-model proposed herenerig;
however, in practice it must be completed and adhptcording the specificities of the company (botary,
modelling tool, etc.).

This meta-model has been defined using UML sinds & very popular language and thus which can be
easily understood by most of stakeholders. It ke brealized
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Fig. 2.
A metamodel of the concepts required to deploy REgsses

with the Graphical Modeling Framework (GMF) plugh Eclipse. This tool has been chosen for the litelp
brings in the insurance of the models’ consisteingeed, if we define a meta-model and a graphieéihition
of concepts, it is possible to start building medehich are, by construction, necessary consistéhtthe meta-
model.

The deployment team uses this meta-model as a fuidee modelling: any mandatory attributes dedite
the meta-model must be included in the model ang i@hationships described in the meta-model camides.
Let us illustrate our point with an example: Fig@eshows an extract of this meta-model highlightihcee
concepts (“activity”, “resource” and “role”) ; arfigure 4 provides then a simplified model builtrfrahis
extract representing ideal resources and roledvaddn activities required to define stakeholderseds.
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Fig. 3. Extract of the meta-model pointing out the “acii¥jt'resource” and “role” concepts

We recommend implementing a tool in order to aghistdeployment team in the application of the apph.
This tool would help to meet requirements of eaejp,swould provide advice to modellers and woulsisighe
team in the interoperability assessment of ressur€arthermore, it would centralize all built maslaind give
indications about the current state of progreshefdeployment preparation. Let us point out thattbol must
be able to support the meta-model and its evolsti®o this end, a functionality of configuratioracige control
must be implemented.



concept: RoleForExecution
unique_ID: R1

description: people who has a
legetimate interest in the SOI
name: stakeholder
is_mandatory: yes
human_role_type: consulted

plays— 6

Customer

Stakeholder

requires

plays,

T~

concept: Activity

unique_ID: A1

name :Collect stakeholders’ needs
purpose: identify all stakeholders and
collect their needs

peadline: 15/05/2011
parent_process_ID: P1

note: n/a

Collect
stakeholders’ needs

requires

concept: Document provides

author: <<interviewer>>

title: Document providing the collection
of needs of the customer

unique_ID: R_N_[customer]_[year] [nb]
is_applicable: yes
type: report
confidentiality: public
version: n/a

Collection of needs

Concept: RoleForExecution

name: Formalized & validated needs
unique_ID: R3 allocates
description: any document providing
stakeholders’ validated needs
is_mandatory: yes
human_role_type: n/a

concept: RoleForExecution

name: specifier

unique_ID: R4

description: people who has to turn
stakeholders'needs into reqquirements
name:interviewer

is_mandatory: yes
human_role_type: responsible

allocates
requires

requires

concept: Activity

unique_ID: A2

name :Transform stakeholders’ needs
into requiremennts

purpose: Define a set of requirements
peadline: 15/07/2011
parent_process_ID: P1

note: n/a

Transform
f| stakeholders’ needs
into requiremennts

concept: Document

author: n/a

title: Collection of treaceable
requirements under configuration control
unique_ID: R_R_[customer]_[year] [nb]
Is_applicable: yes

type: report

confidentiality: public

Tool for managing
requirements

version: n/a

model built from the extract of the figure 3

4. Conclusion and Future work

This paper presents a methodological approachhierdeployment of SE processes within a company. The

concept: humanResource

type: external_to_the_company
resource_availability: can_be_directly_mobilized
is_human: true

last_name: n/a

first_name: n/a

job: n/a

concept: humanResource

type: external_to_the_company

resource_availability: can_be_directly_mobilized

— is_human: true

last_name: n/a
first_name: n/a

job: pilot

concept: RoleForExecution

unique_ID: R2

description: people who has to question
stakeholders to collect their needs
nametinterviewer

is_mandatory: yes

human_role_type: responsible

concept: humanResource
type: internal_to_the_company
resource_availability: can_be_directly_mobilized

_{is_human: true

last_name: n/a
first_name: n/a
job: designer

concept: humanResource
type: internal_to_the_company

resource_: ity: can_be_|
is_human: true
last_name: n/a
first_name: n/a

job: manager

concept: ComputerResource
type: internal_to_the_company
resource_availability: can_be_directly_mobilized

—is_human: false

type: computer
name : n/a

unique_iD: n/a

concept: RoleForExecution

name: tool for managing requirements
unique_ID: RS

description: any material resource enabling the
management of requirements

is_mandatory: no

human_role_type: n/a

concept: ComputerResource

type: internal_to_the_company

resource_availability: can_be_directly_mobilized

— is_human: false

type: software
name : n/a
unique_iD: n/a

Fig. 4. Example of

originality of this approach is to consider thaé timteroperability is a key factor in the deploymen SE
processes and thus, has to be taken into consaterahile preparing the deployment. This paper fmes the
first elements of a deployment method: 1) the $edativities to be done to prepare the deploymemnt 2) a
meta-model characterizing the concepts requiredHerdeployment of SE processes. Upcoming artiafiéls

present the tool assisting the application of {ygr@ach currently under development.
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