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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 of designitige IS
target architecture from several views, according d the
company strategy. The business view represents tharget
organization of the particular company. The functimal view
focuses on the target functional architecture of tht company’s
IS. In this paper, we propose a new formal solutiorto analyze
and to improve the consistency between the targetifictional
view and the target business view of telecom sere. This
solution is based on the definition of a strategialignment of
the target functional view with the target businessview.
Alignment is validated with a real case study implmented and
deployed at Orange--France Telecom on their messagj
service. An alignment measure completing this anadys
provides an estimation of the gap between a targétinctional
view and a target business view.

Keywords - information system, enterprise architecture,
business view, functional view, alignment, measure, function
typing.

I INTRODUCTION

A. Context and Motivation

Enterprise Architecture (EA) aims to simplify the

Information Systems (IS) of a company, and to redie
cost of IS development and evolution. This simgdifion of
IS should be driven by the strategy of the compdfor.
telecommunication service providers, the strategginin
consists of providing new services (designed byketarg to
fit user's needs) that rely as much as possibleasting
infrastructures [1].

EA frameworks (such as that of Zachman [2]) define

various points of view (business, system, techngletg.) in
order to take into account all the aspects of trstsegic
objectives. This paper relies on the four clasgicviews (as
defined in [3]): the business view defining ‘whythe
functional view defining ‘what’, the technical viedefining
‘with what’, and the applicative view defining ‘hdwrhe
relationships between the functional view, the téchl

view, and the applicative view are deduced fromitdmtive
development cycle, which relies on the Unified lessc(UP)
[4]. The business view should be an input for btk
functional and the technical views.
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This paper is focused on the strategic alignment of

company'’s functional view with its business view.gaod

alignment highlights the consistency within theaigation

of the company and its IS [5] and indicates thathibsiness
strategy and the IS strategy are synchronized.

The target business architecture and the targetitunal
architecture must both fulfil the strategy of a qamy.
However, the strategy guiding the business orgéniza
(business view) and that of the IS functions (fioral view)

are different and are not defined by the same pgeopl

Business and functional views evolve independen

tly,

following the business and the marketing evolutions

Moreover, the evolution of a company’'s organizatisn
seldom synchronous with the evolution of its IS.

We therefore propose an innovative formal apprdhah
allows a functional Enterprise Architecture to aumal the
misalignment between the target functional architecand
the target business architecture. We also proposetidc for
this alignment. The objective is to define an as®ent in
order to improve the alignment between the funetiamew
and the business view.

B. Outline

This paper is organized as follows. Section Il depthe
state of the art and Section Il introduces thef#décess and
defines what is meant by the alignment of the fionet

view with the business view. Section |V describée t

alignment measure of the functional view with toétthe
business view. The example in Section Ill and intiBa IV

describes a solution to improve the alignment nreastithe
functional view in comparison with the businesswyidy
typing functions according to business processesti@ VI
depicts the first experimentation of the alignmewasure at
the Orange laboratories.
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II. RELATED WORK Moreover, many object-oriented measures exist deitsi
the scope of EA. To estimate model alignment, dagpl
measures [10] are the most appropriate means, since
relationships between models are the main charstitsrof

I,the solution proposed in this paper.

In practice, most telecommunication companies tlirec
map their business view with their IS applicatiaeming for
an alignment between their core business and tBeiA
company may decide that a given email platform (fo
example, Microsoft Exchange server) will managedhtre lIl.  ALIGNMENT OF THEFUNCTIONAL VIEW WITH THE
service busmess process of communicating by e_:mléd_r BUSINESSVIEW DEFINITION
telecom services, this method has one major shaitap it ) o
implies a tight coupling between the business véewl the We focus here on the alignment--or the misalignnugnt
applicative view. The business analysis is thetodisd by the functional view with the business view. As
applicative considerations. For example, the measgag demonstrated in the previous section, this topiriw been
business may evolve so that it is driven by thdwgians of  studied in much detail.
the selected platform, and no longer by the compan . N .
strategy. The specification of a target businessitacture A Alignment Definition Home Domain Analogy
that differs from the current applicative view miagcome Let us introduce the alignment definition with aothe
virtually impossible. domain” analogy. In a “home domain”, the house @usr

In the literature, the alignment problem involvied is  is responsible for the “home processes” of a howmain
mainly considered to be between the business view o business view. One is tiidave a meal at home process and
company and its IS [6]. Alignment may also be coesed  its activitiesCooking at home andEating at home. The house
between the business view of a company and it<ctibgs,  occupant defines thaating at home comes afteCooking at
as in the Business Motivation Model [7], or betwemm home. “Home IS” is designed by house architects, who
analysis model and a design model of the functioieal of ~ define models of homes based on the home domain
a telecom service [8]. The parameters related ¢oqgtiality ~ functional view. House architects design modelshofmes
of the alignment are specific for each company [@J this  from “home functions”. Three components composed of
type of alignment, heuristics may be defined tovige  “home functions” and their dependencies supportiee a
warnings in case of misalignment [5]. A measurementneal at home process. The so-restricted “Home IS” is
method would allow the evaluation of architectuies represented by a home model in a Unified Modelling
business terms (cost, benefit, risk). However, rtreasures Language (UML) [11] component diagram given in Fega.
relevant to business terms do not take IS concemts Figure 2 illustrates three dependencies betweermého
account. functions”: Have breakfast on Cook at home, Have diner on

One significant contribution of this paper is a hoet to ~ Cook at home andHave lunch on Cook at home.
take into account the effects of a company’'s gjsaten its
functional view. The alignment perspective betwdbe
business and functional views is shown in Figure 1.

< <Compaonent = E
Eating management

BUSINESS e
STRATEGY Have breakfét Have|diner e lunch

TARGET TARGET
BUSINESS FUNCTIONAL E

< <component ==

VIEW VIEW

Cooking management

Figure 1. Alignment perspective between the target businiess v
deduced from a business strategy and the IS thngetional view deduced
from an IS strategy [6]. Figure 2. “Home domain” analogy with “Home IS”, which ownsdw
functional component&ating management andCooking management.

The functional view choice is justified because 18n

functional view is easier to align with than a mesis view. ~ Alignment of the functional view with the businessw
Functional, meaning comprehensible and practisdhdeed is €asily illustrated with this “home domain™:

helpful to match business description. Moreoveg 15 » Have breakfast, Have diner, Have lunch are “home
applicative view is largely the facet that implertserhe functions™ aligned with arEating at home “home
functional view. Alignment of the applicative viemith the activity”;

business view is thus dependent on the alignmerthef e Cook at home and Get food are “home functions”
functional view with the business view. aligned with aCooking at home “home activity”,
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large company. This is especially true for teleceenvice
operators whose markets and technologies are yegnic.

dependencies between “home functions” aligned A company usually elaborates its target business

with Cook at home, and come before arBating at
home activity succession.
With this home analogy, we can highlight that thisra

architecture following a process analysis, whictvjtes for
descriptions of the business processes that bétothg core
business of a company. The business view haadtidty

reversal between the dependency and the successieA its main concepivhich is a part of a business process and

relationships. The eating-on-cooking dependencynséaat
cooking must come before eating.
B. EAand Target Architecture

The EA process has two main goals:
» to depict existing IT architecture, in order to clése

what functions are implemented on each IT system,

which is under the responsibility of an organizagibrole.
Concepts are modelled with UML [11]. A UML activity
diagram can be used to capture a procedure desigribd
target business architecture. Within Orange--France
Telecom, the usage of telecom services is specifigd
approximately 10 roles and several tens of actwiti

For illustration, let us consider a messaging servi

how each IT system is deployed and which procesmited to the message receipt. When a new req@nem

is supported by each IT system; and

appears in the telecom operator strategy, sucheasded to

+ to design several target architecture views toprotect children from inappropriate electronic neggs, the
separate the concerns of the various stakeholders aiccess control must evolve. In this example, theraipr

the enterprise.

chooses to implement its strategy by creating a Ghiid

Even if the company strategy is constant during theprotection provider role. Furthermore, thilessaging service

design of all the target architectures of thesewsjethe
required skills are different: on one side, the pany’s core
business experts elaborate the business view; e@rotther
side, enterprising functional architects design ftimectional
view. This independency is particularly significdiot the
evolution of each view because their lifecycles different.
A complete synchronization of a company’'s orgaiizat
evolutions and IS evolutions is very difficult tohdeve for a

Messaging service user

e Received messages request

L Message receipt

5 Received and fittered messages

Messaging service provider

provider role will depend on the newChild protection
provider role in the new target organizational infrastanet

So, to achieve the messaging receipt activity Mlessaging
service provider role needs the intervention of thghild
protection provider role.

The procedure deduced from the messaging service

process is therefore easily captured using anigctliagram
such as the one in Figure 3.

Child protection provider

&9 Message filtering

[No message] [Other message]

Figure 3. Sample activity diagram of the messaging service..

The IS target functional architecture contains fiomal
elements implemented by IS systems.
architectures design the target functional architec
according to the company strategy. The main conakfite
functional view meta-model holds that thenction defines
the functional component. Functional view conceqtsh as
"Functional component” and
functional components" are also close to UML cotge€ephe
target functional view may be represented by a corapt

diagram. The target functional view of our messggin

illustration is represented by the component diagria

FunctionaFigure 4.

"Dependency between
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resolve this complexity, our approach is based be t
<<comporent>> 3 | dynamic perspective because it allows functionasability,
Message receipt a useful improvement. This reusability involves vesr
components called enablers, as defined by the O®Igel
_ Mobile Alliance) [13]. Moreover, the alignment beten
Recelve § message business data and functional data can be deduoed tfie
alignment between business activities and functices
\[/ business data are produced by business activitteb a
<<comporent>> @ | functional data by functions.

The business view, as illustrated in Figure 3,ansates
dynamic concepts. A procedure is indeed describedrb
activity sequence instead of a business data model.
Concerning the functional view, the design of aernaction
Filter a message from themessagze sender | Filter a messagérfrom the message object sequence Carrying out a telecom service usage reCEiTes
precede the data modelling. This chaining is féadibcause
each data is produced or used by a function dueng

Message filtering

Create messar L|=:\Ijiltering rule

? scenario. With this dynamic approach, a dependency
between functional components corresponds to amaiction

< <rompanent > @ between two functional component instances. The
Filtering rule management equivalence between an interaction sequence astkeotn
service usage scenario denotes the dynamic aspehiso

approach (see Figure 5).

A "request" type dependency of the functional view
Figure 4. Sample target functional architecture of the mesggggrvice. therefore an information request. A functional defmncy

has a "resource" type if it represents an answem’rto

C. Alignment of the Functional View with the Business information request. , , o

View Definition The association completing the alignment criterisn
between a succession relationship of two businetsgtees
and a dependency between functions. We define the
following links:
Succession relationships are between two business
activities if the end of one precedes the beginmihg
the other in a UML activity diagram capturing a
business process (for example, in Figure 3, the
succession relationship is the one from the busines
activity Message receipt to the business activity
Message filtering);
Dependency between two functions occurs

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 a UML sequence diagram

(an example in Figure 5 is the dependency between
the functionFilter a message from the message
sender on the functionCreate message filtering
rule).

The alignment of the functional view with the biese view

can thus be defined from these alignment criteria:

e afunction is aligned with the business view

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

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

Alignment criteria are required to define the afigent
between models. Our innovative criterion is basedtite
associations between concepts of the business amalvof
the functional view. Enterprise Architecture chaose
business view concepts consistent with functionigwv
concepts, while taking the alignment definitionoistccount.
The consistency between these concepts is knowtheas
alignment value between a business model and didaat
model.

We have considered two relevant types of possible
associations:

» associations between business data manipulated by
business activities and functional data manipulated
by functions; and

» associations between business activites and
functions.

An approach based on the first type (business alada
functional data) can be viewed as static becaudeds not
take into account the evolution of the states td.da

We have therefore chosen an innovative approach by
considering the second type (business activitied an
functions). We have qualified this approach as dyoa
because it relies on the UML dynamic diagrams y#gti
diagram, sequence diagram) that show the live commemt
of a system.

The idea of a dynamic approach (as opposed to an
approach based on data) is to base the alignmesérite
usage scenarios instead of basing it on data mo#eis
development methods in relation to the entity retethip
model [12], the methodological complexity is a aemsence
of the simultaneous modelling of data and treatsiemb
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business view

o if there is at least one business activity A1
aligned with F1,

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

o if Al follows A2 in an activity diagram

(succession relationship).
The alignment definitions are illustrated in Figirdor the
business activity and the activity succession imiahip
concepts, in Figure 4 for the function concept, emBigure
5 for the function dependency concept:
Receive a message function is aligned with
0 Messagerecept business activity;

a dependency between two functions F1 and F2,
such as F1 depends on F2, is aligned with the
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Filter a message from the message sender andFilter
a message from the message object functions are
aligned with
0 Messagefiltering business activity; and
the dependency relationship froRilter a message
from the message sender function on Receive a
message function is aligned with
o the succession relationship from the
Message receipt business activity to the
Message filtering business activity.
In Figure 5, theCreate message filtering rule function and
the dependency relationship of thidter a message from the
message sender function on theCreate messagefiltering rule
function are not aligned with the business view.hdsiness
activity in Figure 3 has a meaning in common wilteate
message filtering rule function.

: <<use case>> Message receipt security

: Message filtering

. Message receipt

: Filtering rule management | |

]
1

—L<<request>> Filter a message from message sendes
=

<<request>> Create message filtering rule
'

<<resource>> Create message filtering rule

<<request>> Receive a message _|—
<<resource>> Receive ampessage
gesourcer Fiter s message from message sendep [#——— T T T T T TR m o oo
— T |
Figure 5. Functional view sequence of messaging service ebeamp
V. ALIGNMENT MEASURE OF THEFUNCTIONAL VIEW <<romponent > @
WITH THE BUSINESSV IEW Eating management
Axiomatization allows the intuitive properties ofiet -
alignment of a functional view to be specified omparison e
to a business view description [14]. We propose an Have breshfést  Haveldiner we lunich
alignment measure according to these axioms.
A.  Alignment Measure Home Domain Anal ogy
Alignment measure could be illustrated with a “home
domain” analogy. We assume in this section thatm@o
function” Get food is offered by theCooking management
component. This “home function” is added to our fio1S” <<comporent>> 5 | et food
designed in Section lll. Figure 6 represents owv fldome Cooking management O
IS” with a UML component diagram.

Figure 6. New “Home IS”, which owns a new “home functiorGet food.

This new “home function'Get food is not aligned with
the “home activity” ofEating at home process because no
activity of “Home processes” restricted kave a meal at
home shares a sense with food management, which is the
closest repository management activity. We cantlsalythe
alignment of the new “Home IS” with “Home process”
worse than the alignment of the “Home IS” desigried
Section Il with “Home process”.

2011, © Copyright by authors, Published under agreement with IARIA - www.iaria.org



International Journal on Advances in Software, vol 4 no 1 & 2, year 2011, http.//www.iariajournals.org/software/

122

B. Alignment of the Functional View with the Business business view. These dependencies, which are onatre
View Axiomatization aligned with the business view, enable estimatibrthe

An axiom is an expected and understandable propérty alignment of the functional view with the businegsw.
an alignment measurement that has also a meanitigein
mathematical model. The following BFA axioms defthés N_f(Fv)-N_{naf }{FV)
intuitive behaviour. Axioms are parameterized byctional ~ BFAM (FV)=| —= N f(F_V) N
view concepts affected by the alignment. - 1)
BFA1 — Function addition. The alignment resulting (N_d(FV)—N_{nad}(FV)j

l;ri(t)rr;r;rfhe addition of a function in the functionalew is N_d(FV)
« worse than or identical to the previous where. for a functional view EV-
alignment if the function has no business . N_f(FV) is the number bffunctions
meaning in common with at least one activity of — . !
the business view, N_{na}f}(FV) is the nymber of_fgnctlons that are
* better than the previous alignment if the not allgned. with business activities, .
function has a business meaning in common * N_d(FV) is the number of dependencies
with at least one activity of the business view. between functions, _
BFA2 — Function dependency additionThe alignment * N_{nad}(FV) is the number of dependencies
resulting from the additon of a dependency between between functions that are not aligned with a
functions in the functional view is either: business activity time succession of the business

« worse than or identical to the previous view. . . .
alignment if there is no business activity time, _1ne BFAM value is a real number which value is
succession of the business view that is aligne%e'ﬂ’"(”en 0 (no function and no dependency relatipnsh
with the function dependency etween functions are aligned with the businesa)vand 1

e better than the previous aligr'1ment if there is alfor a perfect alignment (aI_I functlong and a!l WCV
least one business activity time succession Ofelatlonshlps between functions are aligned withkibsiness

. - ) . : view).
the business view that is aligned with the BFAM measures complies with axion®-Al, BFA2,

function dependency. h .
BFA3 — Function deletion The alignment resuling BFA3: BFA4 (see Section IV) of the alignment of the
functional view with the business view.

from the deletion of a function in the functionakw is The compliance for theBFA, axiom is detailed as

eiher  worse than the previous alignment if the follows: LetF af . dded to the f ional view EV
function shares a common business meaning et F a tunction added to the functional view FV,
with at least one activity of the business view, BFAM (FV 0 {F}) =
» better than or identical to the previous alignment _
if the function has no common business N—f(FV D{F}) N_{naf}(FV D{F}) N
meaning with even one activity of the business N_f (FV D{F})
view.
BFA4 — Function dependency deletionThe alignment N _d(FV D{F})_ N _{nad}(FV D{F}) -
resulting from the deletion of a dependency between N d(FV D{F})
functions in the functional view is either: -
« worse than the previous alignment if there is at N_f (FV)+1_
least one business activity time succession of N f(FV)+1
the business view that is aligned with the - O
function dependency, N _{naf }(FV) +N _{naf }({F})
*  better than or identical to the previous alignment N f (FV)+1
if there is no business activity time succession -
of the business view aligned with the function N d(FV)— N {nad}(FV)
dependency. = N d(I;V)
C. Alignment of the Functional View with the Business because the number of dependency relationships

View Measure

An alignment measure depends on the alignment
concepts defined in Section lll. The number oftreteships
captured in a diagram is a well-known parameterdata
model estimation [15]. The dependencies from thgeta
functional view are the parameters of a proposaphmlent
measure, name®8FAM, of the functional view with the

between functions is unchanged. And then

2011, © Copyright by authors, Published under agreement with IARIA - www.iaria.org
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= BFAM(FV O{F})- BFAM(FV)

N_{naf}(Fv)+N _{naf}({F})

(1_
(1_

N_{naf}(FV)

N_d(FVv)-N_{nad}(FVv)

ol

N_f(FV)+1

J

N_f(FV)

J:

*

N_d(FVv)

N_{naf}(Fv) _
N_
N_{naf}(Fv)+N_{naf}({F})

f(FV)

N_

N_f(FV)+1
d(FV)-N_{nad}(FV)

(o]

N_d(FV) J
If F has no common meaning with at least
one business activity, then

N _{naf }({F})=1

= BFAM (FV O{F})-BFAM(FV) =
( N_{raf}(FV) N_{naf}(
N_f(FV) N_f(
( N_d(FV)-N _{nad}(FV)J
N_d(FV)
and so,
N_{raf (Fv) N_{naf}(Fv)+1_
N_f(Fv) N_f(Fv)+1
N_{nafJFv)-N_f(FV) _
N_f(FV)O(N_f(FVv)+1)~
= BFAM (FV O{F})< BFAM(FV)
because the number of misaligned
functions is lower than or identical to the
complete number of functions.
The BFAM measure is identical to the
previous alignment measure when
N_f(FVv)=N_{naf}(FV)
i.e., when no function of the functional

view FV is aligned with the business
view.

123

= BFAM (FV O{F})- BFAM (FV) =

(N {rat}(Fv) N _{naf }(FV)]*
N_f(Fv) N_f(FV)+1

N_d(FV)-N _{nad}(FV)j
and so,

N_d(FV)
N_{naf}(Fv) N_{naf}(FVv) _
N_f(Fv) N_f(Fv)+1
N _{naf }(FV) 50
N_f(FV)O(N_f(FV)+1)
= BFAM (FV O{F})= BFAM (FV)
The BFAM measure is identical to the
previous alignment measure
whenN _{naf }(FV)=0, i.e., when all
functions of the functional view are
aligned with the business view.
The proof is similar for th&FA,, BFA; andBFA,
axioms.
The alignment measur8FAM may be the stop
criterion of an iterative development process. Ajhler

estimation of the alignment implies a better cdaesisy
between the target business and target functioeaksv

IMPROVING THE ALIGNMENT OF THEFUNCTIONAL
VIEW WITH THE BUSINESSV IEW

Aligning the functional view with the business viesy
one of the most complex activities of EA, sincedhsists of
integrating in an abstract view the very concrétategy of
the enterprise. To help perform this alignmentprapose to
type functions with respect to duration of its amste
compared to business process of the enterprise.

V.

A. Alignment Improvement Home Domain Analogy

A first alignment improvement of “Home IS”, desighe
in Section IV with “Home processes” could be deduftem
updating the “Home processes”. For example, a Tiakng
out food from the freezer activity could be added tbHave a

at home “Home process”.Taking out food from the
freezer should come befor€ooking at home because the
second activity needs the result of the first. Afigent
between theset food “Home function” and theTaking out
food from the freezer activity indeed improves the alignment
of “Home 1IS” compared to “Home processes”. A second

If F has a common meaning with at leastimprovement of this alignment takes into considerathe

one activity of the business view, then

N _{naf }({F}) =0

functional dependency @ook at home on Get food, which
could be aligned with an activity succession of Tla&ing
out food from the freezer activity, which in turn comes
before theCooking at home activity. Function dependency
aligned with this succession is represented insidéML
component diagram in Figure 7.
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< <component

Eating management

//
Have brealg%st Have|diner e lunch

2]

Cooking management

< <component = Get food

Figure 7. New “Home IS”, which owns a new “home function
dependencyCook at home on Get food.

A new dependency dfook at home on Get food allows
an alignment with the activity successioraking out food
from the freezer activity comes beforeCooking at home
activity).

Alignment improvement is the result of functional
dependency design, which is consistent with agtivit
succession. In the following section, we propos&esiu
namedBFRs, that provide for alignment improvement from
functional views in comparison with business views.

B. Typing of functionsin relation to the Business View

The principle of typing functions comes from the
architectural layer concept from the OSI model (©pe
Systems Interconnect) [16]. Typing each elemermtwalto
locate it on a specific layer. This principle ispled to the
design of functions and of functions’ dependencies.

A function owns types, which distinguishes it frone th
business activities aligned with it. The followitgpes are
consistent with a networking system [17]:

Command, if this function is aligned with a
business activity, then it has a life duration

International Journal on Advances in Software, vol 4 no 1 & 2, year 2011, http.//www.iariajournals.org/software/
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the Order capture or Billing processes containing
catalogue management activity).
Let F be the set of functions and T be the setin€tion
types, then a typeof functionf is the power set of T:

t:F - P(T)

)
fttO P({Command, Data})

So, a function can be of type {command, data} ifsit
aligned with two activities, such as life duratidepending
on the processes containing it and life duratiafependent
of the processes containing it.

The functional architecture represented in Figusb@ws
four functions:
Create message filtering rule function, which is of
both Command and Data types. An alignment
improvement would identify business activities that
share a sense in common with this rule creation
function. Two activities must be inserted in the
messaging telecom service use procé&skering
rule creation and Filtering rule consultation. On
the one handFiltering rule creation activity has a
life duration, which depends on the use process,
while Filtering rule consultation does not depend
on it. We may indeed consult a filtering rule, vehil
other messaging telecom service use process
instances do not;
Filter a message from the message sender and
Filter a message from the message object functions
own Command type. Their life duration depends on
messaging telecom service process instances; and
Receive a message function ownsCommand type
for the same reason.
From definition (2), the typing can be expressed as

t(Createnessagfiltering rule) = {Command, Data}
t(Filteramessagfrom themessagsende} = {Command}

depending on the instances of business processeffilter amessagfzom themessagebjec) = {Command}

a
is

containing it (for example, Give
telecommunication service order function

aligned with a business activity, which has a life

duration depending on th@rder capture process
(defined in [18])),

Data, if this function is aligned with a business
activity, then it has life duration that is indepent

of the instances of business processes contaihing
(for example,Have access to telecommunication
service catalogue function is aligned with business
activity, which has a life duration independent of

t(Receivea messag)e: {Command}

In our messaging telecom service, Beate message
filtering rule function has botiCommand andData types. To
improve alignment with the business view, functigping
should associate each function to only one typamfand
or Data). These functionsCreate message filtering rule and
tonsult message filtering rule, are illustrated in a UML
sequence diagram in Figure 8.
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. £<use case>> Message receipt security . Message filtering . Filtering rule management | | . Message receipt

T T T
—L <<request>> Filter a message from message sender— I
>

<<request>> Create message filtering rule

<<resource>r Create message filtering rule

<<request>> Consult message filtering rule

!
L

<<resource>> Consult message filkering rulg

<<raquestr> Receive a message _|—

<«<resource»> Receive amessage
<resource> > Filter a message from message sender s (el

Figure 8. Functional view sequence of messaging service avithulti-typed function splitting example.

We propose then the first two ruleB-R1 and BFR2, end results of activities that have life duratiom$ependent
for improved alignment with the business view: of the instance of this business process. For ebenip

BFR1 — Multi-typed function splitting. Multi-type  order process, order activity comes after a prodeferrence
functions must be split in sub-functions so thatheaub- consultation activity.

function is only of one type. We can complete this type pattern with the follagvin
BFR1 improves alignment because activities are undeules:

the responsibility of specific roles. Activities twi life « Command function could depend on ®ata

durations dependent on processes are indeed uhder t function;

responsibility of the enterprise’s front-office, damctivities « Command function could depend on another

with life durations independent of processes aréniya Command function:

under the responsibility of an enterprise’s badicef

On one hand, thEiltering rule creation activity is under
the responsibility of th€hild protection provider, which is a
telecom service back-office role. On the other hildering

« Data function could depend on anothéata
function; and
Data function never depends orCommand

rule consultation, Filter a message from the message sender function. , ,
and Filter a message from the message object are activities BFR2 — Multi-typed function sub-functions model.
under the responsibility of thelessaging service provider ~ Sub-functions deduced from one multi-type functionist
role, which is a telecom service front-office role. satisfy a type pattern. o

Type pattern [19] may complete function typing, el Considering thé function defined in (2), the type pattern

relationships between mono-typed functions. Thittepa motivated in Figure 9 is applied to sub-functionsFigure
must be consistent with type definitions in relatim the 10.

business view. Pattern motivation enables alignment

improvement of the functional view with the businesew. clepending on[Command sub-epending on [ Datasub- | oo o

A pattern may, for example, be associated with sype —|__function - —>|__function
defined in (2). The UML class diagram in Figurdl@strates 1. *
that aCommand function depends on tHeata function. An *

activity, which has life duration dependent oniths&tance of
a business process, comes before an activity thsitlife

duration independent of the instances of bUSinﬁseS. Figure 10.Type pattern applied to sub-functions typed by {@uand,
Data}
. : Command  |+depending on - +depending on . . . . . .
depending on) T netion S O, el e Alignment of the functional view with the businesew
1. * * may be improved because of type pattern consistéamcy
* * relation to business view design.

C. Typing of Functional Component Dependency in
relation to the Business View

Type pattern consistency with the business view may
The motivation for this pattern is that each precesalso be applied to function dependency.
provides one end-result for its “process custonmegpping BFR3 — Mono-typed functions model.A dependency
with at least one activity, whose life duration degs on the between two mono-typed functions must respect pgiteern
instance of this process [20]. This activity magrtmeed the for dependency existence and dependency orientation

Figure 9. Type pattern applied to {Command, Data} functiopityg.
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To decide the orientation of this dependency, tehate
that each process has to be supported first bynamemd-
typed function.

Messaging dynamic illustrations in Figures 5, 8 dnid
all show that message receipt process is suppoytEdter a
message from message sender, which is aCommand typed
function. A dependency of th@onsult message filtering rule
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on the Create message filtering rule is designed in the
messaging sequence diagram. This dependency ddes no
satisfy BFR3 because tl@onsult message filtering rule is a

Data typed function andhe Create message filtering rule is

a Command typed function. The business interpretation of
this dependency is that one activity of messages rul
consulting is not useful in message rule creation.

: <<use case>> Message receipt security

| - Message filtering
]

. Message receipt

: Filtering rule management | |

I
L <<raqu

<Lrequest>> Filter a message from message sendey
=

est>> Consult message filtering rule I

f‘(_resource)) Consult message filtering rule

>
Lrague sty Crg

e filtering rule

<«<request» Receive a

essage

<<resource>> Receive ar

1e55age

Figure 11.Functional view sequence of messaging service mitho-typed functions dependency example.

This dependency can, moreover, be analyzed atatse d
production level and with a data access securitiyt pof
view. A command-typed function’s need for a datzety
function to enable a process to be achieved istitited by
the dependency of data characterizing the recemifoan
email, such as its reception date, toward dataacherizing a
filtering rule. This data dependency provides thpastunity
to secure data produced by data-typed functionis then
possible to realize a data-typed function with hegturity
requirements (in the present example: access dontr
depending on the data and on the role of the use
administrator or developer of the mail service)t Iioe
realization of the command-typed block is assodiatéth
weaker security requirements (in the example:
authentication in the mail service).

VI.

The alignment measure of the functional view witle t
business view is a tool for functional architeaciscompare
the business alignment of various functional domain
(messaging, IPTV, telephony, etc.) and so to gizaritheir
actions and improve the alignment. Such action ban
guided by an assessment of the alignment. A casy stith
telecom messaging functions was conducted withia th
Orange Labs. This domain contains 8 functional
components, 12 functions, and 16 function deperidsnc
between functional components for six scenariose Th
associated business view contains three activitieb two
activity time successions.

The alignment measureBFAM, of the messaging
domain functional view with the business view detem
service usage is estimated (see formula (1)):

CASE STUDY

user

7

BFAM (Messaging = o

Let us illustrate with a simple case how to imprdke
alignment. The assessment for messaging is thewfiolt:
the alignment of the functional view of the Messagi
domain with the business process of message sendinigl
be perfect (i.e., with a measure estimated as 1dhef
dependency relationship
r: from the Transmit a message function defining

Message exchange functional component

on the Sore a message function defining

Message storage functional component
could be reversed (see Figure 12).
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. Send a message
Transmit a message  Send a message

iy & < <component = gl Transmit a message < <component = EI

< <component = E Message sending Message transmission

St}}a,m\essage
Staore a nessage i

(F) < <component == E

Message storage

Message exchange

< <component == E

Message sterage i ) ] ]
Figure 13.Messaging domain solution.

Using type patterns thus provides a perfect aligitme
BFAM (Messaging=1(see (1)).

Functional architects may use this assessmentas to

To maintain the aligned dependency froflend a  improve the business alignment, by checking ifsihggested
message on Sore a message, this reversal should require the modifications conform to the enterprise strategy.
Message exchange functional component to be split as
follows into a: VIl.  CONCLUSION

*  Message sending functional component defined The modelling process described in this paper esabl

Figure 12.Messaging domain problem.

by theSend a message function, and a representation of the alignment of an IS functionedv with
 Message transmission functional component the business view of the IS company. The alignment

defined by thélransmit a message function. definition is consistent with the meta-modellingedsto

From definition (2), typing can be expressed as: instantiated both the business and the functiormalets. An

t(Sendamessag)s: {Command} alignment measure is proposed, which provides asitim of

. the synchronization of a company’s strategic iraégn of
t(Transmitamessage= {Data} busin)éss and functional views.p / ’ ?
t(Storeamessag= {Command} Finally, a good alignment of the target functionaw

Message transmission is indeed a network function with the business target view induces a good alegrtnof

within the telecommunication services IS. This fimt has the applicative view, which in turn implements ttaeget

a life duration independent of the instances offunctional view with the target business view. Wasirate

telecommunication service processes. Moreond a  this applicative alignment in Figure 14 with ourothe

message and Sore a message are dependent on the domain”. An applicative view that implements thadtional

telecommunication  service  process because theiew is represented in Figure 7.

telecommunication service user has an access ta dat

provided by these two functions (message senditg alad

message storage date, for example). | Eat at hom
A dependency relationship of tiMessage transmission
functional component on thiessage storage results from ll
the previous target functional architecture. Have diner
One dependency relationship represented in Figairis 1 2 3
consistent with the type pattern in Figure 9: —> —>
« a dependency relationship of thelessage Cook at home  |Get food
storage functional component onMessage - . .
transmission, which improves the alignment. Dining roon Kitcher Food repositor
Another dependency relationship represented inr&igu
13 is consistent with the type pattern in Figure 10 Figure 14. “Home IS” applicative view implementing ttat at home
e a dependency relationship of thelessage “Home process”.
sending functional component onMessage
transmission, deduced from the Message Functional dependency is implemented in the apipliea
exchange splitting. view by only one call from the “Home bus”. Function

dependency implementation is deployed on the doors
between rooms. “Home bus” traffic is thereby loveer€his
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property, deduced from the alignment improvementhef [20] M. Hammer, J. Champy, * !
functional view in compared to the business vievayrbe Manifesto for Business Revolution,” Harper — Cdlli1993.

significant in Service Oriented Architecture (SOf91]  [21] RT.Burlton, “Business Process Management — Pngfitifrom
Process,” Sams Publishing, 2001.

design.

The applicative view may contain several hundred
applications, which can hardly be directly mappédththe
company business processes. In our approach, thetta
functional view is used as a link between the bessnand
applicative views. This indirect mapping allows efficient
tool to govern IT evolution according to compamatgy.
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