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Abstract—Method Engineering (ME) for Information Systems
(I1S) is a response to the necessity to better fit methods with
development  activities requirements.  Situational method
engineering allows defining new methods constructed on the fly
following the situation at hand. However, in the reviewed
literature, the situation is not always described and there is no
proposed approach to handle the specific context of method
components. This paper provides a detailed vision of context and a
process for contextualizing methods in the IS domain. Our
proposal is illustrated with a case study of project portfolio
management in the domain of I T governance.
method
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l. INTRODUCTION

making techniques. Based on these techniques, fiélsoa
prioritization which uses a typology of project cheteristics.

Many approaches of SME consider the notion of odrite
order to guide the selection of a method compofiam a
repository according to a given situation. They | degh
different kinds of context factors characteriziriuations of
IS development projects and offer various methagie® for
using context. However, none of these approachggesti a
methodology allowing to define a set of concretentert
characteristics for a given method.

Our goal in this paper is to propose (i) a generadel of
context based on the state-of-the-art and (i) & |
development methods contextualization process.

In our view, the context is a set of charactersstithich

An information systems development methodology describes situations of a method application. Thetext is

(ISDM) is a set of ideas, approaches, techniqueks taals

defined for an IS development method and its coraptm

which system analysts use to help them integratingEach method component is then delineated by canvedties

organizational needs into an appropriate Infornmatiystem.
However, it is now apparent that no universal meétticat
could be applied to any information system develepm
really exists. Method engineering (ME) represenésdffort to
improve the usefulness of ISDM by creating an aatapi
framework whereby methods are created to matchifepec
organizational situations. ME aims to find soluioto the
construction, improvement and modification of thethods

of these characteristics.

In this paper, we focus on the contextualizatioomethod
components. Therefore, we introduce the frame of
contextualization, we present the context moded, ¢hntext
typology and the process to construct the context
characteristics set for a given method. We illustraur
proposal with an application which deals with anpidrtfolio

used to develop information systems. One of the ME Management guidance.

fundamentals for optimizing, reusing, and ensuflagibility
and adaptability of these methods is their decoitipnsinto
modular parts (Situational method engineering — $ME[2].

[3] describes the process of SME as composed ek thr
parts, (a) the decomposition of methods into coreptm
(Method Component — MC) which are stored in a metho
repository, (b) the retrieval of components thattdsematch
the projects specificities and (c) the constructadna new
method with these selected components. The exiSiig
approaches use a lot of different kinds of quer&sme use
similarity measures [4] or semantic similaritiesditology [5]
in order to study the matching between components a
requirements. Some make their queries on the coemhon
endeavour [6] whereas others use the applicatioeaiests
on the goals [1]. However, the cost of a project icerease as
there are more and more artefacts to take intoustcavhich
induce a combinatory explosion of all the valuesatrulate
[7]. Finally, the selected components may be cgiitglar and
the method engineer will still have to choose mépua
between them. To avoid some of these drawbackg],ithe
component selection is enhanced with multicritelgision-

All processes in this work are formalized with thi&\P
model which is commonly used in the ME field [8h our
proposal, this formalism is wused to represent
contextualization process in an intentional way.the case
study, it is used to represent the organizationhef method
components (the links between them).

the

The notion of method component is described iniGe&.
Section 3 proposes a state-of-the-art on the natiazontext.
Section 4 proposes a conceptualization of thisonoséind we
illustrate our proposal with an example in Sectibn A
conclusion and a proposal of further works are dorfgection
6.

II.  METHOD COMPONENTS

A development process cannot fit all the existingbems
and development contexts. This assumption has teatie
development of the ME domain, and more particulafy
SME.

The discipline of SME promotes the idea of retreyi
adapting and tailoring modular parts, rather thammete



methodologies, to specific situations. There areioua
representations of modular parts: fragments [9linkk [10],
components [11], OPF fragments [12] and methodices\3]
[5] [13]. A comparison of these different kinds wfodular
parts may be found in [3] and [14].

Method fragment approach [9]. The method component
definition consists in encouraging a global analysf the
project while basing itself on contingency critefPaojects and
situations are characterized by means of factosecésted
with the methods.

Method chunk approach [15]. The chunk approach
expresses projects requirements (the context) as
requirements magpvhich is used to test the similarity between
requirements and existing components.

Method component [11]. The component description
contains its "rationale”; its matching with the text is
performed by goal analysis.

OPF fragment [12]. In the OPEN Process Framework
(OPF), the fragmentis generated from an element in a
prescribed underpinning meta-model.

Method service [5]. The method service approach uses an
identification part that defines the purpose of ¢keevice. The
component retrieval is thus done by using goagragirocess,
and product ontologies.

Our view of a component has been described in I{3].
includes both the intention oriented approach ef ¢thunks
[15] and the notion of method services [5]. We tiseiggest
modelling method components as shown in Fig. 1.

Context Qualifies
Characteristic | *

’ Intention

Intentional Part
(Interface)

Product Part

Figure 1. Method component meta-model.
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Each method componentmay be a representation of a
components composition as they are expressed \vifdreht
granularity, at various levels of abstraction. Fustance, a
component may be an entire method that can be qexsed
into other less complex components (which, in tanay also
be decomposed into other more simple components).

A method components composed of two parts. The
descriptor partaims at documenting, retrieving, composing,
and invoking the related implementation part.

The descriptor part contains three different views:
intentional, product and process.

The intentional part(sometime called theterface of a
component) provides information to identify the gmments.
It contains theintention to achieve (which describes the
general purpose of the component) andsibgationin which
the component may be appliedContext characteristics
indicate specific conditions to use the componeut qualify
elements of the intentional part.

The product part corresponds to the description of the
component input and output product models. Huairce
product partdefines the product situation before applying the
component. Thearget product partdefines the result, which

a{nust be obtained by the component application.

The process partcontains guidelines aiming to explain
how to apply the component.

. CONTEXT IN ME: STATE-OFTHE-ART

This section describes a state-of-the-art on contex
awareness and on the context of method components.

A. Cross domains application of Context-awareness

Context models are multidisciplinary and have been
proposed in several areas [16]. The linguistic aede is
concerned with analyzing the usage context of siprs
words) within a language. Bunt [17] defines fivepag of
context for communication aspects which are respsgt

Linguistic refers to linguistic material;

e Semantic: refers to domain description including
objects and properties;

* Physical refers to the environment description in
which action or interaction occurs;

* Social refers to the interactive situation which occurs
between actors;

« Cognitive refers to the participants’ intentions, their
evolution relating to perception, production,
evaluation and execution.

Context is also formalized using mathematical madebr
instance, [18] proposes a cumulative model whegectimtext
(Ctx) is a timely aggregation of situations. A situatie a state
descriptor for a usef) performing a taskT) at a time {).
The model is depicted by the following formula:

m
Ctx(U,T,¢t) = U(Situation(U, T,t,))
n=1

Context awareness is a term originating from péveas
computing, or ubiquitous computing [19]. These syt deal
with linking changes in the environment with conmgut
systems, which are otherwise static. Although & iomputer
science term, it has also been applied to busittessy in
relation to business process management issues [20]

There are numerous context-awareness applicatites w
human interactions occur. More related to our studytext
models are also proposed for business processineengg
[21], computer science [16], service selection [2&2)d
decision-making within a military situation [23R4]. In latter



cases, the context model is seen as a way to analgven
situationto guide the way of processing. Thus, context fsode
are mainly used to solve the problem of lackingifidity and
adaptability within processes.

In section IV, we apply this description of the gea
concept of context to method components.

B. Method components context

We have identified five main approaches dealinghwit
context in the method engineering field.

Reuse frame. The reuse frame [25] is a framework
representing different factors which affect 1S depenent
projects. These factors are callgiteria. Reuse frame allows
specifying a context of method fragments reuserche®
method fragments and comparing between them inrdrde
find an alternative fragment to a used one. Thesadwame
model includes a reuse situation (which is a setrgéria
classified into three dimensiorm:ganizationaj techniqueand
human and reuséntention

Interface. In [26] the method fragment context is defined
by its interface which includes a situation andiatention.
The situation represents the conditions in whioh thethod
fragment can be applied in terms of required inputsiuct(s).
The intention is a goal that the method fragmerpshéo
achieve. Therefore, the interface model includesdlements:
the situation and theintention These two first approaches
have been unified in [27].

Method service context. The method service context [5]
aims at describing the situation in project develept for
which the method service is suitable and definhrg gurpose
of the service. Its model includedomain characteristics
(project nature, project domain) amdiman (actor), process
andproductontologies.

Contingency factors. Situations (the context) are
described by a set of characteristics called cgatioy factors
[28] or project factors [29,30]. These factors ased to define
the project situation by assigning values to thenj28], four
categories are giverdomain characteristic§describing the
content of the systemkxternal factors(laws and norms),
technical factors(related to the development platform) and

human factors(representing the development expertise of

people).

Development situation. [31] defines the development
situation as an abstraction of one or more exiftihge
software development projects with common charesties.

This situation is used to characterize the spepifajects and
to select configuration packages (method fragmerife
development situation model includes a characiesiset.

Based on the review of these five approaches, we ha
identified seven characteristics (context elementsgh allow
us to compare existing context approaches (SeeTabTT his
comparison highlights that there is no approactsiciening all
of the possible characteristics.

Moreover, the analysis of these context approashew/s
that they do not suggest a way to specify context
characteristics.

C. Our proposal

In SME, all approaches are situational, which mehey
take into account the specific project situation Qontexj.
However, the definition or description of this cexitis often
just superficially addressed.

Our proposal uses the context expressiveness tilokes
the situation in which a component may be appliet then
based on thesemantictype of context previously presented.
Moreover, our view of a component includes an itiben
oriented approach which allows representing tognitive
aspect of the context.

The preceding comparative analysis of context agupres
shows that they address several aspects of comtextever,
they do not cover all of them and do not help ie tdontext
characteristics specification. Our proposal aimshéip the
engineer specify these characteristics.

IV. CONTEXTUALIZATION OF METHOD COMPONENTS

A. Enhanced definition of method context

Our goal is to enhance the definition of the contexIS
development method for the further selection of gonents
from a repository according to a given situation. the
following we present our vision of context and aqass to
define the context for a given method.

The contextmodel is presented in Fig. 2. We propose
describing the context as a set of characterisfidsese
characteristics describe situations of a methodlicgtion.
Characteristics are organized into facets for bette
representation and comprehension. We distinguishtypes
of characteristics: generic and specific. The fiostes are
common for most IS engineering projects; the lattegs vary
from one project to another. To distinguish betwégem is
important because of their different identificat@pproaches.

TABLE 1. COMPARATIVE ANALYSIS OF APPROACHES DEALING WITH CONTEXTN ME FIELD: CONTEXT ELEMENTS
Characteristics
Approach Goal_/ Organlza— Technical Human Domain External Process Product
Intention tional

Reuse Frame X X X X
Interface X X
Method service context X X X X
Contingency factors X X X X
Development situation Not specified




.. TABLE IV. APPLICATION DOMAIN FACET VALUES
Characteristic ‘

" * Characteristic Value domain
£ Formality {low, normal, high}
Relationships {low, normal, high}

‘ Context ‘ ‘ Generic ‘ ‘ Specific ‘ Dependency {low, normal, high}
Complexity {low, normal, high}
Figure 2. Context model. Application type | {intra-organization applicationntér-organization|
application, organization-customer application}
Generic characterigtics. In order to establish the typology |Application {application to develop includes a database,
of generic characteristics we have used IS devemplproject technology applicatic_m to develop is distributed, application
characteristics [7]. In this work, a project chaesistics Dividing project d{z\rgilogirgfelzui(i;tzrﬁugstablishin@tsm-oriented
typc_)logy IS propqse_d_ in order to gwde method conems subprojects, este;blishing process-oriented
retrieval and to prioritize the selected components subprojects, establishing hybrid subprojects}
The suggested typology of context characteristimgers Repetitiveness | _{low, normal, high}
Variability {low, normal, high}

essential aspects of IS engineering projects. Basg¢d7], [28] : i ' '
and [7]’ it includes four facets: organizationalunian, Variable artefacts| {organisational, human, appi@atdomain, and
application domain, and development strategy. development strategy}

The organisational facet (Table 1) highlights .
organisational aspects of IS project development.ifistance, Thed_evelopment stratgg‘;_acet (Table V) gathers indicators
the Management Commitmentharacteristic represents the 220ut different characteristics of developmenttegp For
management team involvement in the project. Passialues instance, the&Source systeroharacteristic represents the origin

for this characteristic are Low, Normal and Higte(ia High ©f the reused elements that may be code, functioriain or

value means a high involvement and so on). interface.
TABLE II. ORGANIZATIONAL FACET VALUES TABLE V. DEVELOPMENT STRATEGY FACET VALUES
Characteristic Value domain S(?uhr?::ea(s:t ZtleStnlﬁc {code reuse ;{Jargl(l:t?odrglnaér(])main reugerface
Management {low, normal, high} Y reuse} ' d
commitment Project {standard, adapted}
Importance {low, normal, high} ject ’ p
- organization
Impact {low, normal, high} - - - - -
- - Development {outsourcing, iterative, prototyping, phase-wige,
Time pressure {low, normal, high} strategy tile-wise}
Shortage of resources {IOW.’ normal, high} Realization {at once, incremental, concurrent, overlapping}
Nature of limiteq {financial resources, human resources, strategy
r;sources telmporal resI()l:](cis, informational resources Delivery strategy | {at once, incremental, evolutigha
C'Zet {IOW‘ normal, h!gh} Tracing project {weak, strong}
0s - - {low, normal, '9 } Goal number {one goal, multi-goals}
Level of innovation {low, normal, high}
Innovation nature {business innovation, technolompovation}

Specific characteristics. Their identification is based on
_ -~ the method description. The method engineer defines by
The human facet (Table Ill) describes the qualities of analyzing different aspects which are organized ifaur

persons involved in IS project development. Fomeple, the  facets: intentional, satisfaction, decisional antrinal like in
User involvement characteristic represents the kind of[2g).

participation of the users in the project. Its eslunay be real

or virtual. The intentional facet concerns the method intentions. The
satisfaction facet indicates the satisfaction degree that the
TABLE II. HUMAN FACET VALUES engineer has about the method application resuditse
Charadiaisic Vaite domaim decisionalfacet arises from a decision-making process in the
Resistance and confiict| {low, normal. high} method. Theinternal facet concerns the known criteria
Expertise degree {low, normal, high} associated with the specific project management.
Expertrole {tester, developer, designer, analyst} Characteristics typology. Based on this approach we have
Clarity and stability {low. normal, high} established the characteristics typology (cf. B)
User involvement {real, virtual} pology (ct. B)g.
Stakeholder number Num Table VI shows the correspondence between the peapo

typology and the existing context elements. Weroake some
The application domairfacet (Table 1V) includes indicators "€marks to compare them:

chargctgrizing the doma}in_ of IS pr_oject. F_or ins&arjthe «  Our typology covers all existing elements.
Application typecharacteristic deals with the different kinds of . _ _
projects according to the organization structuek @n have the ¢ We propose to identify more preusely process
following values: intra-organization application, nter- characteristics and product part using our approach

organization application, organization-custometiapfion.



instead of using product and process as context There are two possible ways to define the conttopi:

characteristics directly.

We add decisional
presented in the existing typologies.

Characteristic

Specific ‘

A
H

‘ Generic H

A

Organizational Intentional

Human — —{ Satisfaction
Application domain  —] —{ Decisional
Developmentstrategy — —{ Internal

Figure 3. Characteristic typology

TABLE VI. CORRESPONDENCE BETWEEN THE PROPOSED TYPOLOGY AND
EXISTING CONTEXT ELEMENTS
Proposed Typology Context Elements (cf. Tablel)
Organizational Organizational
Human Human
Application domain Domain
Development strategy Technical

Intentional Goal/ Intention
Satisfaction External, Process, Product
Decisional Process, Product
Internal Technical, Process, Product

Context granularity. We consider the context granularity
at two levels: method context and method componentext

characteristics which are no

down or bottom-up. By the top-down approach, thgirexer
defines the method context and then instantiatriteach
method component. By the bottom-up approach, tlgnear
specifies the contexts of all method componentsaasdmblies
them into the method context.

Both method and method component contexts can be
defined following two strategiesBy deduction and By
generation It depends on the characteristic type. The generi
characteristics ardeducedfrom generic context typology and
the specific ones ageneratedrom method description. These
strategies could be applied as many times as pessib
characteristics exist.

By generation

_—Define method %
component
~ context -

By generation \

~

By deduction

By instantiation

By assembly By completeness

™\ v

Define Y
method Stop )

AN d A=
- context - Bycompleteness@

Figure 5. Contextualization MAP.

P

/

This MAP has two main intentionBefine method context
and Define method component conteXhe achievement of

(see Fig. 4) these intentions implies the definition of the et
characteristics set for method or for method corepth
is associated to Method respectively. The definition of method componentsitexts
Method e includes also the attribution of values to the miedi
characteristics.
. isapp”e‘“c* The contextualization Map includes eight sectioas,
Niethod is associated to TSRO COmE shown in Table VII.
Component ponent Context TABLE VIIl.  CONTEXTUALIZATION MAP SECTIONS
Figure 4. Proposal overview. Section <Sourceintention, Strategy, Target intention >
o ) ] S <Start, By deduction, Define method context>
The context characteristics set is defined for ahow S, <Start, By deduction, Define method component ednt
Then, each method component is described by thetiahs of S <Start, By generation, Define method context>
these characteristics. The component’s selectiarariged out Sy <Start, By generation, Define method componentedn
by request on the characteristics values of availaiethod S | <Define ”:emotd f:mext By instantiation, Definestiod
components. If the request does not provide a osive result component contex :
(ie. there are several or no method that satisfies <Dte;m§ met““ii' component context, By assembly.irizef
te L. . ) . method contex
characteristics), the engineer has to either censmther S <Define method context, By completeness, Stop>
methods, modify required characteristics values, rank S <Define method component context, By completertm>

characteristics by their order of importance.

B. Contextualization methodology
In order to define the context for a given methodl ds

All these sections are explained bellow. Operatars
defined for each section in order to indicate hovprioceed for
carrying out its execution.

components, we propose an approach based on asproce <Start, By deduction, Define method context>. The

(Fig. 5) modeled with the MAP formalism (See Appiert).

generic characteristics deduction is based on thetext



typology. This section gives a selection of chamastics
carried out by the IS method engineer. The restilths
strategy is a sub-set of generic characteristigslable for a
given project.

The corresponding operator is:
Select Context Characteristic ()

<Start, By deduction, Define method component
context>. This section includes the selection of charadtesis
form generic typology like the previous one andludes
furthermore the attribution of values to these abtaristics.
The result of this strategy is a sub-set of gensharacteristics
available for a given project with correspondintpes.

Two following operators are applied consecutively:
Select Context Characteristic ()
Attribute a Value to Context Characteristic ()

<Start, By generation, Define method context>. The
specific characteristics generation is based on rtfehod
description. The method engineer defines them lalyaimg
different aspects which are organized into fourefac
intentional, satisfaction, decisional and internal.

This section includes four operators. Each of tiing
operators is applied depending on
characteristic’s facet:

Analyze Method Goal {jor intentional facet]
Measure Method Satisfaction[fdr satisfaction facet]
Analyze Method Argumentation[{r decisional facet]
Measure Method Characteristics[{pr internal facet]

<Start, By generation, Define method component
context>. The definition of specific characteristics for madh
components context is the same as for method do(iex
previous section) but also requires the attributiof
characteristics values.

This section uses the same four operators and aaduther
one that deals with the attribution of values toe th
characteristics. This last one is applied afteheafcthe first
four operators for defining concrete values of itientified
specific characteristics.

Analyze Method Goal {jor intentional facet]

Measure Method Satisfaction[{dr satisfaction facet]
Analyze Method Argumentation[{r decisional facet]
Measure Method Characteristics[{pr internal facet]
Attribute a Value to Context CharacteristidfQr all facets]

<Define method context, By instantiation, Define
method component context>. The context characteristics
instantiation is common for both characteristicgety and is
applied in the top-down approach. This sectiorvaldefining
a sub-set of generic and specific method charatitgiwith an
associated value for each method component selyarate

This section contains two operators applied cortsesy:

the correspondin

Retain Context Characteristic ()
Attribute a Value to Context Characteristic ()

<Define method component context, By assembly,
Define method context>. In the case of the bottom-up
approach, the strate@y assemblyollows the definition of the
method component conteRYy deductioror By generationThe
method engineer groups method components chatiteri
together. As a result, the method context includgls
characteristics of its components contexts.

This section is carried out by the following operat
Group Characteristics ()

<Define method context, By completeness, Stop> and
<Define method component context, By completeness,
Stop>. These sections are the same in both top-down and
bottom-up approaches and include verification ohpleteness
and coherence of the described context.

The associated operator is:

Verify Context Completeness ()

V.  APPLICATION WITHIN IS PROJECTPLANNING

The process of our case study is expressed with the
intentional model MAP (cf. Appendix 1). Before intiucing
ur example, the relationships between the inteationodel
MAP and the context must be made. The MAP model
describes the ways of processing requirements togdincing
the stakeholders’ intentions and the strategiey teed in
order to reach these intentions. Moreover, the tdaition of an
intention is related to the considered domain. Thius MAP
model allows the description of tlsemanticand thecognitive
aspect of a context. For instance, the MAP modsl lieen
already used to describe the alignment links batvimesiness
requirements and IT/Business operational comporjgais

0..1
Method Map
1”$ 1 ? refine
Method Represented by . 1
Component S

Figure 6. Section and Method component correspondance

The key concept of a Map is the notion of Sectioh (
Appendix 1). Each Map section is linked to a pattic method
component, as shown in Fig. 7. As shown above, thade
component may be an entire method composed of other
method components (themselves composed of other les
complex components). The method components areafaed
following the meta-model shown in Fig. 1. Each mecbf the
IT project portfolio map is then linked to a specifmethod
component. The engineer is guided in the usage ethad
components through the map by selecting intentiand
strategies. We describe below a possible scenasedoon the
current map.



At a given situation the designer must select a methodportfolio. This Map is a refinement of the sectignDefine

component in order to improve the product compkamgth
requirements. Method components are saved intpasitery.
Based on the description of their context, theglesi makes a
request on the repository in order to extract thpr@priate
component to use. In our proposal (Fig. 6), ther t@n
sections, each one linked to a component.

The MC selection is based on the description otecdrin
order to extract appropriate components for theigdes
situation. The component ensures the transformatibra
product partinto a desired product: tle®urceis a product part
(for instance a UML diagram) which will be transfeed by
the design procesprocess paitinto atargetproduct part.

A. Case study overview
This section addresses the formalization wmiethod

componentselated to IT project portfolio management andis then Minimize design delay.Moreover,

proposes the application of the previous typolobgomtext.

Project Portfolio Management (PPM) is a term used t

describe methods for analyzing and collectively agang a
group of current or proposed projects based on rumséey

characteristics Its main purpose is to direct the financial

distribution between projects - PPM is applied ToRroject
Portfolio Management (IT-PPM) for IT purposes. larfolio
management is an enabling technique for IT Goveman
requirements. It is related to both IT Service Mgeraent and
Enterprise Architecture, and might even be seea asidge

Risks, By Project Planning, Align IT and Businessdess > of
the map dealing with IT governance presented if. [38e
MAP formalism helps to show the intentional wayctmsider
the project portfolio process. It describes thentibnal links
between the components.

In the following, we define the context of method
components shown in Fig. 6 (sub-section B) and llustiate
the usage of the identified characteristics in ptdeguide the
engineer through the IT-PPM Map within a case st(siyp-
section C).

B. Contextualization process application

In our case study, we consider the design activitie
dedicated to a project of an organization. The tileeicated to
this activity must be minimized. The main goal listproject
within  this
organization a new designer has been hired as diffick-
project manager. This situation leads to the can#dization of
the required course of action to reach the maih Jdeerefore,
the experience level of the designer is a varigdmt from
which to choose the navigation path through th®PM Map.
The designer use a particular set of charactesjstic
representative of his context, which guide him tgfo the
selection of method components. We describe
characteristics identification process below.

the

The engineer has selected the top-down approadheof

between them. We propose here to sustain the IT-PPEbntextualization process. It guides the enginbesugh the

activities which consist inidentifying evaluating and

definition of the method characteristics before dieinition of

prioritizing IT projects for their implementation. The related MC characteristics. Fig. 8 shows the path used ha t

components are saved into a method base whichdiegltheir
description and methodological guidelines for tlagiplication.

We take into account th@tentional paradigm previously
presented to formalize the methodologipadcesswhich aims
at making theproduct used to support IT-PPM activities
(information system dedicated to IT-PPM). We forizelthis
product with UML class diagrams.

We base our approach on the IT governance requitsme
by using a MAP model (cf. Appendix 1) which shov t
intentions of IT decision makers in steering thepfbcesses
and resources [30].

By requirement consideration .s*+-.

& 1%
erars  Bygoals-oriented \,
‘\,SFa,rF/ criteria identification

. \‘\
\/ Identify  Byad-hoc

{33
\\ Project/ /. 2 .‘:Rla/ssiﬁcution
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Figure 7. IT-PPM Map.

The Fig. 7 shows the project portfolio intentiorrabp
which describes the ways to manage a project within

navigation through the contextualization Map (F3{.in this
particular case study.

e

__— Define method
( component

-~ _context

By generation

~

By instantiation
By completeness
¥ Define
method
~-.context

| Stop

Figure 8. Path used in the Contextualization Map

This path contains four sections of the Contexxaditbon
Map (cf. Tab. VII) that we represent within theghrfollowing
steps: (1) Definition of the method Context @d 3), (2)
Definition of the method components contextsg),(and (3)
Verification of the process completenesg).(S

1) Definition of Method Context

This step contains the execution of the two sestiSnand

S,

Definition of the generic characteristics (S;). The
engineer uses the characteristics presented ine Tidlbland



Table IV as generic characteristics to specifydtytext of the
method.

The engineer has applied the operagelect Context

2) Definition of Method Components ConteSs)(

The method context defined at the previous stepois
instantiated for each component. A value is affédte each

Characteristic ()in order to define a sub-set of generic contexicharacteristic in order to help the case processcigion

characteristics according to the given project.hde selected
only three generic characteristics for this exampbpertise
degreg expert roleandapplication typgTab. VIII).

TABLE VIII. GENERIC FACET VALUES

Characteristic |
Human facet values
Expertise degree| {low, normal, high}

Expert role {tester, developer, designer, analyst}
Application domain facet values

Application type | {intra-organization applicationntér-organization
application, organization-customer application}

Value domain

Definition of the specific characterigics (S;). The

engineer also usepecificcontext characteristics (cf. Table 1X)

leading the designer to choose a method comporiéris.
specific context is depicted by the constraintshef business
environmen{the desigrsituation), theintentionof the designer

and the strategy for reaching the intention. So, the three

operators were applied to identify the specificrahgeristics.
Analyze Method Goal {3 used to identify thintentionwhich
is related to the intentional type of specific cuweristic.
Measure Method Satisfactiond)lows defining theSituationin
the Satisfactional facet (as it describes the faatisn degree
of the previous intention). Finally, Analyze Method
Argumentation (defines theStrategyin the decisional facet of
the specific characteristic.

guidance. The following operators are applied tchemethod
characteristicRetain Context Characteristic §nd Attribute a
Value to Context Characteristic (Jhe results are presented in
Table X.

3) Verification of the process completenesg (S

The engineer has decided that the identified cdontex
characteristics are sufficient to allow a satigfyiguidance
through the portfolio project management by the rajoe
Verify Context Completenessaf)plication.

C. Guidance application within the Case Study Map

The characteristics values are used in the nawigati
process to help the component selection. In thiicpdar case
study, the engineer has ranked these charactsristiowing
his preferences which are:

Intention > Expertrole - Degreeof expertise

First step. At the beginning of the design process, there is
only one candidate section. Each section holds thode
component. The identification of a project is supgad by the
section ® depicted in Fig. 6. The corresponding method
component is described in Fig. 9: the analyst ba®fine his
requirements into goals and to organize them byeptoThe
requirements are inputs (source product part) ef ghoject
portfolio process. By applying the “By requirement
consideration” strategy, requirements are analymearder to

TABLE IX. SPECIFIC FACET VALUES h . . oY h
_ ' identify a project and define its related goalsisTibads to the
_Characteristic | Value domain transformation of the source product part (for anse,
::t‘:;‘::gga' facet values e Requirementlass) by extending it with thgoal and project
SatiSactional face values classes (cf. target product part).
Situation | text
Decisional facet values
Strategy [ text
TABLE X. SPECIFICCHARACTERISTICSINSTANTIATION
- IT-PPM Method Components
Characteristic ® | ® | 1) | @ | ® | ©® | o) | | ® | ®
Generic
Degree of Normal Low High High Low Low Low Normal Low Normal
expertise
Expert role Analyst Analyst Analyst Designer Designer Designer Designer Analyst Designe |Analyst
designer designer designer
Application type | Intra-Org. Intra-Org. Intra-Org. |Intra-Org. Intra-Org. | Intra-Org. | Intra-Org. Intrg. | Intra-Org. Intra-Org.
Specific
Situation Problem Project Project Project Project Project Project Project Project Project
statement  |identified identified prioritized  |prioritized |prioritized |prioritized |evaluated |evaluated evaluated
Intention Identify Prioritize Evaluate Prioritize Stop Stop Evaluate |Prioritize [Stop Identify
project project project project project project project
Strategy By By ad-hoc |By goals- |By By By project |By By applying By project  |By lack of
requirement |classification|oriented modulating |canceling |[portfolio controling |function completenessgoal
consideration criteria project project completion [goal over criterig coverage
identification|development|portfolio achievement
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Figure 9. MC for project identification

Second step. According to the newsituation the intention

Identify Project is reached. The possible path is twofold: the

designer can consider the intentionEjaluateProject or (ii)
Prioritize Project The first one is more complex than the
second. In our case the designer is a beginnethatkgree of

expertise characteristic leads to the selection of the MC

dedicated to project scheduling: secti@n is chosen. The
project class is extended with the attribumember for the
project classification and the set of projects arganized

within a portfolio. Fig. 10 summarizes the method component

used for this situation.

In our case study, the designer aims at formalizimg
project evaluation. This is a specific constraimmtgntion)
which leads to select the component related te¢laton@.

The resulting component is depicted in Fig. 11:ghgject
is a set of goals which must be evaluated by arabptocess
over criteria. The instantiated product isvaby n matrix G

including m criteria andn goals in whichxy,  is the evaluation
of them" criteria over thex" goal.
X1,1 X1n
G = : - ;
xm,l Xm n
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Specific chi isti Modify Class ‘Project’
Situation Project identified Add attribute ‘Number’
Intention Prioritize proj ect Add Association ‘Requirement>Goal’
Strategy By ad-hoc Tex@=A‘Ref|ne_d by’ »
classification Add Association ‘Project-Portfolio’
Type = ‘Composition’
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Figure 10.MC for project prioritization

Third step. The intention Prioritize Project is now
reached. Considering this situation, the desigraer select
between three envisioned intentions:

(i) to complete the intention of prioritizing profeby
modulating project. Modulation consists in allocating
more or less resources to a project;

(ii) to evaluate the achievement of a project. his t
case, control processes and audits are performed
order to evaluate the completion of a project;

(iii) to stop the process.

Figure 11.MC for project evaluation

Fourth step. The intention Evaluate Projectis now
satisfied: this evaluation can lead (i) to identifgermediate
goals and intermediate projects; (ii) to prioritizmject based
on the evaluation of criteria; (iii) and to stopethT-PPM
process when projects are completed. At this stdhe,
designer does not need to identify or prioritizejget. This
leads to enact sectio® and the UML specification which
must be improved in order to integrate the compfetheasure
of a project: this is done by extending the progass with the
Completionattribute and the operation EvaluateCompletion().
Fig. 12 represents the method component usedsadtép.
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Figure 12.MC for project completion



Discussion. The presented scenario shows how theportfolio management within ISDM. It contributesttee study

engineer was guided through the IT-PPM Map and téed
execute four method components. The Map used ndhse
study may lead to various executable processesndafeon
the different situations. This point highlights tletrinsic
variability of the MAP model. We notice that a ssdt-of the
characteristics (six in this example) may be sidfit to steer
the design process.
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+ID
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| Transformation process

Execute section (1)
Execute section (2) N
Execute section (7) .
Execute section (9) >©

Final product \

Control process

+Name
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+ID +ID
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Project
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+Name
+Measure
+Value

Portfolio

+ID +ID
+Name 1..* | +Name

+Description
+Number
+Completion

+AddProject()
+Classify()

+EvaluateCompletion()

Figure 13.Method overview

As the application of a method component dependthen
context characteristics, more than one method coemtocan
be a candidate for the execution of a MAP sectitire
selection of a MC candidate is operated as the M@dtution
is performed by context characteristics analysis.

At last, Fig. 13 shows the final result of the d@sprocess.
This application is based on the previous meta-msdewn
in section IV.

VI. CONCLUSION

This paper provides a contextual description of hoet
components and a way to specify it. This kind ofadiption
allows a better retrieval of method components wting to
project specificities.

This proposal can be applied in different IS engrimey
situations such as the selection of a componenérfibiancing
the existing IS engineering method (for instancdermsion-
based approaches) or a selection of several comfsorier
constructing a new one (for instance,
approaches). We have applied the proposed modegrégect

of the relatively unexplored domain of IT governarimom the
SME point of view.

Our future work aims at:

« Developing an approach to define the method context
by aggregating method components’ characteristics.

e Ensuring the adaptability of methods with regamis t
the context specificities.

e Proposing a method for a formalized selection of
method components following their characteristics
values.

« Validating and experiencing the current proposal.

e Developing other method components using the
current assumptions.
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VIII.

A MAP illustrates a given process of IS engineerifge
MAP model [8] is a representation of process modgbsessed
in intentional terms. It allows specifying processdels in a
flexible way by focusing on the process intenticensg on the
various ways to achieve each of these intentions.

APPENDIX1

A map is presented as a diagram where nodestergions
and edges argrategies

The directed nature of this diagram shows the pienee
links between intentions. An edge enters a nois #ssociated
strategy can be used to achieve the target intefti® given
node). Since there can be multiple edges enterimagla, a map
is able to represent the many ways for achievinghtemtion.
The following figure shows the structure of a majphvthe
UML formalism (see Fig. 14).
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Figure 14.MAP model.

The key concept of a map is the section. A sedsoan
aggregation of two specific intentions, tsaurce intentiorand
the target intention linked together with atrategy It embeds
the knowledge corresponding to a particular proctep to
achieve an intention (the target intention) fromspgecific
situation (the source intention) following a pautar technique
(the strategy).

An intention is a goal that can be achieved. Thestwo
predefined intentions contained in any map, narfi&fgrt” and
“Stop”, which mean accordingly the beginning and &nd of
the process. A specific process to achieve an tiotens
captured in a section. All sections having the sam@ce and
target intentions represent all the different sgas that may
be used to achieve this target intention. In theesaay, there
may be several sections with the same source iotetiut
different target ones, which show all the intensidimat may be
reached after the realisation of the source irganti

There are three kinds of relationships between@ectA

thread relationship shows that a target intention can b

achieved (from the same source intention) in séweegys.
Each of these ways is expressed as a section mapeApath
relationship establishes a precedence relationslgpveen

on how to proceed in handling the situation in aatave form.

A tactical guideline is a complex guideline, which uses a tre
structure to link its sub-guidelines. #rategic guideline is a
complex guideline which shows that a section ofagroan be
refined by another map. This relationship implibatteach
map may be represented as a hierarchy of maps.

The MAP model defines the process through the
combination of observable situations in which aaiarnumber
of specific intentions can be achieved. The workeamade is
described in the process as depending on bothtisituand
intention. In other words, it depends on the cantexvhich a
method engineer must act at a given point in tirBg.
modelling intentionsand the waysstrategie} to reach them,
the process has the ability to representciignitivecontext as
defined by Bunt. Moreover, by relating method sex\34] (or
method component [15]) to section Rolland extends the
context expressiveness of the MAP to fieenanticcontext of
Bunt. This approach allows identifying several estiaspects.
More precisely, this model includes a set of guas which
help an engineer navigate through the process mdded
navigation is carried out bgrgumentshat allow the engineer
to choose the adapted variant within the processeind hese
arguments express the context of a given procedglmo

IX. APPENDIX2

In order to access tap to dateinformation about authors,
please scan the following codes.

[=] g% ]
T
{=]L}

Rébecca
Deneckere

Kornyshova Claudepierre

sections. Abundle relationship shows that several sectionsFor scanning abilities, you may install the follogibarcode

having the same source and target intentions camuiaally
exclusive.

There are three types of guidelines: simple, tattand

strategic. Asimpleguideline may give informal content advice

scanner software on your mobile:
http://www.lynkware.com/support_devices.php



