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Abstract - The main aim of Enterprise Architecture (EA) isto

master the development and the evolutions of Inforation

Systems (IS). The EA process consists in designing several
views the IS target architecture, according to thecompany
strategy. The business view represents the targetganization

of the considered company. The functional view fo@es on the
target functional architecture of the considered IS In this

paper, we propose a new formal solution to analyzéhe

consistency between the target functional view anthe target
business view of telecom services. This solutionhased on the
definition of a strategic alignment of the target @inctional view
with the target business view. Alignment is illustated with a
real case study achieved with Orange - France Telem on
their messaging service. An alignment measure corgting this

analysis provides an estimation of the gap betweea target
functional view and a target business view.

Keywords - Information System, Enterprise Architecture,
Businessview, Functional view, Alignment, Measure.

l. INTRODUCTION

A. Context and Motivation

The Enterprise Architecture (EA) aims to simplityet
Information Systems (IS) of a company, and to redine
cost of IS development and evolution. This simgdifion of
the IS should be driven by the strategy of the camyp For
telecommunication service providers, the strategginin

[3]. The business view should be an input for btib
functional and the technical views.

This paper is focused on the strategic alignmenthef
functional view with the business view of a compady
good alignment highlights the consistency betweba t
organization of the company and its IS [4]. It cated that
the business strategy and the IS strategy are symizbd.

The target business architecture and the targetifural
architecture have indeed both to fulfil the strsted the
company. However, the strategy concerning the legsin
organization (business view) and the strategy awoivog the
IS functions (functional view) are different andeanot
defined by the same people. Business and functigeals
are evolving independently, following respectivetiie
business and the marketing evolutions. An evolutibthe
company organization is moreover seldom synchrométs
the evolution of its IS.

We propose thus an innovative formal approach that

allows an enterprise functional architect to analythe
misalignment between the target functional architecand
the target business architecture. We propose mereav
metric of this alignment. The objective of this reee is to
define an assessment in order to improve the akghm
between the functional view and the business view.

B. Outline

This paper is organized as follows. Section Il depi
state of the art and Section Il introduces EA \deand the

consists in providing new services (designed by thejignment definition of the functional view withettbusiness

marketing to fit user's needs) that rely as mugbogsible on
existing infrastructures.

EA frameworks (like Zachman [1]) define various msi
of view (business, system, technology, etc.) ireotd take
into account all the aspects of these strategieobives. This
paper relies on the four classic EA views (defirfed
instance in [2]): the business view defining ‘whyhe
functional view defining ‘what’, the technical viegefining
‘with what', and the applicative view defining ‘hawThe
relationships between the functional view, the méch
view, and the applicative view are deduced fromitidmtive
development cycle, which relies on the Unified lessc(UP)

view. Section IV describes the alignment measureahef
functional view with the business view. The exampie
Section Ill and in Section 1V is based on Orangessaging
service. Section V depicts the first experimentatas the
alignment measure at the Orange Labs.

II.  RELATED WORK

In the industry, most telecommunication companies
directly map their business view with their IS aggtive, in
order to perform the alignment between their carsiress
and their IS. So, a company may decide that a gareail
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platform (for example, Microsoft Exchange serveil) lae in
charge of the whole service business process
communicating by emails. As far as telecom serviaes
concerned, this method has one main shortcomirgpplies

a tight coupling between the business view and th

applicative view. The business analysis is thetodid by
applicative considerations. For example, the mesgag
business may become only driven by the evolutidnthe
selected platform, and no more by the companyegjyafThe
specification of a target business architecturd tlitiers
from the current applicative view is hardly possibl

In the academic literature, the problem of theratignt
involving EA is mainly considered between the basm
view of a company and its IS [5]. Alignment may &lso
considered between the business view of a compaayita
objectives as in the Business Motivation Model [6},

between an analysis model and a design model of the

functional view of a telecom service [7]. The paetens
related to the quality of the alignment are spedidir each
company [8]. For this kind of alignment, heuristivay be
defined to provide warnings in case of misalignmpijt
Measurement method especially allows
architectures in business terms (cost, benefitk).ris
Nevertheless, measures in relation to businesssteomot

take into account IS concepts.

A contribution of this paper is to take into accbtime
effects of the company strategy on the functionedvw The
alignment perspective between the business andidnat
views is shown in Figure 1.

BUSINESS
STRATEGY

TARGET
BUSINESS

TARGET
FUNCTIONAL
VIEW

Figure 1. Alignment perspective between the target businiesg v
deduced from business strategy and the IS targetifmal view deduced
from IS strategy [5].

Ill.  ALIGNMENT OF THEFUNCTIONAL VIEW WITH THE
of BUSINESSV IEW DEFINITION

We focus here on the alignment or the misalignnaént
éhe functional view with the business view. As vavé seen
In the previous section, this topic is barely stadin the
state of the art.

A. EAand Target Architecture

The EA process has two main goals:

» to depict existing IT architecture, in order to clédse
what functions are implemented on each IT system,
how each IT system is deployed and, which process
is supported by each IT system;

» to design several target architecture views, ireord
to separate the concerns of the various staketsolder

h in the enterprise.

Even if the company strategy is constant during the
design of all the target architectures of thesewsjethe
needed skills are different: on one side, corertass experts
of the company elaborate the business view; onother

evaluatingsidev enterprise functional architects design tiwectional

view. This independency is particularly significdiot the
evolution of each view because their lifecycles difterent.
A complete synchronization of the company orgaropat
evolutions and the IS evolutions is in fact verfficlilt to
achieve for a large company. This is especiallg fiar the
telecom service operators, where markets are wergrdic.

The target business architecture of a companyuallys
elaborated following a process analysis, which Esalo
describe the business processes that belong tocdre
business of a company. The business view has &n m
concept theactivity, which is a part of a business process
and, which is under the responsibility of an orgational
role. Concepts are modelled with UML [10] ones. BWL
activity diagram can indeed be used to captureoaeoiure
designed in the target business architecture. Witlrange -
France Telecom, the usage of telecom serviceseisifiga
with about 10 roles and several tens of activities.

For illustration purpose, let us consider the mgissa
service limited to the message receipt. When a new
requirement appears in the telecom operator sirditegythe
need to protect children from inappropriate eletto
messages, the access control must evolve. In Xaisge,
the operator chooses to implement its strategyresting a

The functional view choice is justified because ISnew Child protection provider role. Furthermore the

functional view is easier to align with businesswi
Function meaning intelligibility is indeed helpfullT
applicative view moreover implements largely itighiment
of the applicative view with the business view g
dependent on the alignment of the functional vieith khe
business view.

Moreover, many object-oriented measures exist deitsi
the EA scope. To estimate models alignment in phiser,
coupling measures [9] are the most appropriate Useca
relationships between models are the main charstiteof
the proposed solution.

Messaging service provider role will depend on the new
Child protection provider role in the new target
organizational infrastructure. So, to achieve thessaging
receipt activity, theMessaging service provider role needs
the Child protection provider role intervention.

The procedure deduced from the messaging service
process is therefore easily captured using anigctiagram
as illustrated in Figure 2.
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Messaging service user

& Received messages request

L Message receipt

% Received and filtered messages

Messaging service provider

Child protection provider

&9 Message filtering

[No message] [Other message]

Figure 2. Sample activity diagram of messaging service.

The IS target functional architecture contains fiomal
elements implemented by IS systems. Enterprisetitural
architects design the target functional architecturcording
to the company strategy. The main concept of thetfanal
view metamodel is thdunction that defines functional
component. Functional view concepts such as "Fomali
component” and "Dependency between
components” are also closed to UML concepts. Thgeta

functional view may be represented by a component

diagram. The target functional view of our messggin
illustration is for example represented by the congmt
diagram in Figure 3.

«functional components
Q Message receipt

2 Receive a message ( )

«depends on»

«functional components
=] Message filtering

4 Filter a message from the message sender ()
42 Filter a message from the message object ()

«depends on»

«functional components
E Filtering rules management

4§, Create message filtering rules ()

Figure 3. Sample target functional architecture of messagérgice.

B. Alignment of the Functional View with the Business
View Definition
Alignment criteria are required to define the afigant

between models. Our innovative criterion is based o

associations between concepts of the business aieivof
the functional view. Enterprise architect choosesiress
view concept consistent with functional view cortcemok
into account into alignment definition. The consisty

functional

between these concepts means the alignment valuedre

a business model and a functional model.

We have considered two relevant kinds of possible
associations:

e associations between business data manipulated by
business activities and functional data manipulated
by functions.

* associations
functions.

An approach based on the first kind (business dath

functional data) can be considered as static bec#does

not take into account the evolution of the stafetata.

We have thus chosen an innovative approach by
considering the second kind (business activitied an
functions). We have qualified this approach as dyna
because it relies on the UML dynamic diagrams Y#gti
diagram, sequence diagram) that show the live caimgnt
of a system.

The idea of dynamic approach (as opposed to an
approach based on data) is to base the alignmesérite
usage scenarios instead to base it on data moBels.
development methods in relation to the entity retethip
model [11], the methodological complexity is a asence
of the simultaneous modelling of data and treatsiefit
resolve this complexity, our approach is based be t
dynamic point of view because it allows functional
reusability improving. This reusability involves reee
component called enablers as defined by OMA (Open
Mobile Alliance) [12]. Moreover, the alignment beten
business data and functional data can be deduoed tfre
alignment between business activities and functicas
business data are produced by business activitieb a

between business activities and

functional data by functions.

The business view, as illustrated in Figure 2,ansates
dynamic concepts. A procedure is indeed describe@drb
activity sequence instead of a business data model.
Concerning the functional view, the design of aeraction

sequence carrying out a telecom service usage rsena

precedes indeed the data modelling. This chairsrfgdsible
because each data is produced or used by a furttiiamy a
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scenario. With this dynamic approach, a dependency
between functional components corresponds to araiction
between two functional component instances. The
equivalence between an interaction sequence aalbeoin
service usage scenario denotes the dynamic aspebe o
approach (see Figure 4).

So, a "request” type dependency of the functioreal/ s
an information request. A functional dependency laas
“resource” type if it represents an answer to &ormmation
request.

The association completing the alignment criterisn
between a succession relationship of two businetbgties
and a dependency between functions. We define the
following links:

o and if each aligned business activity
with the function has at least one
succession relationship with another
aligned business activity with the
function ;

a dependency between two functions F1 and F2,
as F1 depends on F2, is aligned with the
business view

o if there is at least one business activity
Al aligned with F1,

o if there is at least one business activity
A2 aligned with F2,

o and if Al follows A2 in an activity
diagram (succession relationship).

e Succession relationship between two busines3he alignment definition is illustrated with thegbre 2 for
activities if the end of one precedes the beginihg the business activity and the activity successaationship
the other in an UML activity diagram capturing a concepts, with the Figure 3 for the function corcemd
business process (for example, in Figure 2, thevith the Figure 4 for the function dependency cqtce

succession relationship instantiated from the
business activity Message receipt to the business
activity Message filtering);

. Dependency between two functions

o if they are associated to two interactions
between functional components, which
have either the "request" type or the
"resource" type,

o and if the end of one of these interactions
precedes the beginning of the other
interaction in an UML sequence diagram

(an example in Figure 4 is the dependency between

Receive a message function is aligned with
0 Messagereceipt business activity,
Filter a message from the message sender and
Filter a message from the message object
functions are aligned with
0 Messagefiltering business activity,
the dependency relationship frorkilter a
message from the message sender function on
Receive a message function is aligned with
o the succession relationship from
Message receipt business activity to
Message filtering business activity

the functionFilter a message from the message  Create message filtering rule function and the dependency
sender on the functionCreate message filtering  relationship fromFilter a message from the message sender

rule). function onCreate message filtering rule function, in Figure
The alignment of the functional view with the besa view 4, are not aligned with the business view. No bessn
can thus be defined from these alignment criteria: activity in Figure 2 has indeed a common meaninth wi

» afunction is aligned with the business view Create message filtering rule function.

o if the function has a common meaning
with at least one activity of the
business view,

Q Use caserMessage receipt security Q «functional component»Message filtering Q wefunctional component»Filtering rules management Q wefunctional component »Message receipt

awrequests )
1: Filter a message fiom the message sender “reduest»

“resourcen
2 Filter a message from the message sender

Figure 4.

1.1; Create message fittering rule

“resourcen
1.2: Create message fitering rule

«requests»
1.3: Receive a message

«resolrce»
1.4 Receive a message

Functional view sequence of messaging service eleamp
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B. Alignment of the Functional View with the Business
IV.  ALIGNMENT OF THEFUNCTIONAL VIEW WITH THE

View Measure
BUSINESSVIEW MEASURE . .
] o ) o ) An alignment measure depends on alignment concepts
Axiomatization enables to specify the intuitive petties  defined in the Section Ill. The number of relatioips

of the alignment of a functional view compared touginess  captured in a diagram is a well known parameterdima
view description [13]. We propose an alignment meas model estimation [14]. The dependencies from thgeta
according to these axioms. functional view are the parameters of a proposaphmlent
A. Alignment of the Functional View with the Business measure, name&FAM, of the fu_nct|ona! view W"Fh.the
. : e business view. These dependencies, which are dligith
View Axiomatization . : A X
the business view or not, enable estimating thgnaient of

An axiom is an expected and understandable propérty the functional view with the business view.
the alignment measurement that has also a meanitigei

mathematical model. The following BFA axioms defthés
intuitive behaviour. Axioms are parameterized biyctional BEAM (FV) _ [ N_f (FV) - N _inaf }(FV)J 0
)

view concepts concerned by the alignment. N f FV)
BFA1 — Function addition. The alignment resulting -
from the addition of a function in the functionaw is, ( N_d(FV)- N _{nad}(Fv )J

« worse than or identical to the previous N d(FV)
alignment if the function has no common -
business meaning with at least one activity of
the business view,

e better than the previous alignment if the

where, for a functional view FV:
* N_f(FV) is the number of functions,

function has a common business meaning with * N_{naf}(F_V) IS th? numt_)er of funct'.ons’ which
at least one activity of the business view. are not ahgned with business activities, .
BFA2 — Function dependency additionThe alignment © NA(FV) is .the number of dependencies
resulting from the additon of a dependency between between functions, ,
functions in the functional view is, * N_{nad}(FV) is the number of dependencies
« worse than or identical to the previous between functions, which are not aligned with
alignment if there is no business activity time business activity time succession of the business
succession of the business view, which is view. . .
aligned with the function dependency, BFAM value is a real included between 0 (no functio

. . . : : nd no dependency relationship between functiores ar
E(;t;(tergggnbﬂﬁ;n%rgsv Iggzvﬁbggmzn;fcg:eigc;ﬁ %taligned W.ith the business view) and 1 for a per&_hignment
the business view, which is aligned with the all functions and all dependency relationshipswieen
function dependenéy functions are aligned with the business view).

; S : : BFAM measure complies with axionBFA1l, BFA2
BFA3 — Function dele_ztlor_] The ahg_nm(_ent _resultmg BFA3, BFA4 (see Sectign IV) of the ali nm’ent of ’the
from the deletion of a function in the function&w is, f t" | vi ith the busi . Cg liari i

* worse than the previous alignment if the duerlgi:ggailn\tlrlﬁgvp\géer € business view. Lomplianseno

gf[r?gg(;? ozaesaiti(\:/(i)tm(r;(;i? ebgjls?r? s;srcgclmg with The alignment measuB~AM may be the stop criterion
. better than or 'den)t/'cal 10 the previous alz Amen of an iterative development process. A higher esfon of
: ! previous aig Ythe alignment means indeed a better consistenoyebet

i the; funqtlon has no common bUSIneSStarget business view and target functional view.
meaning with at least one activity of the

business view. V. CASESTUDY
BFA4 — Function dependency deletionThe alignment

resulting from the deletion of a dependency between The alignment n:eals:cjrefof trt\_e fUInCt'OQ.?IG“”erwn?t
functions in the functional view is., usiness view is a tool for functional architeatsorder to

. worse than the previous alignment if there is atCOPare the business alignment of various functiona

least one business activity time succession ofiomains (like messaging, IPTV, telephony...) and so t
the business view, which is aligned with the prioritize t_helr actions in c_)rder to improve thegalment.
function dependenéy Sych action can be gwded by an assessment of the
. e . . alignment. Case study with telecom messaging fansthas
* petter th_an or |dent|cal to th_e.preylous allgnmgntbeen led within Orange Labs. This domain contagtaadly
Ic];fﬂtqheerebijssiggszu\?ilgvisswﬁ%a/ 'g ;Ilrig(re]esdw\j\(/:ifrﬁ;woeng function_al components, 12 functions, 16 function
function dependency’ depenqlenmes betW(_een func_:tlonal ~ components _for 6
' scenarios. The associated business view conta@utsidties
and 2 activity time successions.
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The alignment measu&~AM of the messaging domain
functional view with the business view of telecoervice
usage is estimated (see formula (1)):

BFAM (Messaging= g
Let us illustrate with a simple case how to imprale
alignment. The assessment for messaging is thewfoilg
one: the alignment of the functional view of the ddaging
domain with the business process of message sendinigl
be perfect (i.e., with a measure estimated to 1}hd
dependency relationship
« from Transmit a message function defining
Message exchange functional component
e on Sore a message function definingMessage
storage functional component
could be reversed (see Figure 5).

«functional components
] Message exchange

«functional component:
«depends on» I Message storage
43 Transmit a message ()
2 Send a message ()

3 Store a message ()

Figure 5. Messaging domain problem.

To keep aligned dependency fradBend a message on
Sore a message, this reversal should requir&lessage
exchange functional component to be split as follows:

 Message transmission functional component
defined bySend a message function,

¢ Message receipt functional component defined
by Transmit a message function.

The dependency relationships represented in Figure
could provide thus a perfect
(BFAM (Messaging=1):

e a dependency relationship fronMessage
transmission functional component oNessage
receipt deduced from theéMessage exchange
splitting ,

e a dependency relationship fronMessage
storage functional component onMessage
receipt improving the alignment,

e a dependency relationship fronMessage
transmission functional component oNessage
storage resulting from the previous target
functional architecture.

«depends on» | «functional component»
] Message storage

«functional component»
£l Message transmission
4 Send a message ( ) 3 Store a message ( )

«depends on»

«functional components

«depends on» = Message receipt

2 Transmit a message ( )

Figure 6. Messaging domain solution.

alignment

Functional architects may use this assessmentas
improve the business alignment, by checking ifshggested
modifications are conform to the enterprise strateg

VI. CONCLUSION

The modelling process described in this paper esatbl
represent the alignment of an IS functional viewthwa
business view of the IS owner company. The aligrimen
definition is consistent with the meta-modellingrfr which
business model and functional model are instaukiate
alignment measure is moreover proposed. This measur
provides estimation from the synchronization of the
company strategy integration for business and fonat
views.

Finally, a good alignment of the target function@w
with the business target view induces a good alegrtnof
the applicative view, which implements the targetidtional
view, with the target business view. The appli@tivew
contains several hundred of applications, which lcardly
be directly mapped with the company business psasedn
our approach, the target functional view is usedadmk
between the business and applicative views. Thifreot
mapping therefore allows an efficient tool to govdl
evolution according to the company strategy.
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