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Abstract. Requirements engineering is a process of obtaining and detail-
ing the goals of systems-to-be. Therefore, different approaches can im-
prove the requirements elicitation phase, such as diagrams and docu-
mentations. Scenarios based on GORE approach, such as i* framework,
model the early phase of requirements stage. The framework, however,
can become a large and unreadable diagram. On the other hand, user
stories are clear, concise, and can represent the late-phase of require-
ments. Therefore, this paper presents an overview of a proposal to
transform i* models into user stories, as a way to facilitate the man-
agement of requirements in the agile projects.
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1 Introduction

Requirements engineering is a process of obtaining and detailing the goals of sys-
tems-to-be [1]. A set of different solutions were created to improve the requirements
elicitation phase, such as diagrams and documentations artifacts. They are scenario
techniques based on Goal-Oriented Requirements Engineering (GORE) modeling
which are being widely studied by academics and practitioners. These techniques
define goals to stakeholders clearly and easily, and thus, they are becoming useful for
Requirements Engineering [4].

According to [2], the main challenges found in Requirements Engineering are re-
lated to lack of communication and poor quality of artifacts. Communication prob-
lems during the requirements elicitation phase can compromise the schedule or even
the budget of a project. The use of scenarios, such as GORE models and other arti-
facts requirements, may contribute with the elicitation and documentation require-
ments, and also with the building of better quality software.

Scenarios based on GORE approach, such as i* framework, model the early phase
of the requirements stage, and consider organizational contexts, intentions and ration-
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ales for stakeholders demands [5]. On the other hand, user stories are simple, clear
and concise artifacts used to represent and detail requirements, and are, thus, valuable
to users [6]. In addition, user stories describe functionalities in the late requirements
phase, during the software lifecycle, considering “how” those requirements should be
developed.

A set of proposals were made by combining i* model with other late-phase ap-
proaches and subsequent phases of software lifecycle [S]. However, none of them
presented an approach to transform i* model into user stories, to represent an evolu-
tionary approach for agile projects. Therefore, this paper presents an overview of a
proposal to transform i* models into user stories, as an effective approach to improve
the requirement engineering stages, in special, the management of requirements.

2 Objectives of the research

The main purpose of this research is to transform i* models into user stories, to facili-
tate the agile projects through the management of requirements. The management of
requirements involves a set of activities such as documenting, modeling, prioritizing
and tracking requirements, and also versioning and managing requirements changes
[7]. Thus, managing requirements changes and specifying requirements, are a ways of
improving and enriching the project documentation, adding, removing or editing
software requirements, and relating them among the GORE approach and agile pro-
jects.

According to this proposal, requirements can be structured and prepared to be
used by agile projects. Thus, the transformation proposal may assist in creating sce-
narios that are relevant to stakeholders and development teams. The use of an ap-
proach to assist in structuring requirements can be an alternative. However, this ap-
proach should result in consistent documents with a comprehensive overview of the
proposed system, from a high level of requirements abstraction with i* to the specific
functionalities of user stories.

3 Scientific contributions

The use of i* models in software projects: (i) contributes to the understanding of
stakeholders intentions, and the "why" of a proposed requirements [8]; (ii) provides
adequate representation of alternatives, and offers primitive modeling concepts such
as softgoal and goal.[9]; (iii) is a complementary way from conventional requirements
models that focuses on behaviors and interactions between systems and their envi-
ronments [10].

On the other hand, user stories: (i) describe functionalities that will be valuable to
either a user or purchaser of a system or software [11]; (ii) bring a clear, concise and
objective description in natural language; (iii) are used to specify details and help to
build tests.

Thus, the found benefits of both approaches can be useful to build scenarios dur-
ing the elicitation process and requirements specification.
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We argue the approach may be characterized as an evolutionary contribution
where the business analysts can model the early phase of requirements stage. This
result in a diagram that will become a user story to assist stakeholders in understand-
ing their needs and in building or improving their own user stories based on results
obtained with this approach.

3.1  The transformation proposal

The proposal is based in two approaches: (i) convert Strategic Dependency model
(SD) in a temporary Strategic Rationale model (SR), to become understandable for
the subsequent stage; (ii) isolate elements and linkages according to dependencies
analysis and generate a set of user stories, represented as story cards.

We apply the semantic rules based on SR Model into SD Model to analyze the be-
havior of these linkages. This approach was based on Cross-Impact analysis [10], to
understand how elements can be affected. Therefore, this analysis assists in under-
standing some semantic linkages from the i* model.
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ends
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Fig. 1. Process flow using the BPMN notation.

Figure 1 describes the whole proposal process through the BPMN notation. In the first
case, the transformation from SD model to SR model uses a set the guidelines applied
in the i* model to perform the first phase of the process:

e G.I: Isolate the relations into small parts characterized as a requirement specifi-
cation. In this case, it is necessary to analyze each dependency and their internal
relations for each actor. This structure will be named as a requirement path.

e G.2: Replace the SD model linkages into SR model linkages as shown in figure 2.

e G.3: Rearrange the new SR Model vertically to become understandable when a
case begins and how the case will affect the other elements.

After transforming SD model into SR model, we state that the user story should
follow a set of guidelines as a way to identify dependencies:

e G.4: Isolate the SR models with their relations giving a level of relationship, i.e.
only the first level of relationship among elements. The subsequent levels are not
included in this user story.

111



Proceedings of the Eighth International i* Workshop (istar 2015), CEUR Vol-978

G.4.1: Consider as a one level relationship: Means-Ends, for "means" elements
and their "ends"; Decomposition, for verified element and their sub-elements;
Contribution, for the contributor and the contributed.

G.5: Analyze dependencies between models, i.e., if an analyzed element is relat-
ed to another isolated SR model.

G.5.1: In a Means-Ends case, the element considered as “Ends” creates a depend-
ency with the related “Means” element;

G.5.2: For each Decomposition case, the element that is being decomposed cre-
ates a dependency with the element which is a part of its decomposition;

G.5.3: For the Contribution case, the softgoal element which is contributed cre-
ates an dependency with its contributor;

G.6: Each isolated model should be transcribed as a user story considering its

dependencies among another user stories.
Meeting
Scheduler
Schedule a

meeting
automaticaly.

Scheduled

Meeting } | .. ting

starter

Scheduled

Let scheduler to Find a better
schedule a
date

meeting

Obtain
agreement.
Obtain available
dates

Fig. 2. Requirement path by example from [3], applying G.1 and G.2.
To illustrate the final result, table 1 shows both user stories generated after apply-

ing these guidelines.

Table 1. User Stories results

User Story 01

User Story 02

The “meeting scheduler” must “schedule
a meeting automatically”, to obtain a
“scheduled meeting”.

The “meeting starter” must “let sched-
uler to schedule a meeting” to obtain a
“scheduled meeting”.

Acceptance Criteria:

e  Must “find a better date”;

e  Must “propose a date”;

e  Must “obtain agreement”

e  Must “obtain available dates”

Acceptance Criteria:

e  Must obtain “scheduled meeting” by
“meeting scheduler” (dependency
with User Story 01)

e  Must achieve “fast” (treatment)

e  Must achieve “less effort”

4 Related works

The GORE-based transformation scenari

os techniques are being used for researchers

and practitioners, and some related topics have been discussed in this paper. We con-
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sidered papers that use GORE modeling to be transformed into different artifacts,
such as BPMN, Use Case and MDD. For each work we analyzed the problem, the
solution and the result.

[12] use an approach to obtain Business Process Modeling Notation (BPMN)
models from i* models and vice versa. Modeling business processes by using a goal
oriented approach, such as i* framework, helps in aligning the business process im-
provement towards the satisfaction of the organization’s strategic goals, that was not
covered by BPMN. Studies about GORE modeling and BPMN were found as follows:
[13] used transforming rules for i* Goal Models into Business Process Models; [14]
develop an approach based on KAOS goal models to create BPMN models; [15] cre-
ate a relation between BPMN 2.0 and KAOS.

[9] propose a set of guidelines to provide a mapping and transformation of Use
Cases from i* models. The authors states that there’s a lack of proper understanding
of the organization by the software developers, and the UML is ill equipped for or-
ganizational requirement modeling, that can be represented using i* framework. This
same approach can be found as follows: [5], proposes a methodology to support a co-
evolution from approaches focusing on i* model, and Formal Use Cases in UML
notation, that can be used in a complementary manner with requirements engineering;
[16] used a KAOS approach to create diagrams in UML, in special class Diagrams.

[17] proposes a set of guidelines to generate an OO-Method (Object-Oriented)
conceptual model from i* model, aiming to improve the quality of the models used on
the development of information systems, and consequently to obtain better products.
According to these researches, the GORE modeling transformation techniques are not
common in projects based on agile methods. This lack was explored by [6] who pro-
pose a set of heuristics to perform a mapping of the requirements, presented as user
stories and transformed into i* models, as a way to reduce the limitation of software
context and dependencies between user stories in agile methods.

5 Conclusion, Ongoing and future work

Combining Goal-Oriented Requirements Engineering (GORE) modeling with other
late-phase artifacts is becoming widely studied. This approach will contribute to re-
duce the gap between early-phase and late-phase as well as facilitate the management
of requirements in the agile projects, by covering activities, such as documentation
and elicitation. In this paper we present an overview of how to transform i* Models
into user stories as an understandable document for business analysts and stakeholders
and also some of the benefits related to the transformation approach of scenarios. This
will help the development team to gather more information during the Requirement
Engineering phase.

As future work, we will perform a research in the semantic and syntax field to
propose a consistent structure, and create a friendly representation of a software re-
quirement specification for i* models. Also, some challenges can be solved with this
approach and they’ll be analyzed in the future. In addition a DSL is being created to
be used in a computer-based solution, as a way to transcribe i* Models into a list of
requirements specification. These artifacts are planned to be used with Agile Method-
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ology documents, in special User Stories. The expected impact for those issues may
reflect on the academic and professional environment, since the i* model may fit in
agile methods that use elicitation process for the requirements.
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