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Abstract. Despite software engineering community efforts, projects continue to 

fail. Researches have shown that modeling became more critical due to the 

growth of complexity and scale of the system. In this context, the i* Frame-

work, a Goal-oriented Requirement Language, is used to model and analyze 

dependencies and intentions relationships of actors on the observed environ-

ment. However, in large-scale projects, i* graphical notation makes the model 

more complex due to lack of scalability and some ambiguous representations. 

This paper shows a proposed textual model as a complementary vision of the i* 

models. Its main objective is achieving a modeling approach that combines text 

and graphic to i* Framework. We discuss how this proposal can help to miti-

gate scalability and complexity problems. 

1 Introduction 

Computational systems are present everywhere in society, playing a crucial role in 

various human activities. Therefore, complex social-technical systems require pro-

cesses, methods, techniques and tools to capture, verify and inspect models that repre-

sent this abstracted reality. Despite the efforts of the software engineering community, 

project’s failure rate continues an alarming growth. Therefore, the business process 

modeling became much more critical, since these systems expand in scale and com-

plexity [1]. Thus, besides analyzing static and dynamic aspects, it is also necessary to 

consider social and intentional aspects [2]. In this context, the i* framework is a mod-

eling language used to develop models that represent the needs of the involved actors 

[2]. The i* language has been used in several situations [2], such as telecommunica-

tions, air traffic control, agriculture, e-government, healthcare and business process. 

Nevertheless, it is inadequate for modeling very complex systems or systems that 

involve many actors [10]. The scalability of i* is only one among its main obstacles to 

be used industrially [2] [10]. 

Some researchers have shown that graphical languages can be more intuitive than 

textual languages. However, both of then bring individual benefits to be evaluated 
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when they are used together. Moreover, experience has shown that it is much harder 

to deal with graphic languages, especially when they need to be stricter and formal [4] 

[5]. Thus, we propose a textual model for the i* Framework with the aim of making it 

an approach that combines textual and graphical representations, improving its ad-

vantages because we are able to achieve the following benefits through this textual 

model: languages integration, platform independence, versioning, formatting quality, 

code generators and translators [13] [6]. There is a textual model called iStarML, 

which differs from the proposal of this work regarding the intentionality. iStarML is 

an XML-based Interchange Format conceived to work with interoperability between 

tools and meta [14], while the textual model presented in this work is an alternative 

for modeling the i*, which may interest those people who are more familiar with 

codes or even facilitate the reading/interaction of domain expertise once it would 

allow us to express the system in a language closer to natural language.  

This paper is structured into the following sections: Section 2 presents the con-

struction of the textual model regarding both graphical and textual visions. Besides, 

some discussions about the proposal are also presented. Finally, in section 3, we pre-

sent conclusions and a future work. 

2 Textual Model for i-Star 

Although the recent efforts and progress that have been made in the i* scientific 

community in the search for a single metamodel [8] [11], there is no consensus yet. 

For this reason and due to the fact of the metamodel represents only the conceptual 

elements, we developed the metamodel of the Fig. 1, based on [12], that focus on 

extracting the elements from the Strategic Dependency (SD) Model and the Strategic 

Rationale (SR) Model. The intention is to allow that other model can be granted based 

solely on the i* notation. This metamodel cannot fail to follow the premise that the i* 

framework is an actor-centered approach. Yu [2] emphasizes this concept to say that 

the analysis focuses on (i) how well the goals of various actors are achieved, given 

some configuration of relationships between human and system actors, and (ii) what 

reconfigurations of those relationships can help actors advance their strategic inter-

ests.  

Fig. 1. The i* Metamodel, adapted from [12] 
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The semantic understanding of i* Framework enables researchers to best 

understand the relationship among i* elements. This knowledge helped us depict a 

metamodel where the actor is framed by three elements: (i) The 

ActorAssociationLink defines the relationship among actors, indicating the organiza-

tional structure.  (ii) The DependencyRelationship represents dependency relations of 

the actor through an intentional element. Semantically, there is the perspective of the 

depender and another of the dependee on the intentional element. (iii) The 

IntencionalElement describes an internal relationship of the actors with the inten-

tional elements; an actor consists of intentional elements. The proposed textual model 

is shown through transformations from the graphical model [7] to textual model.  Fig. 

2, shows a graphic model being represented textually. It was used two actors (Project 

Manager and Software Management Professional) to illustrate the transformation, 

in which the actor may contain or not an ActorAssociationLink references other ac-

tors. 

Fig. 2. Definition of Actor and their structural relationships (textual and graphic) 

The transformation presented in Fig. 3 describes the external relationship of an ac-

tor (Costumer - depender) that depends on another actor (Call Phone Service Pro-

vider - dependee) to perform a task (Register For New Service - dependum). This 

transformation shows the relationship was defined in two perspectives: the depender 

perspective and the dependee perspective. Note that when this dependency relation-

ship is described in two perspectives (depender and dependee), there is a decouple in 

the actor modeling, i.e., everything expected to know about the actor is described in a 

single actor file The syntax of external relationship element complies with the inten-

tional element (dependum), there is a specific syntax for external relationships for 

each association with a dependum kind (goal, softgoal, task, and resource) (Tab 1). 

Fig. 3. Definition of an external relationship 

9

A Proposed Textual Model for i-Star



A single file describes all external and internal relationships of the actor on model-

ing, which makes it possible to define modeling as a set of files corresponding to 

analyzed actors. Fig. 4 and Fig. 5 show a small transformation example of SR model 

(Fig. 4) to a textual model (Fig. 5). Finally, it can be observed a complete textual 

representation of an actor that presents us three section used in the actor's definition, 

which are: DependencyRelationship, ActorAssociationLink and 

IntencionalElement. 

External Relationship Element (DependencyRelationship) 

the Depender perspective Dependum the Dependee perspective 

defines Task executes 

wants Goal reaches 

wishes Softgoal tries 

needs Resource provides 

Table 1. Dependency Relationship Syntax 

Fig. 4. The graphic model 

Fig. 5. single file describes all external and internal relationships of the actor 
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Although the proposal does not exclude the graphical models (SD and SR), it is 

relevant to report that the textual model can answer the following questions [2]: (i) 

What does each actor want? (ii) How do they achieve what they want? (iii) Who do 

they depend on to achieve what they want? These questions are focused on the own i* 

modeling concepts. There are benefits to be considered for the proposed model. Con-

cerning aspects of language, we have an extensible and scalable vision regarding 

technical aspects such as version system and compilers.  

A textual language for i* Framework is a model presenting a new perspective 

without changing its essence and completes the existing models. In the proposal of 

iStar 2.0 [8] have already discussed possible visions for the framework, such as the 

actor view. Regarding extensibility, it is possible to create mechanisms to work with 

textual languages, without change affecting the graphical models. E.g. using an ap-

proach to mark elements with tags, we could generate contextualized graphical mod-

els, such as @AccountabilityDep to mark all relationships that involve the Accounta-

bility Department. Some concepts of scalabilities are presented in [9]: (i) the capacity 

to having models in different levels of abstraction, to facilitate for specialists and 

developers to understand the general behavior of all system or focus in a specific part 

of system, (ii) it is able to handle numerous Agents (actors) in an application. The 

textual model can be divided into a set of units, or actors, and allows looking in a 

specific actor at all. Besides, it provides all levels of abstractions and inserting actors 

without a crucial impact.  

Regarding the control version system and the collaborative development, this ap-

proach uses textual files. This facilitates the integration with tools for version control, 

such as CVS
1
, Git 

2
 and SVN

3
 , that makes collaborative work easier. Besides, com-

pilers can be used to automatize the processes, as following: (i) change files / actors 

(depender) related to an external relationship, to notify the needs to perform elements 

internals; (ii) transform the model into another model; (iii) improve the  modeling by 

generating animation and simulation based on actor that will be a sequence (iv) cre-

ates mechanisms to perform a qualitative investigation of modeling, allowing an anal-

ysis that can help to reconfigure the modeling (i.e. detect if an actor is overloaded). 

3 Conclusion and future work 

This paper presented a metamodel composed only of the essence of the models 

used in the i* framework, which allowed the creation of other proposed models with-

out abandoning the essence. With this metamodel, a textual approach to the i* was 

introduced. It was generated by transformation from graphical notation to textual one; 

we have also proposed a discussion about the benefits of a textual model for i* 

Framework.  

1 http://www.nongnu.org/cvs/ 
2 https://git-scm.com/ 
3 https://subversion.apache.org/ 

11

A Proposed Textual Model for i-Star



As a future work, we are developing a toolkit to support this model with automatic 

mechanisms that performs qualitative and quantitative analysis modeling (i.e. compil-

ers), as well as, mechanisms to link both approaches (textual and graphical). 
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