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Abstract—Owing to the dynamicity of business environments in 

which organizations must quickly adapt to changes, the 

information systems have recently had to adapt to new 

situations so that they can keep adding value efficiently and 

effectively. In the light of this scenario, a new discipline called 

Service-oriented Systems Engineering has emerged in the 

academic scene and this has highlighted the disciplined, 

systematic and quantified development of Service-oriented 

Computing systems. This discipline is divided into other sub-

disciplines; one of these sub-disciplines is Service-oriented 

Requirements Engineering (SORE) and it is concerned with 

defining processes and methodologies to address the question of 

services requirements from two different perspectives: service 

consumer and service provider. In the SORE context, this paper 

proposes the WS&i*-RGPS approach that explores some 

alternatives to the descriptions proposed by the Role, Goal, 

Process and Service (RGPS) metamodels – an approach in 

SORE. This involves a new definition that seeks to incorporate 

the benefits of other methodologies – established in the 

literature – with RGPS. Accordingly, this new approach outlines 

the use of the i* Framework to describe the Role and Goal layers 

and shows the use of WS-BPEL/WSDL to describe the process 

and service layers. The use of the i* Framework sets out the 

goals for managing different aspects of the systems specification. 

Moreover, this paper presents a comparison among WS&i*-

RGPS and other SORE approaches based in three parameters 
presented in SORE literature. 

Keywords-service-oriented requirement engineering; SORE; 

RGPS; i* Framework; WS-BPEL. 

I. INTRODUCTION  

In recent years, organizations have had to face a highly 
dynamic business environment where the basic needs are 
changing more frequently than ever due to the high degree of 
competition that exists between organizations [1]. Apart from 
organizational changes, the information systems must be 
quickly adapted to the different circumstances within the 
organization so that it can retain its benefit. In the light of this 
scenario, the novel computing paradigm, called Service-
oriented Computing (SOC), uses services as a basic means of 
supporting the rapidly and low cost development of 
distributed and easy to compose applications even when they 
are running in heterogeneous environments [2].  

Service Oriented Systems Engineering (SOSE) is a new 
discipline that has emerged to develop, operate and maintain 
systems based on the SOC paradigm. SOSE is divided into 
other sub-disciplines. One of them is Service-oriented 

Requirements Engineering (SORE), that defines processes 
and methodologies to capture, elicit and specify the services 
requirements from two different standpoints: service 
consumer and service provider [3]. 

In the mid-2000s, Papazoglou et al. [2] and Kontogiannis 
et al. [4] carried out researches in which SOSE was 
highlighted as a challenge that needs to be solved and a yet 
unexplored field. However, Gu and Lago [5] showed that 
there had been an increase of published works between 2006 
and 2009 that addressed the issues and challenges raised by 
SORE. Therefore, SORE emerged as an important discipline 
in the context of SOC because of the key role played by 
requirements engineering in the systems development life 
cycle [6]. The number of published works in SORE increased 
in the middle of 2007 with regard to these two main points: (i) 
the extension of techniques in traditional requirements 
engineering (for instance, new proposals that employed 
current techniques as the i* Framework [7], [8], [9] emerged); 
and (ii) novel techniques designed especially for SOC (for 
instance, the definition of metamodels Role, Goal, Process 
and Service – RGPS [6], [10]). 

The RGPS metamodels can be defined as a hierarchical 
and cooperative approach based on four layers: Role, Goal, 
Process and Service. Originally, the RGPS proposers 
suggested that their metamodels should be used together with 
ontologies [6], [11]. Despite this, it could be interesting for 
SORE as a research area to check if there are other ways to 
better describe the RGPS metamodels comparing to the 
original proposal. This is because ontologies, despite 
presenting benefits, have also some important drawbacks to 
this context, such as: (i) difficulty of understanding, 
maintenance and scalability, hindering ontology model 
evolution [12] and (ii) ontologies, for instance, when 
represented using OWL-S, do not execute models in terms of 
e-services having to be extended or mapped to other 
methodologies (models and languages, for example) [13]. 

Therefore, this paper offers some alternatives to the 
original descriptions (implementations) suggested for the 
RGPS metamodels by proposing new descriptions that 
incorporate the benefits of other methodologies established in 
the literature. Accordingly, this paper proposes the use of the 
i* Framework [14] to describe Role and Goal layers and the 
use of Web Services Business Process Execution Language 
(WS-BPEL) [15] and Web Service Description Language 
(WSDL) [16] to describe Process and Service layers. 
Considering these methodologies together, the new approach 
proposed in this paper is called “Web Services and i* 
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Framework”-based RGPS (WS&i*-RGPS). This paper also 
presents and discuss a comparison among other SORE 
approaches in order to evaluate the benefits and drawbacks of 
the novel WS&i*-RGPS approach. 

This paper is structured as follows: Section II presents the 
main concepts related to this proposal; Section III outlines 
WS&i*-RGPS; Section IV describes works related to this 
proposal; Section V presents a comparison among the 
WS&i*-RGPS and other approaches in SORE; and Section VI 
summarizes the conclusions. 

II. BACKGROUND 

This section outlines the methodologies related to the new 
approach proposed in this paper. Each methodology 
presented is described in terms of benefits and drawbacks 
accordingly to the SORE context elicited as the result of a 
systematic literature review conducted by Souza and 
Fantinato [17]. 

A. The RGPS Metamodels 

The RGPS metamodels emerged in the middle of 2007 as 
an approach to requirements engineering for complex systems 
distributed in the network, called networked software [6], 
[10]. The RGPS metamodels propose a way of modeling 
system requirements by taking account of the SOC paradigm, 
and defining a modeling architecture that proposes the 
definition of four layers (Role, Goal, Process and Service). 
These layers are combined to offer an approach that sets out 
by analyzing the organizational structure and ends by meeting 
the specific requirements that are based on e-services [14]. 
The RGPS proposers suggested that their metamodels should 
be used together with ontologies [6], [11].  

Each layer in the RGPS metamodels can be explained as 
follows [6], [10], [13], [18]: (i) the Role layer defines the 
social aspects in the scenario that will be modeled (Roles and 
Actors are entities defined in RGPS Role layer); (ii) the Goal 
layer describes stakeholders’ requirements as goals and 
intentions to be achieved, and also defines what the 
stakeholders expect from the system that is being established; 
(iii) the Process layer describes the users’ requirements 
according to atomic processes and composed processes 
executed by the activities; and, (iv) the Service layer describes 
the execution of the model. 

In the SORE context, the main benefits of RGPS are the 
following: (i) it unifies, in a same approach, both service 
consumer and service provider perspectives, acting as a bridge 
between these two highly engaged visions [19]; (ii) it aims at 
describing custom requirements through different aspects 
achieved by four hierarchical layers – Role, Goal, and Process 
Service [6]; and (iii) it is used as a guide for modeling 
requirements [6], which can be described by different existing 
methodologies. 

The drawbacks of the RGPS, in the SORE context, are 
presented as follows: (i) it is not supposed to define any 
methodology for using the metamodels in order to analyze and 
model requirements; but only defining components and their 
links in layers [6] and (ii) it was originally designed to be 
described through ontologies. Therefore, it is a challenge to 
use other methodologies to describe RGPS layers. 

Although the RGPS metamodels have important features 
in the SORE context, there are still no proposal with 
alternative solutions or extensions that describe the layers of 
the solution originally proposed by its authors (i.e. the original 
proposal with ontologies) [17]. 

Despite the drawbacks found, the RGPS metamodels were 
designed for SORE, solving many of the challenges in this 
research area. Therefore, the RGPS metamodels, if described 
through methodologies such as i* Framework and WS-
BPEL/WSDL, could have their benefits leveraged when 
incorporating the benefits of these methodologies – as 
proposed in this paper. Originally, RGPS is described with 
ontologies. Thus, WS&i*-RGPS proposes an alternative of 
ontologies descriptions, considering the i* framework and 
WS-BPEL/WSDL are used in state of practice, increasing the 
chances of this novel approach to be adopted in the industry. 

B. The i* Framework 

The i* Framework was proposed by Yu [14] as a 
methodology based on goals and designed to provide a 
rationale for the environment of organizations and their 
information systems. It visualizes processes as social players 
that depend on each other to ensure that their goals are 
achieved, their tasks performed and their resources used [20]. 
The framework is composed of two models: (i) the Strategic 
Dependency Model (SDM), which defines the dependencies 
between roles and actors and (ii) the Strategic Rationale 
Model (SRM), which defines the goals and intentions of roles 
and actors modeled to provide a rationale based on the 
dependencies modeled with SDM [21]. 

One of the main assumptions of the i * Framework is that 
the entities modeled in an organization should be seen as 
social actors [22]. The goal of the i* Framework is to provide 
an understanding of why a system should be developed and 
not only how to develop it. This fact differentiates it from 
other approaches in requirements engineering [21]. The 
systematic literature review presented by Souza and Fantinato 
[17] demonstrated that only three out of 52 papers found in 
the SORE context specifically uses the i* Framework in their 
approaches. However, it was also discovered that, from these 
total of 52 papers analyzed, 26% present some solution in 
SORE that involves a goal-oriented approach – as the i* 
Framework. This fact confirms the relevance of goal-oriented 
approaches in the SORE context as used in this proposal.  

In the SORE context, the main benefits of the i* 
Framework are the following: (i) it represents system’s 
requirements whilst keeping information about alternatives 
[8], [20]; (ii) it assists in managing different aspects of the 
system specification, such as – stability, support conflict 
detection, analysis, negotiation, and ability to decompose 
within the problem domain [4]; (iii) it allows rationalizing on 
modeled requirements [8]; (iv) it exploits intentional 
dependencies among actors or strategic roles to assist the 
description of the system and the organizational environment 
[14]; (v) it is useful to describe architectural aspects acting as 
a bridge between requirements and architecture [9]; (vi) it 
facilitates the composition of components [9]; and (vii) it 
promotes the abstraction and analysis of a problem domain 
[9]. 
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The drawbacks of the i* Framework, considering SORE 
context, are the following: (i) it needs to be adapted in order 
to monitor the system at runtime [8]; (ii) it needs to be 
combined with other methodologies to offer support to 
Quality of Service and variability [8]; (iii) it does not promote 
models’ reuse [9]; (iv) it does not promote heterogeneity [9]; 
(v) it does not present a powerful model configuration support 
[9]; and (vi) it does not promote the analysis of economic 
feasibility of the system being modeled [7]. 

Given such benefits, the i* Framework could contribute in 
the SORE context. Its drawbacks could be minimized whether 
they are combined with other methodologies, as proposed in 
some works in SORE [7], [8], [9]. 

C. WS-BPEL/WSDL Languages 

Liegl et al. [23] argued that an approach in SORE should 
focus on business processes. Vjjayan and Raju [24] stressed 
that an approach in SORE should include the specifications 
and analysis of business processes. In this context, it is 
necessary to adopt an approach that examines the execution of 
business processes. WS-BPEL and WSDL are languages 
designed for specifying both executable business processes 
and the business interaction protocols using web services [25].  

WS-BPEL was designed to specify business processes and 
business interaction protocol using web services (enabled via 
WSDL descriptions). WS-BPEL provides web service 
composition so that it can combine services and thus obtain 
some complex features. Business processes specified by WS-
BPEL defines the exchange of messages in the web services 
described by WSDL [15]. In view of this, this paper uses the 
acronym WS-BPEL/WSDL. 

The main benefits of using the WS-BPEL/WSDL 
languages in the SORE context are the following: (i) they 
stand out for their maturity and widespread use in industry 
[26]; (ii) they are considered the standard web service 
composition form in the industry, strongly recommended by 
W3C [16]; (iii) they consider implementation aspects of 
business process by composing e-services [15]; (iv) they 
describe internal business processes, in organizations, as well 
as the interaction of internal processes with external processes 
[27]; (v) they promote requirement verification [27]; and (vi) 
they promote requirements monitoring and evolution [27], 
[28]. 

The drawbacks of using WS-BPEL/WSDL in the SORE 
context are presented as follows: (i) they do not consider 
semantic properties, such as pre-conditions and post-
conditions [6] and (ii) they do not properly address the 
mapping between high–level requirements descriptions and 
low-level business processes descriptions [29]. 

In the systematic literature review presented by Souza and 
Fantinato [17], from the total of 52 papers analyzed, only two 
out of them specifically mentioned the use of WS-
BPEL/WSDL as a possible solution for SORE. On the other 
hand, around 21% presented the use of business processes in 
their approaches, in a general way. Thus, given the benefits 
mentioned above, the WS-BPEL/WSDL languages could 
contribute in the SORE context as the execution language of 
e-services and business processes, despite the presented 
drawbacks. 

III. RGPS METAMODELS DESCRIBED WITH I* 

FRAMEWORK AND WS-BPEL/WSDL 

The WS&i*-RGPS approach proposed in this paper is 
presented in details in this section. Figure 1 shows an 
overview of the framework that represents the approach. 
Notice that the RGPS metamodels are described (i.e., 
implemented) with the i* Framework and web services 
technology (through WS-BPEL/WSDL languages). The four 
RGPS-layers are described as follows:  

(i) Role and Goal: these layers are described via the i* 
Framework. In WS&i*-RGPS, SDM model from i* 
Framework is used to describe the Role layer while 
SRM model, also from i* Framework, is used to 
describe the Goal layer. The relationship between the 
Role and Goal layers is established during the SRM 
specification; 

(ii) Process and Service: in WS&i*-RGPS, these layers 
are described by WS-BPEL/WSDL. These business 
processes are executed via web services by means of 
WSDL descriptions, representing the Service layer. 
The relationship between the Process and Service 
layers is directly achieved by the use of WS-BPEL, 
which orchestrates the composed web services. 

 
In WS&i*-RGPS, the relationship between the Goal and 

the Process layers is achieved by mapping rules between the 
Goal layer components and Process layer components. 
WS&i*-RGPS uses the mapping proposed by Séguran, 
Herbert and Frankova [29]. Decreus, Snoeck and Poels [30] 
presented a comparison among six approaches that propose 
the mapping from i* models to business processes. From this 
comparison, the authors identified the mapping approach 
proposed by Séguran, Herbert and Frankova [29] as the only 
one that maps from the i* Framework to the WS-
BPEL/WSDL languages. 

The following subsections provide more information 
about WS&i*-RGPS including its four layers and their 
relationships. The approach is illustrated by means of an 
example based on the sales of goods in the Brazilian 
advertising market on the internet. 

A. The Role Layer in WS&i*-RGPS 

In WS&i*-RGPS, the Role layer is described by the SDM 
model from the i* Framework. Each Role and/or Actor 
described in the Role layer by the SDM model is specified and 
refined by the SRM model in the Goal layer. The 
dependencies are specified and refined in terms of both tasks 
that have to be executed and resources that have to be 
consumed. 
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Figure 1. WS&i*-based RGPS framework. 

Figure 2 provides an example of a description of the Role 
layer based on the i* Framework as proposed in WS&i*-
RGPS. This example is based on the Brazilian advertising 
market for the sale of goods on the internet. The Client role 
depends on an Agency role to conduct an Advertising 
Campaign on the internet. On the other hand, the Agency Role 
depends on a Seller from a Web Portal to be able to hire an 
advertising service on the internet. Once this service is hired, 
the Seller Role depends on an Operation Team (OpTeam) to 
configure and schedule the advertising campaign that has been 
organized. The OpTeam depends on an Advertiser Server 
(AdServer) as a resource. This resource is in charge of 
publishing the advertising campaign on Web Portal. 

B. The Goal Layer in WS&i*-RGPS 
 

In WS&i*-RGPS, the Goal layer is described by the SRM 
model, one of the models from the i* Framework. In the RGPS 
metamodels, alternative tasks are those that can be performed 
in place of others. And these alternative tasks are also 
specified in WS&i*-RGPS with SRM. Moreover, there is a 
description of softgoals that represent non-functional 
requirements; the resources and tasks are connected to them 
via contribution links that indicate whether a task or a resource 
has had a negative or positive effect in achieving a softgoal 
[22]. 

Considering the given Brazilian advertising example, 

Figure 3 shows the OpTeam role specification in terms of 

goals and intentions (goals and softgoals) that must be 
achieved and how to achieve them in terms of resources that 

can be used and tasks that must be performed. The main goal 

of the OpTeam is to ensure that the advertising campaign is 
published on the Web Portal correctly. It is necessary to carry 

out the task ‘Prepare the Publication of an Advertising 

Campaign’ to achieve this. This task is broken down into 

other three tasks via decomposition links [22] as follows:  
(i) Make Digital Medias available: this task consists of 

making digital media available to the AdServer. It is 
necessary for the AdServer resource to be available as 
a software resource to do this. Moreover, the Digital 
Media must be designed and ready for publication;  

(ii) Configure the Advertising Campaign: this task 
consists of configuring a start date and an end date of 
publication. It is also necessary to configure the Web 
Page that will display the advertising campaign and 
this requires an AdServer to be available;  

(iii) Follow up Advertising Campaign Publications: this 
task consists of ensuring that the advertising 
campaign is published on the Web Portal as planned 
by the Client. 

 

 
Figure 2. Example of an SDM in WS&i*-RGPS: description of the 
Brazilian advertising market for the sale of goods on the internet. 

The elements modeled in the Goal layer should be mapped 
to the Process layer. Some approaches have been already 
proposed to address the mapping from the SRM model, in i* 
Framework, to the WS-BPEL language [29], [31]. The 
mapping rules proposed by Séguran, Herbert and Frankova 
[29] is adopted in WS&i*-RGPS because of the evaluation 
presented by Decreus, Snoeck and Poels [30] and it is 
designed exclusively to mapping from the i* framework to 
WS-BPEL/WSDL. 

C. The Process Layer in WS&i*-RGPS 

WS&i*-RGPS proposes the use of the WS-BPEL/WSDL 
laguages to model and execute business processes mapped in 
terms of the composition of web services. The execution of 
business processes is achieved by structured activities that are 
connected by control flows, both described by WS-BPEL. 
Those control flows are executed by web services and 
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described by WSDL. There is no need of extra mapping rules 
between the Process and Service layer, seeing that this 
mapping is achieved automatically when WS-BPEL/WSDL is 
used. 

Figure 3. Example of an SRM in WS&i*-RGPS: Goals for Role Op Team. 

The RGPS metamodel components related to the Process 
layer can be linked to the WS-BPEL/WSDL components. An 
Atomic Process in the RGPS metamodels, as defined by Wang 
et al. [6], is described as a Basic Activity in WS-
BPEL/WSDL. A Composed Process in the RGPS metamodels 
[6] is described as a Structured Activity – that is a set of Basic 
Activities executed according to control flows. 
These control flows in WS-BPEL/WSDL describe the 
Control Components in the RGPS metamodels [6]. The 
Inputs and Outputs in the RGPS metamodels are described by 
variables in WS-BPEL/WSDL. Nonetheless, there is no 
component in WS-BPEL/WSDL that describes Pre-
conditions and Post-conditions as suggested in the RGPS 
metamodels [6]. 

D. The Service Layer in WS&i*-RGPS 

The service layer in WS&i*-RGPS uses web service to 
describe e-services in a different way from that proposed by 
the RGPS creators. They proposed the use of semantic web 
services to describe e-services. However, we strongly believe 
that using traditional web services to describe Service layer 

(combined with the use of WS-BPEL) will make it feasible 
for WS&i*-RGPS to be adopted by industry as argued by 
Deng et al. [26].  

As in the Process layer, there are components defined by 
the RGPS Service metamodel that are not supported by the 
WSDL descriptions. For instance, Pre-conditions and Post-
conditions are defined in the RGPS Service metamodel but 
they are not supported by WSDL description. In the case of 
the service composition that is suggested in the RGPS Service 
metamodel, this is achieved by a Process layer and not by a 
Service layer in WS&i*-RGPS where, the composition of 
business processes uses a Structured Activity in WS-
BPEL/WSDL. 

IV. RELATED WORK 

Current existing descriptions of the RGPS metamodels use 
ontologies for requirements specification in all four layers. 
Therefore, it was found no approach that uses the i* 
Framework or WS-BPEL/WSDL to describe the RGPS 
metamodels [17]. It was found an approach extending the 
RGPS metamodels [13], which uses the guidelines of the 
requirements engineering methodology Tropos [32] for the 
specification and requirements analysis in Role and Goals 
layers. In this approach, the benefits of a goal-oriented 
methodology are brought to the RGPS metamodels. However, 
the descriptions of Process and Service layers continued using 
ontologies. 

In the SORE context, in general, Raadt, Gordijn and Yu 
[7] argued that the use of the i* Framework to explore 
business strategic goals helps to develop effective systems 
based on e-services. Recently, Franch et al. [8] used the i* 
Framework to identify Quality of Service requirements and 
propose some alternatives to adverse changes by taking 
account of the SOC paradigm. Pimentel et al. [9] used the i* 
Framework to ensure the co-evolution between the 
requirements and architecture by proposing a bridge between 
requirements modeling and service architecture. This 
approach established consistency between them.  

The SORE approach adopted by Mahbub and 
Spanoudakis [33] proposes to monitor the requirements at 
runtime using WS-BPEL/WSDL. Pistore, Roveri and Busseta 
[34] propose an approach that is oriented to user-requirements 
to guarantee web service verification.  

Shama [35] argues that, considering the recent history of 
e-business, it is possible to clearly show that the lack of 
understanding of business models often results in business 
short-lived and in organizations’ failures. Thus, the use of the 
i* Framework could contribute to a better understanding of the 
business model resulting in a more assertive requirements 
engineering. Therefore, the contribution of this paper is to 
incorporate the benefits of the use of i* and WS-BPEL/WSDL 
to the RGPS metamodels description seeing that no other 
work was found combining such methodologies in the SORE 
context [17]. 
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V. DISCUSSION AND ANALYSIS OF THE WS&I*-
RGPS APPROACH 

In order to evaluate the benefits and the drawbacks of this 
proposal, WS&i*-RGPS was compared to other approaches 
found in literature for the SORE context. The main results of 
the systematic comparison that was conducted are presented 
in this section. 

The comparison considered the evaluation of three 
parameters, which were used to identify the boundaries and 
the scope of the compared approaches: 

1) Service consumer and service provider perspectives: 
approaches in SORE that consider the service 
consumer perspective address solutions focused on 
service descriptions from consumers’ standpoint; 
whereas approaches that consider the service provider 
perspective address solutions focused on service 
description from providers’ standpoint. The ideal 
scenario suggests that a SORE approach should 
consider both perspectives [24]; 

2) Traditional requirements engineering phases: ideal 
solutions in SORE should cover all traditional 
requirements engineering phases, such as elicitation, 
analysis, specification, negotiation, management and 
verification [36], since this is still a complete task of 
requirements engineering; 

3) Requirements evolution at runtime: ideal solutions in 
SORE should be able to guarantee requirements 
evolution at runtime [24] being able to capture any 
requirements changes and adapt business process and 
e-services in order to satisfy such changed 
requirements. 

 
The evaluation presented here compares WS&i*-RGPS 

with other SORE approaches found in the systematic literature 
review conducted by Souza and Fantinato [17]. It is important 
to highlight that WS&i*-RGPS was compared only with 
approaches in SORE that uses the same methodologies, such 
as the RGPS metamodels, the i* Framework and WS-
BPEL/WSDL. Table I summarize the approaches selected to 
this comparative evaluation. 

For the RGPS scenario, the approaches that initially 
proposed the RGPS metamodels have only considered 
requirements engineering for complex systems distributed in 
the network – the called Networked Systems [6], [10]. Only 
in the following works [13], [18], [37], [38], [39] the RGPS 
metamodels started to be also applied to the specific SORE 
context. This comparison takes into account only the RGPS 
approaches applied in the SORE context. 

 In terms of service consumer and service provider 
perspectives, Table II shows that most of the approaches 
address both perspectives. All approaches considered in this 
comparison consider service consumer perspective. However, 
four of the approaches in the RGPS metamodels do not 
address the service provider perspective. WS&i*-RGPS 
covers both perspectives. 

As presented in Table III, none of the evaluated 
approaches in SORE covers all phases in traditional 
requirements engineering. WS&i*-RGPS does not cover the 

verification phase. It could be pointed out as an improvement 
to be done in future work. 

TABLE I.  APPROACHES IN SORE SELECTED FOR COMPARISON 

Methodology Description Ref. 

RGPS 

This approach is a RGPS framework that 

addresses the requirements evolution in the 

context of e-services. 

[18] 

RGPS 
This approach addresses requirements 

elicitation considering semantics techniques. 
[38] 

RGPS 

This approach addresses a domain-oriented 

solution to requirements elicitation and 

analysis. Once requirements are analyzed, 

this solution allows service discovery based 

on requirements. 

[39] 

RGPS 
This approach presents a technique to analyze 

requirements, and model them in layers. 
[13] 

RGPS 

This approach presents a requirements 

personalization method. Techniques domain-

oriented are used. 

[37] 

i* Framework 

This approach addresses a framework goal-

oriented including a requirement analysis 

model, and e-services deployment 

guaranteeing evolution and management of 

requirements. 

[8] 

i* Framework 

This approach presents a solution to model 

requirements in order to analyze the 

feasibility of business and requirements 

alternatives. 

[7] 

i* Framework 

This approach addresses the co-evolution 

between requirements modeled and 

architecture. 

[9] 

WS-BPEL/ 

WSDL 

This approach presents a verification and 

monitoring framework considering web 

services. 

[33] 

WS-BPEL/ 

WSDL 

This approach presents a methodology to 

verify requirements implemented in web 

services. 

[34] 

TABLE II.  CONSUMER PERSPECTIVE X PROVIDER PERSPECTIVE 

Ref. Methodology Consumer Provider 

[18] RGPS Yes Yes 

[38] RGPS Yes No 

[39] RGPS Yes No 

[13] RGPS Yes No 

[37] RGPS Yes No 

[8] i* Framework Yes Yes 

[7] i* Framework Yes Yes 

[9] i* Framework Yes Yes 

[33] WS-BPEL/WSDL Yes Yes 

[34] WS-BPEL/WSDL Yes Yes 

N/A WS&i*-RGPS Yes Yes 

 

Requirements evolution is a challenge in SORE owing to 
the dynamism addressed in the new paradigm SOC. 
Therefore, requirements evolution at runtime needs to be 
considered in SORE approach as argued by Tsai et al. [28]. 
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WS&i*-RGPS considers requirements evolution from 
requirements model to their implementation with business 
process and web services. Table IV presents a comparison 
considering the parameter 3. The approaches that consider 
only the early phases of the requirements engineering do not 
consider requirements evolution at runtime.  

TABLE III.  TRADITIONAL REQUIREMENTS ENGINEERING PHASES 

Ref. Methodology 

E
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t 

V
e
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a
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o

n
 

[18] RGPS No No No No Yes Yes 

[38] RGPS Yes Yes No No Yes No 

[39] RGPS Yes Yes No No No No 

[13] RGPS No Yes Yes No No No 

[37] RGPS No Yes No No No No 

[8] i* Framework Yes Yes Yes Yes Yes Yes 

[7] i* Framework No Yes No Yes Yes No 

[9] i* Framework No Yes No No Yes No 

[33] WS-BPEL/WSDL No No Yes No Yes Yes 

[34] WS-BPEL/WSDL No No Yes No No Yes 

N/A WS&i*-RGPS Yes Yes Yes Yes Yes No 

TABLE IV.  REQUIREMENTS EVOLUTION AT RUNTIME 

Ref. Methodology Evolution  Ref. Methodology Evolution 

[18] RGPS Yes  [8] i* Framework Yes 

[38] RGPS No  [7] i* Framework Yes 

[39] RGPS No 
 

[9] i* Framework Yes 

[13] RGPS Yes  [33] WS-BPEL/WSDL Yes 

[37] RGPS No  [34] WS-BPEL/WSDL Yes 

N/A WS&i*-RGPS Yes     

 
As presented in Tables II, III and IV, only the SORE 

approach presented by Franch et al. [8] fully covers all of 
comparison parameters evaluated in this paper. WS&i*-
RGPS fully covers parameters 1 and 3 and partially covers 
parameter 2. Regarding parameter 2, the proposed approach 
does not cover only the verification phase. Concerning RGPS 
proposes, none of them covers all phases described in 
parameter 2. Therefore, WS&i*-RGPS seems to be better than 
RGPS original approaches because it covers most of phases in 
requirements engineering (except verification phase). Despite 
this indicative assessment, further evaluations are required to 
perform comparisons among the novel approach WS&i*-
RGPS and original RGPS approaches. 

VI. CONCLUSION 

SORE offers means of overcoming the problems 
mentioned in the research literature by considering the 
requirements specifications and analyzing the SOC paradigm. 
In the SORE context, some approaches are mentioned in the 
literature that can address these challenges. One of those 
approaches are the RGPS metamodels, which offer a 
cooperative and hierarchical approach to model systems 
requirements based on services by taking account of two 
standpoints: service consumer and service provider. 

WS&i*-RGPS is a proposed approach in SORE that 
provides some alternatives to the descriptions of the RGPS 
metamodels as originally proposed by their creators. This 
means that WS&i*-RGPS suggests the use of the i* 
Framework to describe the Role and Goal layers. Moreover, 
WS&i*-RGPS suggests the use of the WS-BPEL/WSDL 
languages for the Process and Service layers. By doing that, 
WS&i*-RGPS attempts to incorporate the benefits of other 
methodologies already explored in the literature in the RGPS 
metamodels.  

The aim of this paper was to show the benefits of adding 
the use of the i* Framework to the RGPS metamodels in terms 
of systems based on services specification, analysis and 
strategic alignment between the organizations and systems 
that need to be developed. With regard to the use of the WS-
BPEL/WSDL, we seek to incorporate the benefits of the WS-
BPEL/WSDL in the state of practice, and thus increase the 
chances of WS&i*-RGPS being adopted by the industry.  

This paper also presented a comparison among WS&i*-
RGPS and other approaches in SORE. The results showed 
that WS&i*-RGPS covers most of the parameter 2. About 
parameters 1 and 3, WS&i*-RGPS covers all of them. 
Comparing to other approaches, the approach presented by 
Franch et al. [8] covers all parameters including all of 
traditional requirements engineering phases. However, we 
deeply believe if the WS&i*-RGPS is adapted to consider 
also verification phase, it will be a good option in SORE. It 

is because of its models and languages combination that 
potentiated its adoption in the industry. As future work, 
WS&i*-RGPS will be adapted to cover all of comparison 
parameters becoming a completed approach in SORE. 
Moreover, a comparison among WS&i*-RGPS and other 
SORE approaches will be done by using a complex example 
from the industry. 
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