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Abstract: This paper discusses the integration of goal amalgad business process
modelling by using, respectively, Tropos and ARt® éach of these activities. The main
benefit of the approach relates to traceabilityMeein goal models and business process
models. The approach is exemplified with a casdysto a health care organization. We
have observed that establishing the relations @tvgoal and business process models is
far from straightforward. This can be accountedhgyfact that goals may be formulated in
various levels of abstraction and precision andh&r that goals may refer to various
aspects of an organization and its processes. Ppmoach for alignment is based on
harmonizing goal models such that they can be suiesely aligned with business process
models. We propose a goal taxonomy to harmonizegta domain and report on the
implications of this classification in establishitige relationships with business processes.
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1 INTRODUCTION Since business processes and goals are intrisicall
interdependent, establishing an alignment betwesa t

Business process modelling basically comprisescéinity process and the goal domains arises as a natyvedaah.
whose main goal is to provide a formalization okibess  \while the goal domain copes with selecting andrifizing
processes in an organization or a set of cooperatin grganizational strategies, the business processaidom
organizations. By modelling an organization’s bes&  addresses the execution of organizational acts/ipessibly
processes, it is possible to capture how the orgéioh  revealing the computational support provided by
aims at achieving its goals and strategies. information systems to these activities.
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The main benefit of the alignment between the goal
business process domains relates to traceabilitweles
goals and business process models [19] [20],dwe.ability
to account for how strategies are operationalizetb i

Department of a hospital in Brazil; section 4 d&s®s
related work and finally, section 5 presents ourchasions.

2 ALIGNING GOAL ANALYSIS AND BUSINESS

business processes, and to account for how busineSSROCESS MODELLING

processes impact the achievement of goals. Trditgabi
between goal models and business process models
particularly important for business process reesgjimg to
support the selection between alternative prochssges,

ishis section describes the methodologies usedsrptmper:
section 2.1 presents the Tropos methodology forl goa
analysis; section 2.2 focuses on the ARIS methagofor

since the strategies that must be achieved in TO-BBbusiness process modelling. Further, section X8udses

business processes may be documented in goal njadgls

Further, if business process models are to be ased
starting point for the definition of process-oriedt
information systems [4], then the alignment betwgeals
and business process directly affects the alignmant
information systems and organizational goals aratesjies.
In other words, goal models play an essential riole

increasing the quality of business process modsis b

incorporating the notion of intentionality in thes®odels,
Therefore, the alignment between business proceseim

and goal models promotes the development of pmcessdevelopment 2]

oriented information systems which are fully aligneith
organizational goals.

In this work, we adopt the Tropos methodology [Pf&
the elaboration of goal models and the ARIS franméwo
[10] for business process modelling.
methodology facilitates goal analysis through aglage
which is expressive enough to capture
relationships between goals and which is able fura
dependency relationships among organizational aget
Further, Tropos provides sophisticated tools fartgbution
analysis and formal reasoning for assessing gaiafaetion
[5]. The ARIS framework, in its turn, provides maraf
support for goals in its Objectives Diagram but #ea
detailed representation of business processes
organizational structures.

We conducted a case study on the alignment of goals
business processes in the Rheumatology Departnfeat o
hospital in Brazil. In this context, we developeattbgoal
models and business process models through intes\aed
active observations, investigating the relationgwben
them. As a result of this study, we observed tktl#ishing
the relations between goals and business procedslsnis
far from straightforward. This can be accountedhsy fact
that goals may be formulated in various levelshsteaction
[8] and precision [13] and, further, that goals rmafer to
various aspects of an organization and its prose<3ar

approach for alignment is based on harmonizing goal

models such that they can be subsequently alignéd w

business process models. We propose a goal taxotmmy

harmonize the goal domain and report on the imfitina of
this classification in establishing the relatiopshiwith
business processes.

This paper is structured as follows: section 2 dess the

methodologies used in the alignment and discuskes t

potential benefits of alignment; section 3 presehés case
study which reports our experience in the Rheurngtol

The Tropos

complex

the main benefits which stem from the alignmeniveen
both methodologies.

2.1 Goal Analysis with Tropos methodology

The i* framework, initially proposed in Yu's PhD &hkis
[11], consists in an agent-oriented conceptual éwaork
whose focus is on intentional characteristics
organizational actors. The Tropos methodology hesnb
conceived with basis on the i* framework and addpts
same concepts in early requirements stages fowaat
In this paper, we use the Tropos
methodology and terminology for goal modelling.

The goal modelling technique starts with a focustlom
actors of the domain. In this stage, we mainly focun
organizational aspects which characterize thesersaas
social agents. Generally, goal analysis aims atverisg
some questions such as: “What are the main stcatgyils
of some organization?”, “Who adopts these objes®e
“Which alternative solutions are regarded in order
achieve these strategies?” and “Which aspects rhast
addressed in the decision making process?”

Tropos relies on two primitives for goal modelling:
Hardgoals and sofgoals. Hardgoals are defined adsgo

of

anghose satisfaction can be objectively defined [2] [

oftgoals are the opposite of hardgoals, since they
“subject to interpretation” [11], “imprecise, subijive,
context-specific, and ideal” [13]. This differentitnre of
achievement is denoted in the terms used for gtatin
fulfilment: it is said that hardgoals are satisfiahile
softgoals areatisficed [15]. Besides goals, actors also have
plans and resources. The relationship between pdadls
goals rests on the fact that goals represent “afssates of
affairs (i.e. a set of world states)” [17], whildlaps
“represent, at an abstract level, a way of doingetbing.
The execution of plan can be a means for satisfgimgpal
or for satisficing a softgoal.” [2].

For modelling relationships between the Tropos's
primitives, three types of relationships among thama
provided: means-end link, contribution link, and BADR
decomposition. In particular, means-end analysissaat
capturing plans, resources and softgoals that georieans
for achieving a goal. Contribution analysis idagsfgoals
that can contribute positively or negatively in #teainment
of the goal to be analyzed. An AND decompositioppsarts
a goal to be decomposed in a series of sub-godiise &n
OR decomposition allows modelling of alternativeysaf
achieving a goal. Besides, temporal logic spedifica can
be used to specify constraints on the models.
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When all primitives mentioned above (hardgoals, Figure Figurel represents the refinement of the businéss
softgoals, plans and resources) are assigned fecifis process “Diagnosis the patient health state” shawman
actor, they are represented in a goal diagram whichEPC. In these diagrams, there are two notatioeahehts to
comprises, basically, in an internal perspective awf represent actors who perform some business process:
organizational actor. Although this goal diagram dae ellipses when actors are organizational units otargles
used to capture actors’ concerns and motivationswhen they represent roles performed by human agetite
commonly, these actors cannot satisfy their goals i execution of business process. The activities drecby
isolation and therefore, actors are required tabdish each actor are placed in his/her respective swigntéard are
dependencies which are represented in actor diagramsymbolized by green rectangles while the events are
Dependencies allow actors to attain goals whichlevoot symbolized by pink hexagons. There are also logical
be possible on their own, or not as easily, orasoivell [2]. operators which determine the flow of execution.r Fo

One of the main advantages of applying the Troposinstance, in Figure 1, after the execution of tlvay
methodology in organizational environments is the “Verify the previous achievement of laboratorialaexs”,
opportunity of noticing particularities of the ersmment, the flow control can follow only one of the branshe
such as: (a) the verification of inconsistenciesween associated with either the event “Laboratorial examot
models elaborated from the point of view of diffetre previously achieved” or the event “Laboratorial esa
stakeholders; (b) the detection of tasks perfornigd  previously achieved” (exclusive-OR logical operator

multiple organizational actors repeatedly, whiclggests _ .
S . . Patient Physician

that the efficiency of the business process camipeoved
if the issue is addressed (c) the understanding lithie
attention is devoted either to collaborative atiggi or Verity the
knowledge-intensive activities; (d) the detectionf o previously

. . v achievement of
problems related with the lack or the inadequacpadicies laboratorial exams

and/or information systems (e.g. lack of thrust agio
actors, gap between business process and informatio
system, etc.) and (e) the establishment of depewyden

relationships among actors in the achievementeif tipals Leletia [P m——
(this helps the detection of non-reciprocal relaships exams exams

. , cyese not previously previously
among actors, revealing actors’ vulnerabilities). achieved achieved
2.2 ARIS Methodology for business process modelling Iag;gtfgrfial
ARIS (ARchitecture for integrated Information Syst exams

has been developed in Saarbrucken (Germany), ir2,199
with the main aim at providing an architecturalnfiework

for enterprise description. The framework is congobsf Perform

three abstraction levels (Requirements DefinitiD@sign pee
Specification and Implementation Description) aralrf BEs

viewpoints (Organizational, Control, Function andt&)

which support the description of different entespri Laboratorial
domains and their relationships [10]. perormed

In this work, we adopt the ARIS framework for blese
process modelling (in ARIS framework, business pssc
modelling belongs to the Requirements Definitioneleof
abstraction and to the Control viewpoint). The hass L i .
process modelling technique starts with capturimg t When activities in a business processes can beilbedas

Value-Added Chain (VAC) which represents all macro- a”smg!e action without further decomdp(f)smon,hl toTe
processes which are executed in order to achieee th”location Diagrams (FADs) are created for eachvagt
organizational strategies. In an FAD, one can assign resources to the execuio

Since macro-processes represent a bundle of basine@clions, revealing the organizational units whefe t
processes, the refinement of macro-processes pEsdac activities occur, the!r executors, the _systems tisiapport
chain of processes which represent organizationaf‘hem’ Fhe Incoming and qutgomg (_jocument_s and
procedures. A business process is a systematieseeof mform_atlon, bl_Jsmess rules, bu_smess requiremamdsrisks
related actions which produce measurable results bySSociated with them. Despite the usefulness osethe
consuming inputs of varied nature. A business meeeay ~ diagrams in subsequent stages of the methodolagmoped
be triggered by events which are internal or extetn the in this Worl_<, thg analysis of this kind of diagrasnout of
organization. In ARIS framework, business processes SCOPE of this article.
modelled in diagrams denominated EPCs (Event-driven
Process Chains) [10]. 3 CASE STUDY

Figure 1. A fragment of the “Diagnose patients’ helth state”
process model
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3.1 Motivation

We conducted a case study to investigate the oaktiip
between the business process domain and the goailo
in a real-life scenario. The case study was comdlutt the

counterpart, theResident/Physician depends on the
Patient to acquire technical skillA€quire technical skills
goal dependency). Although the resident and phgsibave
the same goal of acquiring technical knowledgeréating

Rheumatology Department of the Cassiano de Moraeghe patient, this goal has a different meaningefach actor.

University Hospital (HUCAM), which is part of thesBeral
University of Espirito Santo in Vitéria, Brazil.

In the hospital, the department has the following
functions: (i) providing educational training to riio
specialists in rheumatology, (i) providing outamti
medical care and (iii) developing research to itigase the
incidence of rheumatologic conditions in populatidie
department include six specialists in rheumatolotyyo
nurses and two physiotherapists, among other wioiesls
for hosting patients. The department performs 18irass
processes, such as outpatient care, drugs infuaimong
others, and performs an average rate of 5700 detpat
medical care by year.

In the next sections, the outcomes of this casdystue
partially reported.

3.2 Rheumatology Department’s goals

As can be seen ifrigure Figure—2 the Rheumatology
Department has three main actors: tRatient, the
Resident in Rheumatology and the Rheumatologist
Physician (which are referred to d@atient, Resident and
Physician, respectively irnthe remainder). ThPatient has
two main goals:Get healed and Feel well. These goals
exemplify the distinction between hardgoal and gsut.
While one can objectively infer whether the patigst
healed (from a physiological perspective througlanex
analysis), it is not possible to accurately deteemihat
characterizes the patient's well-being. TResident and
the Physician aim at healing the patienti¢al the patient
goal) and when this is not feasible, at least miaiimy
patient’s physical sufferingMinimize patient's physical
suffering and symptoms goal). This softgoal is important
in this particular case, since in Rheumatologymiost of
cases, the conditions are chronic and incurableichwh
implies in adopting a treatment which focuses on
minimizing the condition effects.

In the scenario analyzed, in most of cases (butimail
cases), the medical consultation is not directlgcexed by
the Physician, but by theResident. This is captured by the
dependency between the Patient and the
Resident/Physician to obtain a medical consultation. In

The Physician is interested in acquiring technical
knowledge for becoming more experiencBégome more
experienced goal) to treat the future cases in the course of
his/her professional exercise. The Resident besides
considering this issue is also concerned about gbein
approved in an exam after concluding the residaackee
acknowledged as a Rheumatology Specialist Abeuire
technical skills goal is also refined in Resident’s
perspective, not shown in this figure). In this smnthe
Resident’'s dependency is more critic than tRbysician’s
dependency on theatient.

To satisfy legal requirements, after tiResident has
analyzed the patient’'s case, he/she contact®liysician
to approve the diagnosis and proposed treatmené Th
Approve the treatment proposed by the resident goal
dependency from thdresident towards thePhysician
captures this practice. THehysician in turn, depends on
the Resident to Treat more patients. This is a matter of
scaling up the service provided to patients. WHilere is
just one physician in each shift, there are usuédlyr
residents.

This diagram enables us to consider the balancien
relationships between pairs of actors. This is viaaie
because mutual dependency leads to greater motivédr
cooperation when compared to the cases that depeiede
occur just in one direction. In the first case,hbattors act
towards establishing commitments which lead to &dgp
the goals of each other. The documentation of some
unbalance (which does not occur here) in an AS-tleh
open up the possibility of improvements to the gaten of
a TO-BE model. In other words, the analysis all@ons to
identify the cases in which it is necessary to ryodi
organizational practices so that mutual dependsnare
established.

After an abstract vision of the scenario under
consideration, we focus on the particular goalsactors,
deepening the analysis about their intentions, cd®i
resources and strategies to reach a specific ddak
analysis can be conducted using an actor diagramhwh
shows the goals of a physician who conducts thénbss
process of diagnosis, as exemplifiedrigure Figure-3
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Provide
medical care in
scheduled medical
consultation

Get healed

Acquire

Resident in
{ Rheumatology

Minimize patient's
physical suffering
and symptoms

Figure 2. An actor diagram in Tropos, depicting

technical dgpenier
skills
Provide
medical care Approve the dependum
. to patient treatment
Acquire through
technical medical PWPDS‘?d by dependee
skills consultation S
Softgoal
Treat more Skpclieacy

Physician

Minimize patient's
physical suffering
and symptoms

patients

a tpbal vision of the organizational scenario

The first step in the analysis is to internalize goals of
the actor. We notice that the main goals of theskimn
(Heal the patient and Minimize patient's physical
suffering and symptoms) are internal to his/her
perspective. Besides the actor's individual goals,is

(Minimize patient's physical suffering and symptoms
goal).

In the remainder of the section, we describe ttesgeith
respect to a specific medical consultation. During
consultation, the physician diagnoses the patieh&alth

necessary to internalize those goals which had beestate Diagnose health state goal) and prescribes the

delegated from the dependencies established witier ot
actors as shown in the actor diagram. Thus, Rhavide
medical care to patient through medical consultation
goal delegated by theatient is now represented inside the
Physician’s perspective. In the same way, tRhysician
assumes thé\pprove the treatment proposed by the
resident goal, delegated by tHeesident.

From this point on, we can identify how goals are
interrelated. For example, one of the alternativé®en a

physician needs to provide medical care to a patiengoal)

(Provide medical care to patient goal) is scheduling a
medical consultation Rrovide medical care in a
scheduled medical consultation goal). This is captured
by an OR-decomposition, in which the other altdusat
consists on the goaProvide medical care via ER.
Providing medical care to patient contributes sy to
minimize patient's physical suffering and symptoms

treatment Prescribe patient’s treatment goal which uses,
in turn, aDrugs prescription).

The main goal of the physician is Bhagnose patient’s
health state. During the process of diagnosis, the physician
can find either rheumatologic or non-rheumatologic
conditions Diagnose rheumatologic conditions goal and
Diagnose  non-rheumatologic  conditions  goal).
Rheumatologic conditions can be, in turn, clasdiis mild
conditions DPiagnose mild rheumatologic conditions
or serious conditions D{agnose serious
rheumatologic conditions goal). If a mild rheumatologic
condition has been identified, the patient recetveatment
for a short period of time and is soon releaseds jUstifies
the existence of theRelease patients with mild
rheumatologic conditions after no more than 3
consultations goal.
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provide
medical care in
scheduled medical
consultation

prescribe
patient’s
treatment
———

diagnose
patient's
health state

[ diagnose
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examination
request

select
the most suitable
treatment for
patient

diagnose
rheumatologic

-t conditions
conditions

diagnosis
serious

rheumatological
conditions

diagnosis
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rheumatological
conditions

obtain
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with mild rheumatologic
conditions after no
more than 3 consultations

diagnose non-
rheumatologic

traceability in
investigation of
patient’s condition

provide
medical care
to patient

approve the
treatment

proposed by
the resident

provide medical
care via
emergency room (ER)

collect data

for epidemiological
analysis

minimize
collateral

obtain access
to patient’s

clinical history
and data

become more
experienced
eliminate all

uncertainty during
the process
of diagnosis

minimize patient's
physical suffering
and symptoms

| guarantee
patient
well-being

prescribe
the most
effective drug

obtain access
to patient’s
records during
medical
consultation

acquire
technical
skills

coordinate patient
care with other
healthcare providers

coordinate patient
care with specialists in
areas related to

rheumatology

coordinate patient
care with other
hospital depattments

standardize
diagnosis
cue sheets

coordinate patient
care with municipal
and state health
senices

Actor perspective OR decomposition

AND decomposition Contribution Means-ends link

Figure 3. Goal diagram in Tropos which focuses orhe Physician’s perspective

After diagnosing the patient’'s heath state, thesjign is
able to select the most suitable treatment forctbredition
(Select the most suitable treatment for patient softgoal).
For this reasorDiagnose patient’s health state is a mean
for Select the most suitable treatment for patient. With
respect to the diagnosis, the physician is alserdsted in
obtaining information about all the conditions whibad
already been previously investigat€btain traceability in
investigation of patient’'s condition softgoal). One of
many means towards achieving traceability in
investigation of diseases is 8andardize diagnosis cue
sheets.

access the patient's data for achieving the cumegdical
consultation Qbtain access to patient’s records during
medical consultation goal). In the case which the
physician is not able to access the patient’s de;dne/she
has the legal right to deny providing assistanceatent.
After analyzing this data, the physician is ablelébermine
how the patient's health condition has evolved imet
(Obtain access to patient’s clinical history and data
goal), which positively contributes to establishineh the

the diagnosis.

Another common technique in Tropos is denominated
contribution analysis. This technique highlightsportant

The physician must have accurate knowledge forgoein social and/or ethical issues which are rarely aapltuby
able to discover the presence/absence of conditionsther kinds of analysis. For instancéigure 3igure—3
(Acquire technical skills softgoal), i.e., to become more documents a relevant issue that the physician takies

experienced so as to discover conditions in fuiteses
(Become more experienced goal). He/she must also

account when prescribing a drug. One of his/hetgsafs
refers to prescribing the most effective drug &atra certain



case Prescribe the most effective drug goal). We have
noticed that commonly the most effective drug soathe
drug which causes multiple collateral effects (riega
contribution ofPrescribe the most effective goal towards

Minimize collateral effects goal). Thus, when prescribing

the treatment, the physician encounters these cphati
issues, requiring that he/she decides accordirgpth case
based on his/her self judgment and contact withptteent.
When minimizing the patient's physical
(Minimize patient's physical suffering and symptoms

goal) and the collateral effects, the physician itpady

contributes to the patient well-beinGarantee patient

well-being goal).

In the pursuit of the patient’s health and welidge there
is also a need to integrate the department’'s semiith
other health care provider€dgordinate patient care with
other healthcare providers goal). These involved
providers are classified according to three typeter
hospital departments, such as laboratories or aslrative
departmentsQoordinate patient care with other hospital

suffering
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sequential activities for space constraints. Alsognable
visualization of the whole process, we split thagdam in
two and exhibit the two parts side-by-side in Fegar

The business process starts when the need foraliegis
identified in the business process of selectingept to be
admitted by the departménihe patient reports the current
symptoms while the physician investigates the p#te
clinical, personal and family history, and perforptsysical
examination. These initial activities aim at diaging the
patient’s health state. According to what is repadrby the
patient, the physician decides whether laborataiems
are required to formulate a diagnostic hypothesistoo
confirm a diagnosis. In case exams are indeed nejuihe
physician verifies whether they have already beguested
in a previous consultation. If not, the patientaterred to a
laboratory for examination. The patient is respbolesifor
undergoing examination and forwarding the resulfs o
laboratorial exams to the physician. Eventuallie t
physician elaborates a diagnostic hypothesis. &t pbint,
the physician identifies: (i) the existence of ai@aes

departments goal), municipal and state health services rheumatologic condition; (ii) the existence of aldni

(Coordinate patient care with municipal and state

rheumatologic condition (low complexity rheumatdiog

health services goal) and specialists in areas related to condition); or (iii) the absence of rheumatologanditions.

rheumatology Coordinate patient care with specialists

in areas related to rheumatology goal). The integration
of information between the rheumatology departremd

other departments which compose the public healtle c
service is a fundamental quality factor for thecass of the
treatment, since the information must reach allisiec-

makers who care about that information. From tloistpof

view, being integrated with
physician to have updated information for selectihg
proper treatment. Sharing information with munitipad
state health services, on its turn, allows the igiefs to
understand how the patient’s health state is enghglong
the time (to obtain what is called “integrated tmeant”).
And finally, coordinating the treatment with spdisis in
areas related to rheumatology allows the physitmariarify
further details about the diagnosis with other sdists (for

laboratories allows the

In the latter two cases, the physician releasesp#tent
immediately.
condition, the physician explains the diagnostipdthesis
to the patient and decides whether the patientimegu
rheumatologic treatment, If not, then the physicieleases
the patient. In case a treatment is needed, hedtres
elaborating the therapeutic treatment, decidinguatibe
most appropriate procedure to treat the patient famally,
sending the patient to the proper clinic. We mughlight
that due to capacity constraints, the departmelyt amits
patients with serious rheumatologic conditions. idPdas
with mild rheumatologic conditions are referred tioe
municipal health service for follow-up in basic lbacare
units after 3 consultations.

3.4 Results of the alignment in the context of thease study

example, a dermatologist or ophthalmologist) in the \ye have already discussed the main benefits oftaupthe

hospital. To have integrated information helps ¢oluce
uncertainty during the process of diagno&tinjinate all
uncertainty during the process of diagnosis goal),
helping the physician to deliberate about the tneat
(although the access to information has a weak éinpa
reducing these uncertainties, as we explain latter)

Finally, with respect to the development of reskarc

achieved by the department, i.e. to investigatertbielence
of rheumatologic conditions in population, the phign
also have theCollect data for epidemiological analysis
goal.

3.3 Business process model: Rheumatologic Medical
Consultation

The process named Diagnose patient’s health statédden
modelled in the EPC diagram shown in Figure 4.His t
diagram, the activities are arranged in swimlareo@ling
to the actors who perform them. We omit events betw

alignment between business process models and goal

models. Since goal statements are not uniform,rbdfeing
aligned with process models, the goal domain reguir
harmonization. The main aim of this section is tllrass
the differences in the goal domain as well as sowls how
the different natures of goals impact on the stnes of the
business processes which support them. In the neleaof
the section we propose a goal taxonomy to equtizgoal
domain, the concepts involved in each of the categmf
the taxonomy and finally, the implications in thesmess
processes structures which support these goals.

Ln the process of Select patients to be admityeith® department,
patients are assessed by the physicians who sileni to
receive treatment in the department. Once they Hasen
selected, they are referred to the diagnosis sotiigér health
state to be evaluated.

In the case of a serious rheumatologic
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3.4.1 Goal Taxonomy

The first dimension we have noticed refers toléwel of
abstraction. Goals formulations range from highly abstract
statements, such as “Provide the best treatmestipesto
low level propositions such as “Medical reports mhe
issued within five days of frequency”.

The classification proposed in [8][12] categorizpsals
(or objectives, as denominated in the proposaraliag to:
a) fundamental objectives which “describe business
values” [8] and “concern the ends that decision ensk
value in a specific decision context” [12]; h)eans-ends
objectives, i.e."means to achieve ends” [8] and “methods to
achieve ends” [12]; and @rocess objectivesvhich are a
subset of means objectives, i.e., “process objestare ends
towards achieving overall business objectives, rasthe
means objectives.” [8]. Top-level means-ends ohjestare
refined until the lower-level means-ends objecticaa be
assigned to process objectives which implement them

Here, we consider the same
fundamental goal$, means-ends goalandprocess goalg
although our approach introduces some differences i
relation to this classification.

First, this proposal assumes that means-ends doatet
have to be linked to individual fundamental goadamg as
it is assumed that means-ends gaadgther are sufficient
to achieve fundamental goals [8]. Instead, we ktfzat the
relationships between means-ends goals and fundaimen
goals can be captured by the relations expresseithein
Tropos metamodel (means-ends links, contributiarksli

medical care through consultation is a means-end goal
because consultation is a particular meansPtovide
medical care to patient. Since ends can be implemented
by alternative means, in this case, an alternathation to
provide medical care is via emergency room (BRpyide
medical care is via emergency room (ER) goal).
Actually, although the ER is a feasible mean fayvmting
medical care, physicians try to avoid this altexeaat all
costs, since providing medical care to patientBRameans
that the patient’s health state is so critic tHe patient
cannot wait until the next medical consultatioe, he/she
must immediately receive medical caréiagnose
patient’s health state is a process goal since there are
multiple activities in the business process whiohtabute

to achieving this goal (for example, the actitie
Investigate patient’'s clinical history, Investigate
patient's personal history, Investigate patient’'s family
history and Perform physical examination). It is also

taxonomy (namely,relevant to highlight that process goals sometioagseither

be associated with a specific business processnétaince,
the Diagnose patient's health state goal which is
associated with the process of diagnosis) or capalbigally

satisfied within several business process simuttasig.

For example, thécquire technical skills goal is attained
in various different business processes at the dame

While a diagnosis is obtained through several sy

prescribing treatmenP¢escribe patient’s treatment) is a
goal of a specific activity in the business procéStart

elaborating the therapeutic treatment? activity).

and AND/OR decomposition). Second, we introduce an This dimension (functional/non-functional goalssHhreen

additional kind of goal, namelctivity goals which we
define as a desired state of the world which masielached
after the execution of the activity responsible &ttaining
this state.

As an example in the case study of the categobesea
mentioned, we have the following goaRrovide medical
care to patient (fundamental goalRrovide medical care
in scheduled medical consultation (means-ends goal),
Diagnose patient’'s health state (process goal) and
Prescribe patient’s treatment (activity goal). We regard
Provide medical care to patient as a fundamental goal
since the main value considered by the organizatioing
the decision making process is the provision of ioad
care. In this context, we regard fundamental gcads
guidelines for driving the decision making procésshe
organization and, moreover, we introduce the notiat
agents who are affiliated to the organization dieags
committed with a fundamental goal during the perafd
time which the agent belongs to this organizati®novide

2 Notice that the terms goal and objective are aftangeably used
here.

3 Observe that this definition opens up the disaussibout the
adoption of organizational goals by agents. In,fa& intend to
address this issue in our future work. We aim atulising the
role of norms and rules as a regulator mechanisemforce the
agents’ behaviour with the respect of which gohlks agents
adopt as well as how agents are constrained irsefextion of
the alternatives to attain these goals.

identified in the software engineering domain in3][1
Functional goals refer to services that the organization
environment is expected to deliver (i@hat is achieved in
fact), whereasnon-functional goals refer to quality
attributes that the organizational environment se¢al
satisfy while delivering the services (i.ehow the
organization provides the services). In the casalyst
Diagnose rheumatologic conditions is a functional goal
since it refers to what the business process ipcaga to
deliver (the patient's health state diagnosed), lavhi
Release patients with mild rheumatologic conditions
after no more than 3 consultations is a non-functional
goal since it refers to a quality attribute of theocess
(performance in terms gbhysician and patient resources
which are allocated to a consultation).

The third dimension is also relevant in requirersent
engineering and is already supported by the Tropos
metamodel. In this dimension, goals are categoriasd
either hardgoals or softgoals Commonly, NFRs and
softgoals are interchangeably treated as the sameepts
(albeit the distinction is clear according to thediwition of
the concepts). This association arises because tkea
tendency in specifying quality attributes in an megse

4 In the process of diagnosis, after the conditicas tbeen
diagnosed, the physician starts elaborating theapeeitic
treatment. Since the patient is forwarded to sorpecific
outpatient, the treatment will actually be elabedaand refined
in this correspondent outpatient.



manner. As examples of hardgoals/softgoals in traext
of the case study, we have th@éagnose patient’'s health
state goal andSelect the most suitable treatment for
patient goal, respectively. WhileDiagnose patient’s
health state is objectively defined in the context of the
domain,Select the most suitable treatment for patient is
not clear-cut defined priori; it depends how the condition
is responding to the prescribed treatment alongithe as
well as the acceptance of the treatment by theematihe
meaning of what is the most suitable treatmenpeciied
in terms of the results obtained in the courseur$ping the
goal.

The fourth dimension refers to what we call $wpe
aspect In this dimension, goals are categorized accortting
the scope in which a goal may be fulfilled. réstricted-

ARTICLE TITLE 11
reasons (the need) for altering the existing sinahrough
the reengineering of current organizational setting
Although this kind of goal exists in a current mess
setting, driving the adoption of changes, they giiear as
long as they are fulfilled.

As an example, consider th&pprove the treatment
proposed by the resident goal (classified as AS-IS goal).
This goal is justified by a current organisatios#liation
(the fact that resident’s are still under traineugd are not
legally responsible for treatment. Tikoordinate patient
care with other healthcare providers goal can be
classified as a TO-BE gdalThis goal states that higher
information integration among the involved stakeleos
must be reached so that overall patient care beconoge
efficient and effective. Finally, as a change goa, have

scope goalis a goal which should be achieved in a single identified the Standardize diagnosis cue sheets goal

execution of a business processedirdad-scope goais a
goal which is attained after several executiona bfisiness
process. Notice that while fundamental and meads-en
goals are always broad scope goals, activity geaés
always restricted scope goals. Thus, this dimensgn
particularly relevant for process goals. Anothepamant
remark about this dimension is the fact that thdtipia
executions of the same business processes coniprie
service provided by the organization as perceivgdhe
customer. To illustrate this distinction, considéne
Approve the treatment proposed by the resident goal
which is an example of a restricted scope goals Goial is
attained in multiple business processes in thenizgton,
however, each process execution is independent;f@nd
each patient, the physician has to validate thgndisis
issued by the residenCollect data for epidemiological

which comprises an intention which is present mm¢hrrent
setting and the agents strives towards transforntireg
current situation. Thus, in a future situation, tue sheets
will be standardized and the need does not beleh@ a
motivation for any action in a future setting, whesid to the
disappearance of the goal. The difference betw&®sAS
goalsandchange goalss that the latter lead to alterations
within the organization (what cannot be said abibet
former). The difference betwedfO-BE goalsandchange
goals is that change goals are not present in the future
setting (but in the current situation, instead) aighppear
as they are attained.

Finally, the last differentiation we propose canrim
exactly classified as goals, but as desires [17]deAire
“refers to the ‘will" of an agent towards a specifjoal,
although he/she might never actually pursue thesdsy

analysis is an example of broad scope goal. An analysis ofThis has shown to be very relevant in addressisgess

the incidence of rheumatologic conditions in pofata
needs sufficient data to allow a consistent dexisiaking
in public policies for health care services. Thisoaint of
data is solely collected after a sufficient numbgpatients
has been attended.

During the goal elicitation phase,
commonly state strategies and motivations for theent
business process. However, besides describing utrent
motivations, they also provide the motivations édtering
the current organizational context as well as tlogéivations
for a future organizational setting. Thus, thehfifimension
addressetemporal aspects In the context ofoal-oriented
requirements engineering, [16] proposes four types of goals
with respect to the temporal dimension: AS-IS goals
change goals, TO-BE goals and evaluation goalsatépt
the same classification, but we leave out evalnatjoals
(since these kind of goals are not relevant formuposes).
Then, we adapt these types of goals for the busipexess
context. AS-IS goals concern the current organisational
situation and how current organisational goalsrardised
in existing business processes (they provide mixivs for
the current business processeBD-BE goals focus on
statements that propose motivations and intentiong
future business context (the business processeshwiill
exist in a future environmentChange goalsrefer to the

which exceed the boundaries of action of the aciotisin
the organization. For instance, issues (goals)}eaelavith
competitors or external partners cannot be coetlodnd
thus, no action is available to achieve the goailother
situation in which the concept of desire is valeablrelated

the stakeholderswith the treatment of uncertainties in some orgatiinal

environment. In the case study, we have found that
Eliminate all uncertainty during the process of
diagnosis is a desire of the physician. Rheumatology is an
investigative speciality in which evidences must be
considered in a whole clinic context. Thus, thisdtj
denotes a desire of the physician to have thetaldicope
with the subjectivity of evidences used to establand
validate a hypothesis of diagnostic. Although pbigsis
would like to eliminate all uncertainty, there ie feasible
plan to fulfil this goal.

We must also emphasize that classifying an objectiv
either as a goal or as a desire is subjective. This
classification must be driven by a number of isssash as:
the possibility of establishing commitments so tb#ter
agents pursue the goal, the possibility of assogat

5 Although this goal is a TO-BE goal, it is showrFigure Figure
3. In fact, we have decided to maintain the godlltstrate its
correlation with theEliminate all uncertainty during the
process of diagnosis goal.
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concrete actions; or when there are no concretenactthe
possibility of establishing strong correlationstwglans and
goals, among others. In this sense, although thal go
Coordinate patient care with municipal and state
health services to some extent impacts in the reduction of
uncertainties during the process of diagnosis, itigact
reveals to be so weak that we found relevant tesiflathe
goal as a desire. Table 1 summarizes the proposat g
taxonomy.

3.4.2 Implications of the Goal Taxonomy in BusinesBrocesses
Structures

The level of abstraction of goals highly impactssibass
processes structures that support them. In thgiects
fundamental goals are not directly related with itess
process, instead, they are connected to meansgouls
and these, in turn, are connected with processés. T
assignment of means-ends goals and process goals

Hardgoals Hardgoal Diagnose patient’s
/Softgoals health stat
Softgoal Select the most suitable
treatment for patient
Scope Restricted Approve the treatment
aspect scope go: proposed by the resids
Broad scope Collect data for
goa epidemiological analys
Temporal AS-IS goal Approve the treatment
aspect proposed by the resident
Change goal Standardize diagnosis
cue shee
TO-BE goal Coordinate patient care
with other healthcare
provider:
Desire Eliminate all
uncertainty during the
ta process of diagnos

process depends on the granularity of processeiglaieain
the organization. In other words, means-ends gaads
decomposed in a finer goal structure until they d¢en
assigned to process goals. This refinement is mpde the
level of abstraction in which there exist proceswefulfil

these (process) sub-goals. Finally, as denotedhdoyname,
activity goals are connected with activities withthe
processes.

In the second dimension, while functional goalsci#fge
“what” must be achieved, leading to the adoption ofoasti
(activities or business processes), commonly, nogtfonal
goals guides the implementations of functional goil
organizational environments. Therefore, non-fumalo
goals are not directly related with business preegsrather,

Table 1: Goal Taxonomy

Dimension Classification Example
Level of Fundamental Provide medical care to
Abstraction patient
Means-ends Provide medical care in
scheduled medical
consultation
Process Diagnose patient’s
(associated with health state
a specific
business
process
Process Acquire technical skills
(partially
satisfied within
multiple
business
process
Activity Prescribe patient’s
treatmer
Functiona Functional Diagnose
I/Non- rheumatologic conditions
functional Non- Release patients with
functional mild rheumatologic

conditions after no more
than 3 consultatiol

they serve as guidelines or constraints during the
implementation of functional goals, which in turmea
associated with actions. As an example, we have the
functional goalPrescribe patient’s treatment which is
associated with a specific activity and is chandmtel by

the non-functional goalSelect the most suitable
treatment for patient. This latterconstrains the treatment
to be the best treatment possible, but is not éssacwith

any specific activity.

Hardgoals or softgoals can both be associated with
activities or business processes. In fact, thegoaiteation of
either hard or soft only refers to the specificatif the goal
(whether is possible to formulate the goal in sharp
manner). This imprecision in the definition of theftgoal
can not reveah priori the structures which will support the
goal, i.e., whether the goal will be attained byaativity,
business process or a set of business processe®veip
the solutions for attaining the softgoals are dinin the
course of pursuing them [14]. For example, withpees to
the Acquire technical skills softgoal, the physician is not
capable of defining how (s)he will acquire the kiedgea
priori, this is defined as the physician provides attanda

On one hand, since a restricted scope goal is thjirec
related with one execution of some business prod®ss
definition, this business process must be spe@fid thus it
is not possible to be attained by a set of busipessesses
at the same time). On the other hand, a broad sypogiecan
be either achieved by one business process aftbast
executed for several times (e@jagnose patient’s health
state goal) or by multiple business process after theyeha
executed for several times (eA@cquire technical skills
goal).

Temporal aspects also highly impact business psoces
structures. They drive the creation, modificationd a
extinction of organizational structures (in whichsiness
processes can be included). AS-IS goals preserivations
for the existence of current organizational elerme@hange
goals formulate intentions which drive the orgatima
towards reengineering. Thus, change goals canttedde



generation of new activities or business procedsesilly,
TO-BE goals state about strategies in a futurerozgsional
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Concerning the integration between business presess
and goals, Neiger and Leonid [8] propose an apprdac

context. Examples of these types of goals have beemoal-oriented business process analysis. They rateghe

provided in the previous subsection.

At last, desires play an essential role in orgaiupal
modelling since they do not cause the creationctiVities
(or business processes) to be adopted by ageher éd
promote some positive impact in the achievemergoohe
goal or to directly materialize the goal. This efoe of
actions can be due to a broad number of reasonh, asi
agents deem not relevant to pursue the goal whenhave
the opportunity, or the solution adopted to atthm goal is
prohibitively costly or even due to the inexisteéeactions
to fulfil the goal.

4 RELATED WORK

Musholl [7] and Jablonski et al. [6] propose theegration
of clinical pathways (CP) and Healthcare Information
Systems (HIS), defining them as “an approach toneon

business process domain (in which business pr@resalso
modelled in EPC diagrams) and the goal domain wksch
represented, in the decisions sciences scope, lat ish
denominated as Value Focused Thinking” (VFT)
framework. The goal of this initiative is to estahl a
relation between goals (captured in the VFT franmévo
and analysis methods to facilitate the decision ingak
process to be applied to business processes, g0 tha
efficiency and effectiveness issues are properbjregsed.
An interesting aspect of that work is its used of
formalization for goal analysis. Although there are
initiatives in formal reasoning in the Tropos metblogy,
we have not yet applied these techniques. Withe@s
the goal taxonomy, Neiger and Leonid have addressed
single dimension (level of abstraction) concerningthe
goal nature, distinguishing between fundamentallsyoa
means-end goals and process goals. We have fuetfirezd

knowledge about goals, tasks and medical and edenom the level of abstraction with an additional levettivities

process”. The main goal of a CP is to define aobettions
in the areas of diagnose, therapy,

administration to be realized in a determined madic

treatment. Taking this model into consideration,dical
and administrative tasks can be controlled as agltheir

goals) and, moreover, we have extended the goahtamy

health care andy proposing other five dimensions for goals.

Andersson et al. [1] have also addressed the adighm
between business processes and goals. Their method
receives as input an AS-IS business model formdilate

costs and quality. Among the main advantages ofterms of the REA OntologyRgsource-Event-Agent) and a

integrating CPs, we can emphasize their use appdLfor
planning the calendar and resources of a medieatrrent.
In needing more complex systems, the planning eafulty
automated. Besides, the documentation of an apied
serves as support for posterior analysis aboustilceess or

TO-BE goal model (formulated in the i* languagewihe
support of the BMM -Business Motivation Metamodel) and
delivers a TO-BE business process model which corgo
to the TO-BE goal model. The method grounds imtbigon
of “mean” to establish a link between goal modetsl a

failure of a determined treatment and to compare th business models. The alignment between_the AS-$thbss
outcomes of applying the same treatment in differen models and the TO-BE goal models is made through

institutions. This proposal
presented in the sense that both adopt a procesgent

resembles the work here“means templates” and “transformation rules” in eardo

produce TO-BE business models. In this approactdefso

view to treat the medical domain. However, our focu are iteratively aligned during the modelling phasience,

differs from this work since, while we adopt a dleth
representation of business processes (in which apture

after the modelling stage, business models and modkls
are aligned. In the same way, to deliver TO-BE thess

the information systems which support the businessmodels is necessary that both models, TO-BE busines
processes, but also strives to address businessctasp models and TO-BE goal models are aligned during the

independently from specific systems), this approsalely
addresses aspects related with information systehsh
support business processes.

Perini et al. [9] describe a case study in a hea#tte
environment using the Tropos methodology to conuadmzt
the authors call intentional analysis. We notica this kind
of analysis is strongly grounded in goal analy&susing
on the intentional elements available in Troposhsas: the

application of the methodology. This approach d#fom
ours because we construct goal models and buginessss
models separately; the alignment between themheaed
in a subsequent stage.

5 CONCLUSIONS

This paper discusses the alignment of goal anatgstbods
(using the Tropos methodology) and business process

dependencies among actors and the plans and resourcmodelling methods (using the ARIS framework). We

utilized by them. In their study, they have anatydéferent

alternatives in order to fulfil actors’ goals (ihig case a
group of nurses). This analysis enables one touctste the
organization in order to better fulfil actors’ geaHowever,
the authors do not cope with a detailed repredentaif

business processes involved in the case studyjctes

their solution to a proposal of a goal model expedsin the
Tropos language.

propose a goal taxonomy to harmonize the goal donai

be subsequently aligned with business processes.
Furthermore, we discuss the implications of this
classification in establishing the relationshipstioé goal
domain with the business processes domain. Thyjsraknt
with goals models extends traditional business gs®sc
methodologies by providing a dimension of intentiliy to

the business processes [21]. This contrasts witkerak
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approaches in business process modelling whichsfacu

systems to promote the use and sharing of knowla@adge

“how” business processes are performed (adopting éhealth care institutions.

behavioural description in which business processes
solely described in terms of their procedural atg)ec

We have observed that aligning process models aatl g

models is not straightforward. In the course of tase
study, we have identified the need to splits ififort into
three phases: the elicitation phase (in which goatels
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domain since different natures of goals impactstha
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functional aspect, hardgoal/softgoal, scope aspectporal
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modelling notation and semantics to relate goal etmdnd

business process models. We also believe that $ropo8
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specific goal. This should be fruitful in the sysggization
of business process reengineering.
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are established and in which the semantics of these
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