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Abstract

Requirements engineering has drawn our attentidghgamportance of understanding tiehys’ of the system

tot be developed. While agreeing with this posititiis paper argues that the fit between thbats’ and the
‘whys’ is key to develop purposeful systems, i.e. to Bnsloe best match between organisation needs (whys)
and system functionality (whats). The paper exgadassues related to the whys-whats relationshigrired to as

the fitness relationship

1. Introduction

Motivation for goal-driven requirements engineering
The assumption of modern requirements engineeppgoaches is that understandiyan
information system shall be developed or reengatés as essential as specifyMdhat it
shall do. The latter deals with theystem functionalitywhereas the former provides its
rationale The argument of these approaches is that unddistathe reasons why a system
should provide certain functionality leads to mpugposeful systems. Otherwise there is a
great danger to develop systems technically soundfable to respond to the needs of their
users in an appropriate manner. Indeed, severld Be&dies show that requirements
misunderstanding are a major cause of system éaikwr example, in the survey over 800
projects undertaken by 350 US companies which tegehat one third of the projects were
never completed and one half succeeded only gart@or requirements was identified as
the major source of problems [Standish95]. Sinylaalrecent survey over 3800 organisations
in 17 European countries demonstrate that moshefperceived problems are related to
requirements specification (>50%), and requiremaerdgeagement (50%) [ESI96].
The rationale for developing a system is to be fboutside the system itself, in the enterprise
[Loucopoulos94] in which the system shall functiam,the Usage Worldaccording to the
Worlds view|{Jarke&93] shown in Figure 1. Thesage worlddescribes the tasks, procedures,
interactions etc. performed by agents and how Bystre used to do work. It can be looked
upon as containing the objectives that are to bé iméhe organisation and which are
achieved by the activities carried out by agenke sSubject worldcontains knowledge of the
real world domain about which the proposed systeas Mo provide information.
Requirements arise from both of these worlds. Tdteerd imposes domain-requirements,
which are facts of nature and reflect domain lawenmgas the former world generates user-
defined requirements, which arise from people i@ tinganisation and reflect their goals,
intentions and wishes. Theystem worlds the world of system specifications in which the



requirements arising from the other two worlds mustaddressed. These three worlds are
interrelated as shown in Figure 1. User-definediiregnents are captured by thmtentional
relationship Domain-imposed requirements are captured bydapeesentationmelationship

Understanding thententional relationshipis essential to comprehend the reason why a
system should be constructed. This relationshipesses the issue of the system purpose and
relates the system to the goals and objectivelseobtganisation. It explainghythe system is
developed. Modelling this relationship establisties conceptual link between the envisaged
system and its changing environme@oal-driven approachesave been developed to
address the semiotic, social link between the usegethe system world with the hope to
construct systems that meet the needs of thein@at@on stakeholders.

Subject
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Figure 1 Therelationships between the usage, subject and system worlds.

Technically, goal-driven approaches capture Wiky in goal models taking the form of
AND/OR graphs directly borrowed from problem resmn methods in Artificial
Intelligence. AN/OR links are used as a refinemmaaans. An AND-refinement link relates a
goal to a set of sub-goals, which must be satigbedhe parent goal to be satisfied. An OR-
refinement link relates a goal to a set of alteweatefinements; this means that satisfying one
of the refinements is sufficient for satisfying tparent goal. Those links are useful to
establish the relationship between high-level sgiat goals (i.e. transport passengers safely)
and low-level operational goals (i.e. keep doorsseti when moving) expressing
requirements on the system. They also hekplore alternative choice$Rolland&99;
Lamsweerde00; Yu94),detect conflicts [Lamsweerde00Oa; Robinson89] and ensure
requirements pre-traceabilifyGotel&94; Pohl96; Ramesh95].

Towards the fitness relationship: a direct relasbip between goals and system functionality

Despite establishing a relationship between higkileenterprise goals and system
requirements, AND/OR graphs don’t permit to relaasily those goals to the system
functionality. First, AND/OR goal graphs could ctsof hundreds of goals and secondly,
each system function is across several requiremdiiss, the link between high-level
strategic goals, which reflect the organisation siis and objectives with the system
functionality, is far to be a direct one. This dows facilitate solving the alignment problem
between organisational goals and system functigngdarticularly in situations of change
because the propagation of organisational changlestine system functionality needs to
explore a large set of complex links.

Our position is that to solve the alignment probleetween organisational goals and system
functionality in the current prevalent context apid change direct, strict defined coupling
between the latter and the former is required. Sutihect relationship, which we refer to as
the fitness relationshipmplies a modelling formalism that should provide faces, one for



understanding the system functionality viewpointl dhe other for the business viewpoint.
This should avoid thecbnceptual mismatciArsajaniOl] identified as a major source of
difficulty in attaining the alignment in practic&gtock00], [Reich96]. We experienced this
issue in different projects [Rolland&03] includirleRP installation projects [Rolland&00;
Rolland&01] where we found that ERP experts andoigational stakeholders had difficulty
to match each other requirements. Indeed, the musitty process typically focuses on the
ERP functionality and on its customisation. Thechionality is expressed in low-level details
such as data to be maintained and operations tated out whereas organisations think in
terms of their goals and objectives. This resulta language mismatch between ERP experts
and organisation stakeholders. This mismatch exptise ERP system installation to the
danger of failing to meet the requirements of orggions.

In this paper we introduce thap representation formalism and discuss its potetuigh)
model the fitness relationshigb) refine it, i.e. express it at different levels of detdi)
explore alignment alternativend (d)support a customising process.

In the rest of this paper we introduce first Map and then, consider each of the four issues.

2. Introducing the Map

In this section we introduce the concept of a mag illustrate it with theZnergy product.
Energy is a fictitious COTS product, however inspired byeal IT product to support
electricity distribution processes.

The Map representation system allows represenéingocess model expressed in intentional
terms. It provides a representation mechanism base@ non-deterministic ordering of
intentionsandstrategies We will use it as a means for representitigergy goals/strategies
and as a basis for aligninfgnergy functions to organisational requirements.

A mapis a labelled directed graph (Fig.2) wititentionsas nodes andtrategiesas edges
between intentions. An edge enters a node if itdesjy can be used to achieve the intention
of the node. Since there can be multiple edgesriegt@ node, the map is capable of
representing many strategies that can be usecdlog\ang an intention.

An intentionis a goal that can be achieved by the performahegprocess. For example, the
Energy map in Fig. 2 hasServe Customer Requeahd Sell Electricity as intentions.
Furthermore, each map has two special intentiStastandStop to respectively start and end
the process.

A strategyis an approach, a manner to achieve an interitiofig.2 Competitive strategis a
manner tdServe Customer Requ@sta context of deregulated energy distribution.

A sectionis a key element of a map. It is a triplet asif@mtance<Start, Serve Customer
Request, Competitive strategywhich couples a source intentiotér) to a target intention
(Serve Customer Requegiirough a strategyCompetitive strategyand represents a way to
achieve the target intentid®erve Customer Requéim the source intentiotartfollowing
the Competitive Strategyach section of the map captures the conditi@achieve a business
goal and the specific manner in which the process@ated with this goal can be performed.

Sections of a map amwnnectedo one another. This occurs:



(a)When a given intention can be achieved using eiftestrategiesThis is represented in
the map by several sections between a pair oftiote Such a map topology is called
a multi-thread In Fig.2, the two strategies to achieve ®erve Customer Request
intention namelyCompetitive strateggand Captive strategyconstitute amulti-thread
These are two alternative ways to serve ‘eligibdeid ‘non eligible’ customers,
respectively. Eligible customers have the choictheir energy distributor whereas ‘non
eligible’ customers remain captive of the company.

(b)When an intention can be achieved by several catibims of strategiesThis is
represented in the map by a pair of intentions eoted by several sequences of
sections. Such a topology is callednalti-path In general, a map is a multi-path from
Startto Stopand containsnulti-threads Fig.2 contains two paths froB8tartto Stopto
handle (a) the traditional management of elecyrigtovision through theServe
Customer Request by Captive strategy dne Sell Electricity by Credit strategy
intentions & strategies and (b) the electricity ps®on management in a deregulated
context through theServe Customer Request by Competitive strategytlaad®ell
Electricity by Advance Payment strategientions & strategies.

Competitive StrateggC1l) Advance Payment By Company

Sorve strategy(C3) decision strategyC6)
Customer
<y Request

Captve SUateHCD) ¢ oqi suaregyca) On Customer oo

Figure2 The Energy Map

As a consequence of the multi-path and multi-thregablogies, a map does not represent a
flow of tasks but a non-deterministic ordering oafjstrategy selections.

3. Modelling the fitness relationship

In this section we use thEnergy map to show how the map allows a uniform represemt
of business goals and system functionality, thusviding a means to model tHéness
relationship The coupling between business goals and systectidmality is achieved by
simply relating each section of a map to a systemponent Therefore any section can be
regarded from two viewpoints: theisiness viewpoirand thesystem viewpoint

For example, thenergy map in Fig.2 contains 6 sections, C1 to C6. Exsagtion of the
map represents both (a) a function provided by Migergy COTS product and (b) the
business goal that can be satisfied using thistiimmc

Let us consider the multi-thread between 8eve Customer Requemtd Sell Electricity
intentions in the Znergy map. There are two different strategies namely Ald@ance
Payment strategyand theCredit strategyto achieve the organisational g&all Electricity.
On one hand, from theusiness viewpointthese strategieglentify two rather different
business ways to get the customer to pay for lkeistratity consumption. Indeed thalvance
Payment strategyefers to a solution based on the use of paymardscto energise the
customer meter whereas tlBeedit strategyrefers to the more conventional solution where
the electricity company provides electricity to disstomer and gets paid after consumption.
On the other hand, from tleystem viewpointhese two strategies identify two components
of the COTS product that are in this case, vametiof the same function. Each variation is



simply captured in the map section. The tripl&erve Customer Request, Sell Electricity,
Credit strategy is an example of section in thEBnergy map which corresponds to one
COTS component toSell Electricity.

More generally, every section in a map is assodiatéh a component. Therefore, from the
system viewpoird map can be seen as a means to explain how decoogmponent is made
of other components and in which way componenteperate to achieve collectively an
organisational goal. From thbusiness viewpointa map highlights the business goals
together with their associated strategies, whichlmasupported by system components.

Table 1 briefly describes the six components of Ahergy COTS product associated with
the six sections of the map as indicated (with coment’s reference) in Figure 2.

company decisior]

Ref | Component Name Component Interface Componeay Bo
C1 | Customer <(As-Is model), Serve |Provides IT support to
servicing Customer Request with -install an IFD to serve customer request
in a competitive | Competitive strategy> | -develop customer culture within the company and
environment measure customer satisfaction
-contract customers
-market the company
C2 | Customer <(As-Is model), Serve |Provides IT support to
servicing Customer Request with -handle customer requests
in a captive Captive strategy> -keep track of customer complaints
environment -manage customers and customer installations
C3 | Electricity selling | <(Customer Id), Sell | Provides IT support to install card based meteds n
in an open markef Electricity with Advance keep track of their use
Payment strategy>
C4 | Electricity selling | <(Customer meter Id), | Provides IT support to manage the process chain of
in a conventional | Sell Electricity with conventional meter reading, electricity consumptipn
way Credit strategy> billing and payment collection (see Figure 3)
C5 | Stopping <(Customer Id), Stop onProvides IT support for customer disconnection on
electricity Customer Request customer request
provision on strategy>
customer request
C6 | Stopping <(Customer Id), Stop byProvides IT support for customer disconnection lpy
electricity Company Decision company decision
provision on strategy>

install an intelligent front desk to deal with tlaarious customer requests. Its interface is a

Table1 List of Energy components
The description of the six components in Table dnshthat each component hasirierface

and abody The body is what the component really does wisetiea interface is the visible
part of the component. The body of the componenfd€Example, provides IT support to

couple <situation, intention> stating the precaoditfor the component to be used (the
situation is that the current state of the comphag been modelled in a so-called As-Is
model) and the intention that can be fulfilled vat situation (tdcServe Customer Requkst
following a given strategy, hamely tl®Bmmpetitive strategy.

Thus, there is a tight connection between the corapis and the map :

(a) Each section in the map is associated to a cna,
(b) The interface intention of the component istdrget intention of the section completed
by the name of the section strategy and,



(c )The interface situation refers to the stataltasy from the fulfilment of the section
source intention.
As shown above with thé&nergy example, the Map representation formalism provides
means to model thigness relationship:

- At afine grain through the correspondence betvzegection in a map and a
system component,

- At the gross grain of the entire map by associdtiegousiness process as a whole
to an assembly of system components.

4. Refining the fitness relationship

Refinement is an abstraction mechanism by whichivangentity is viewed as a set of
interrelated entities. Refinement is known as amada handle complexity. Our belief is that
suchrefinement mechanisis required forhandling the fitness relationship a systematic,
controlled mannerlndeed, it would be inconvenient to view in onetsladitness relationship
as one monolithic, flat structure. A layered apploanay help mastering progressively the
complexity of the relationship. This confirms owuperiences, which show that the refinement
ratio is around 20, meaning that a relationshigjally seen as a whole, finally leads to a
complex organization of about 20 sub-relationships.

From our knowledge, there are very few attemptpravide a refinement mechanism of the

fitness relationship [Potts97]. As mentioned in th&oduction, goal driven approaches

capture the objectives of a system at various $ewélabstraction in goal graphs and goal
decomposition is used to relate high-level goaltoto level, operationalisable goals. These
are leaves of the goal graph that point out tordggiirements for a given functionality. One

can therefore see that goal decomposition doesugmtort a top-down reasoning about the
fithness relationship. Instead goal decompositioa ilmechanism leading to the establishment
of the fitness relationship as the link betweentesysfunctionality and several leaves of the
goal graph.

In the map approach we defined a refinement meshaim order taefine a sectiorof a map

at leveli into anentire mapat a lower levei+1. Therefore, a fitness relationship (captured in
a section of the map) is refined as a complex gad@ections, each of them corresponding to
sub-relationships between the business and themysEherefore, what is refined by the
refinement mechanism offered by maps is in factfithess relationship itself. We found this
mechanism helpful to understanding the fitnesgicglahip at different levels of detail.

Let us exemplify this mechanism by refining thetsec C4, Sell electricity with Credit
strategyof the Energy map presented in Fig. 2. The C4 refined map Mhawn in Fig. 3.
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Figure 3 M 4: Refined map to Sell Electricity by Credit strategy

On consumption

From thebusiness viewpointhe refined map M4 explains how t8ell Electricity by Credit
strategyintention is refined by a graph of goals and aisged strategies. It identifies two key
intentions, namelyMeasure Electricity Consumptioand Get Financial Counterpariand
indicates an ordering constraint: in order to thik customer it is necessary to measure first
his/her consumption. The map also shows that #rerseveral ways to achieve each of these
two intentions. For example, there are four stiatedo Measure Electricity Consumption
ranging from the classicMMleter Reading by Meter Readdrsa completely innovative way
based orRemote Meter Reading he former is based on manual readings taken é&tem
readers visiting customer sites whereas the latautomatically done but requires special
meters to be installed. Similarly, there are twoysvéor Getting Financial Counterpaytby
Contract Based strategyr Consumption Based strategy

From the system viewpoint, this map explains hoes ¢bmplex component C4 is made of
other components and in which way those co-opeoatehieve collectively the C4 business
goal. Fig. 3 shows that there are 7 sub-compon@&s, to C4.7 of the C4 component that
shall cooperate as indicated by the multi-thread m@wulti-path topology of the C4 refined
map.

Since refinement results in a map, it produces ki4ttmead, multi-path structure at leviell .

As a result, for a given section at levehot only (1) multiple threads describ#ernative
sub-sectionsat leveli+1, but also (2) the multi-path structure introduseveral different
combinations of sub-sectianBherefore, section refinement is a more comptaxcture than

a simple composition structure such as AND/OR gimslomposition Indeed, it provides at
the same time (a) several alternative decompositafrihe initial fitness relationship into its
constituents, and (b) different alternatives to dtmstituents themselves. We found this
mechanism useful in practice as a means to reastimecalignment at different level of detail
and to fine tune the selection of the adequateesystub-functions in an ERP customizing
process.

5. Exploring alternative fitness relationships

When proceeding to the alignment a business gahbasystem functionality, it is necessary
to explore of the different ways to establish tivek;l in other words to investigate the
alternative fitness relationshiger the problem at hand. In a change perspedtigad crucial

for the envisionment of the future system.

Most of the goal based requirements engineeringoagpes recognize the usefulness of goals
in exploring alternative designs [Anton98], [YuOlJRolland&98], [Paech02]. This is
generally achieved using AND/OR refinement wheléetaative goal refinements [expressed
with OR links] allow alternative system proposaishie explored” [Letier02]. However, if



alternative goals help reasoning about alternaystem functionalities to achieve the parent
goal, the issue of exploring fitness relationshigraatives raises the question of reasoning
about alternative combinations of functionalitiesoss the entire AND/OR goal graph.

We found that maps, as a means for describing naltee complex assemblies of
functionalities, can help in this exploration amdtihe discovery of the ones that best fit the
business goals. The multi-thread topology of mamsesponds to OR structures in a goal
graph. In addition, the multi-path map topologypseleasoning and evaluating alternative
assemblies of functionalities. Such assemblies geeeto apayoff analysisThe result is the
selection of sections that show the combinatiothefrequired functions.

For example, the map shown in Fig. 2 identifiesesedifferent functions for the management
of electricity supply in a utility company. Eachnfttion is identified by a section in the map.
The <Start, Sell electricity, with credit strategysection identifies C4 for selling electricity
in a conventional way, which provides IT support tmanage the process chain of
conventional meter reading, electricity consumptlmhing and payment collection with
seven sub-component as the refined map M4 in Bigp8vs it.

Once C4 has been selected, one has to decide oelbotncity should be measured and how
the financial counterpart should be obtained. Eaab-component (component in M4)
selection has however a payoff that can be analystte view of its combination to another
component. The pay-off analysis for C4 sub-comptsmsnsummarized in the Table2 below.

5.1. Get Financial Counterpart
Contract based On consumption
Meter reading Can pe .envisaged at sustainable Excludeq becau'sga too difficult
by meter cost if visits are achieved gt a lowo organise all visits at the
frequency (e.g. once or twice a |required pace.
reader
year)
Cost effective combination that can be done in tiea¢. However
Remote remote reading is not completely secure. A compiitawgy check of
reading electricity measurement is thus needed, e.g. bymretder, or by
Measure 7 )
dectricity substation _mspectu_)n. _ _
consumption ' Cost .effectlveness is a linear Very costly if the number of
Semi-remote | function of the number of customers paying on
reading contracts per cluster of semi- | consumption, per cluster of
remote reader. remote reader is low
Only possible if the connected | Cost effective way to handle the
Substation meter readers relate to single | verification of consumers
inspection contract. Otherwise, calls for invoiced by remote reading
individual reading. clustered on the same substatjon.

Table 2 Pay off summary for the selection of C4 sub components

Let us consider the case where it is necessafyetoFinancial Counterpartdoth contract
based and on consumption. The table shows thatteereadings are a cost effective way to
handle electricity measurement in both cases. bhdéés real time and therefore adapted to
payment on consumption. Besides, the cost of imggalemote readers can be included in the
contract prices and recovered in the long term. él@r, the payoff table also says that
remote reading, as it is automated, is not fulliabée and should be double-checked, e.qg. by
using subsection inspection. New opportunities gadrom further analysis. For example,
remote reading makes it possible to analyse consomm real time; new types of contracts
can also be proposed to automatically adapt et#tgtproduction to consumption. This would
be useful when electricity provision should be alele, e.g. for refrigeration warehouses,
hospitals, telephony service, etc.



6. Supporting the customising process

In this section we address partially the problenalagning a COTS product functionality to
the organisational needs and illustrate brieflyhviite installation offnergy COTS product

in a company which is still working under a monagtad mode of distributing energy to its
customers. We view the customising process as agehhandling process that creates a
movement from an existing situation, captured mAk-Is modelto a new one reflecting the
set of user requirements for the future, capturethé To-Be modelWe propose to express
these models as maps. This is reflected in Fig. @JConstruct As-Is Ma@and (b)Construct
To-Be Map Furthermore, we extend this position to cope wilike specificity of ERP
installation by introducing (dXonstruct ERP functionality Magnd (d)Matched Map

Start

| Construct
If incorfect, As-Is Map If gritique is
incom pllete h finlished
informgtion If current state
must be|
reconsidered Construct
Matched Ma
p To-Be Map

If customisation If reqyirements
fails must be

< reconsidered If requirements

Construct ERP | are clear
functionality Map

If functi
selectiop is fine

S

Figure 4 The customising process

The As-Ismapresulting from (a) abstracts current practice fribvd organisation to describe
the currently achieved goals. It serves as a sugporcritiquing the current situation and
thereby identifying customer requirements for TeeBemap Additionally, it also serves as a
reference to evaluate the new solution againsteatipractice. Th&o-Bemap reflects the
customer requirements that the organisation woulké ko satisfy by acquiring and
customising a COTS product. These requirement®x@peessed in terms of goals and their
strategies that are to be supported by the COT8upto The COTS mapspecifies the
functionalities of the COTS product in terms ofeintions and associated strategies that the
product supports. It might be seen as the set sihbas requirements that the COTS product
is able to satisfy.

The heart of the customising process is to constheMatchedmapwhich is the output of
the customising process and the input of the ilagtah process. Most of intentions and
strategies of thévlatched Mapare obtained from the COTS map and match TtheBe
requirements. Others may not be available in theT€@ap and will require in-house
development. In such a case, Matched maghelps in their identification. On the contrary,
all the intentions and strategies of the COTS may not be included in thielatched map
This corresponds to the COTS functionality thanas matching the requirements in the-
Be map In order to construct thielatched mapwe defined two operatorgrune and graft
which respectively eliminates and introduces elasméimtentions, strategies or sections) of
the map. Pruning eliminates those parts of the mthap are irrelevant whereas grafting
introduces elements to satisfy specific needsatenot available in the original map.

Let us illustrate the process with th&ergy COTS productThe As-Is and To-Be maps are
shown in Fig.5 &6 respectively.



ompany Offices

Route Based
strategy
Company
ecision
strategy

Figure5 The As-Is map

Fig.5 shows the constructed As-Is map which reptssthe way in which customers are
currently serviced. This is achieved by a sequecur intentions. In order toProvide
Connectiofl customers visit the companies offices. This lead®ng customer queues. It is
also found that providing a connection itself takas long. Once a connection is provided,
“Billing Customer Consumpti6rof electricity is based onReading Electric Metér Meter
readers according to a pre-defined plan do therldttis found that there are too many errors
in the bill and bills are inordinately delayed. dnder to ‘Collect Paymeritthe company
offers to its customers a number of strategiese&lof these are according to the conventional
cash payment mode. Payments made to Post officeBrarate offices are too expensive and
not efficient. Finally, electricity supply can b&tbpped either on customer request or by
company’s decision.

Compete For
eusteers

USte
strate

strategy prove meanst
serve non eligible Bregk relationship
customer tfategy

Brgak relationshi
strateg

Figure 6 The To-Be map

Under the anticipated deregulation, the companylsiée become more customer-friendly.
This is reflected in the To-Be map shown in Figby6the intention‘Introduce Customer
Oriented Culturé achieved through thé&Retraining Employees strategyThe deregulation
introduces two kinds of customers, those who h&éeedhoice of their electricity supplier
(called eligible customers) and those who do g (ion-eligible customers). The company
must re-orient its processes to win over as maryib& customers as possible. This is
reflected in the To-Be map by the intentidntfoduce Means To Serve Eligible Custoimer
under the Compete For Customer stratégyro protect its customer base for the future the



company has to serve its non-eligible customergeberhis leads to the intentiomiprove
Means to Serve Non-eligible Customiarsder the Keep Customer Loyalty stratégy

The Energy COTS product introduced in Fig. 2 was selected gsod candidate to meet the
requirements. This selection was based on its igéser in Table 1. The matched map
resulting from theMatch Mapsprocess is shown in Figure 7. It is obtained locystomization
and integration of the To-Be adthergy maps.

Starting from the To-Be map, thEnergy map is examined and it is found that the two
sections fromStart to “Serve Customer Requestre driven by strategies, which are very
close to the ones in the To-Be map for servingldkgand non-eligible customers. This leads
to the acceptance ofServe Customer Requesind its associated strategies. A detailed
examination of the strategies now leads to thectieje of the ‘Captive strategyand also
shows that theCompetitive stratedyis a bundle of Marketing strategy “Change Culture
strategy, “ Contracting strategy and “Intelligent Front Desk (IFD) stratedy

The “Change Culture strategyo “Serve Customer Requestan obviously be related to the
intention “Introduce Customer Oriented Culture'tie To-Be map. This confirms the need of
the section Start, Serve Customer Request, Change Cultureegigatin Figure 7. The
“Marketing strategy and the Contracting strategyto “Serve Customer Requksire not
explicitly expressed in the To-Be map. Rather tlmg suggested by the COTS map.
Evidently “Introduce Customer Oriented Cultlreequires both marketing and new forms of
contracting. In the former case the company is etarkto potential customers whereas in the
latter contracts are developed to match the reopgings of specific customer-profiles and are
offered to them. This leads to the sectiotiStart, Serve Customer Request, Marketing
strategy and<Start, Serve Customer Request, Contracting strateigy Figure 7. The
adoption of the IFD strategy suggests specialrreat for some important customers leading
to “IFD at Customer Premises strateggomplementary to IFD at Company Premises
strategy”. Then, the two sectionsStart, Serve Customer Request, IFD at Company Be=m
strategy> and <Start, Serve Customer Request, IFD at Customemides strategy are
included in Figure 7. Whereas the other strategiesnote customer-orientation, the IFD
strategies directly contribute to reducing conrttielays and customer queues at offices.
These were some of the difficulties of the curngractice discussed earlier. The rejection of
“Captive strategyis motivated by the anticipation that non-eligilidustomers will not stay
captive very long. Consequently, it is best totttham in the same way as eligible customers.

gy Sontry cting
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easure
Electricity
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Remote

strategy
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ment gt ategy
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Figure 7 The matched map



The COTS product contains th&€ll Electricity intention as well. An examination of this
intention shows that it is dealing with electricdgnsumption, billing and payments. These
are integral parts of customer servicing as candodirmed from the As-Is map. In order for
the To-Be map to be compliant with the As-Is mapijsiclear that the intentionSell
Electricity’ must be retained in the solution. The COTS offem® strategies for this
intention. The Advance Payment stratégis found to be difficult to implement due to
customer resistance to this change and high cosemécing old meters with new ones.
Therefore, the Credit strategy is accepted.

The matching process proceeds with the examinatighe refinement of the sectiorServe
Customer Request, Sell Electricity, Credit strated¥ig. 3). Fig. 7 contains the two
intentions Measure Electricity Consumptidand “Sell Electricity found in Figure 3 as well
as the multi-thread between these two. This leadbe two sections Measure Electricity
Consumption, Sell Electricity, Contract Based ®ggt> and <Measure Electricity
Consumption, Sell Electricity, On consumption stggt>. Out of the various strategies for
“Measure Electricity Consumptidm Fig. 3, onlythe “Remote Reading stratégg selected.
The strategy is innovative and implies a large stiveent, as all current electric meters have to
be replaced by new ones. However the company leslithat this investment is worse doing
as it will give her the possibility to sell new gees such as remote heating or cooling to its
customers; therefore providing a competitive adagatto its competitors. Besides, remote
meter reading will avoid the mistakes in billing aell as the delay in billing which are
critiques emerging from the current practice. Ormamiation, it was found that remote
reading would not work in all cases and a compjeteiw strategy “Customer Appointment
Based stratedyis introduced. This leads to the two sectiorfServe Customer Request,
Measure Electricity Consumption, Remote Readingtexy>, <Serve Customer Request,
Measure Electricity Consumptip@ustomer Appointment Based strategin Fig. 7. Lastly,

it can be noticed that in Figure 7 the strategieStopare those that are contained in the ESM
map since these are found to be compliant withAws map.

The foregoing example brings out that

* The As-Is is useful since it provides domain knalgle, which helps in understanding
differences, finding incompleteness, reusing soh#i and evaluating the future
solution against critiques of the current practice.

* New strategies can be introduced in the matcheddiraptly. These are not supported
by any component and have to be developed in-hdusmigh not brought out by the
example, it is possible for this to happen for mti@ns as well.

* Initial requirements in the To-Be map are refinedl mew ones discovered while
examining functionality offered by components.

» The matching process might end up suggesting dealéganative matched maps. This
might occur when the decision for component sedectand/or assembly requires
further evaluation such as cost/benefit analysk,analysis etc.

7. Conclusion

Starting with the observation that developing psgial systems is a current, unsolved
problem, we argued in favour of goal-oriented regmients engineering and introduced the
Map representation system as a means to (a) compbets with strategies to achieve them
and (b) to express goal dependencies. Our beli#fatsthese two extensions are useful to
reason about the alignment between organisatimas gnd system functionality.



We showed that by expressing system functionatityaal-strategy terms, the map provides a
representation of the functionality in a languagg is easily understood by an organisation.
This helps in expressing the relationship betwelesm érganisational goals and system
functionality, thefitness relationshipin a straight way which eases resolving the alignim
problem. We showed how this expression helps incis® of COTS installation. The map
representation system nudges an organisation kinigpat its systems in a holistic way rather
than in narrow operational terms. We illustratedvhiis helps in customising the COTS
product offer but in high level goal-strategy rattiean in low level functionality terms.

The map provides a basis for a two-way interchamgveen a goal model and a system
functionality model; for example from the COTS ftinoality to organisational requirements
and vice-versa. This is facilitated by the level vahich the interchange takes place,
organisational goals-strategies and COTS goaltegies. As a result, the map has the
potential to better align organisational needs Wl@TS offerings.

Finally, it is clear that the map needs to be sugoloby a mechanism that provides guidance
(a) to construct a map and check its correctneds(lanto refine maps, (c) to support the

alignment process in different situations such egamisational change, ERP installation,

COTS product adaptation, component or services ositipn to match organization needs.

This will form the topic of future work. A futurdep is also, in a longer term to abstract from
experience a collection of alignment patterns toaild be made publicly available.
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