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Abstract:
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Introduction

Software requirements analysis [6] allows understanding requirements gathered from
stakeholders. Often these requirements are complex and extensive. Many requirements
specification models have been proposed, such as Goal Model (GM) which specify a set of
software goals and relationships between them [3].

A lot of ongoing research works dealing with GM generation from requirements document
have been conducted [1, 4, 5, 11, 12, 13, 17, 18, 19]. Some ones are for specific business
domain and others are business domain free. Some works used UML [2, 14, 16] diagrams as
input whereas others used natural language techniques [20]. iStar 2.0 is used in [19] to generate
goal models from requirements document presented with natural language. In [11] an approach
based on asking questions and answering them was used. Through these answers, goals and
relationships can be determined. Extraction rules are used in [18] to directly manipulate the
requirements document using these rules to generate a parsing tree, defining objectives and
relationships. Graphviz tool was used to draw goal models. Used stories are applied in [4] as
input to the generation process based on NLP technique and multiple goal models were
generated, in the form of heuristics. Reviews of an application is used in [17] as input to
construct GM and hierarchical clustering.

From the current works, it was noted that researches on generating GM face challenges in
complexity, understandability, maintainability, and expressiveness power. This is due to the fact
that behavior goals aspect, soft goals aspect, and constraints aspect are presented without any
distinction in a same GM. This tangling is a serious handicap for GM maintenance. The work
presented in this paper proposes a GM formalism handling this insufficiency. It is part of an
automated GM generating project where it focuses on the target GM. It aims to propose a
powerful GM formalism which could be the target of automated process generating GM. For
that, in this work, different recent techniques that automatically generate GMs are analyzed, their
merging, tangling, and complexity of maintenance was stated, and a GM formalism, splitting
goals clearly into behavior goals aspect, soft goals aspect, and constraints aspects is proposed.
An evaluating case study, which is a partial concrete and real word domain requirements
specification, is presented. This separation of concerns leaded to valuable results: complexity
reduction, improvement of the understandability, simplicity of maintenance, and rising up the
expressiveness power.

1- ANALYSIS OF GM GENERATION IN SOME ONGOING RESEARCHES

Research Method
In summary, large number of research papers was selected according to their relevance to
the GM generation (inputs, processes, and output) and which are up to date. These papers were
analyzed, and generated GMs were evaluated. Some insufficiencies related goals engineering
were highlighted, especially that related to separating concerns [8] and maintenance [7,10].
Research works analysis
Many recent researches have introduced different methods of creating GM with different
inputs models, different generation processes, and different generated output GM [1, 4, 5, 11, 12,
13, 17, 18, 19].
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In [19] the researcher used a two-stage method; the first stage is to analyze the requirements
document using NLP, and in the second stage he draws models using syntax concepts and
relationships in iStar language, and it has been observed that the relationships are defined in this
language.

In [11], the authors used a semi-automatic method that relies on a tool that enables the analyst
to ask questions and receive answers, and through these answers, goals and relationships can be
determined. A theory, has been imposed by the authors, that controls the identification of these
questions, but the authors have noticed that there is a weakness in this method as it defines the
relationships between the objectives as (and).

Through [18], the authors used extraction rules that deal with the requirements document
directly. These rules generate a parsing tree through which the analyst determines the goals and
then uses the Graphviz tool to draw the goal models. The intentional tree is often complex and
difficult to understand.

In [4] the authors used user stories as input. The entries are written in the natural language.
The pipeline technology is used to deal with language keys and the NLP is used to analyze
sentences to define goals and relationships. The generated model is based on heuristics.

Likewise, when looking at [17], the entries were in the form of reviews of an application,
written in natural language, and a two-stage process was used. The first stage deals with names
of clustering, and the second stage deals with the title description definition.

Results

In conclusion, the above works and others did not a distinction, in the generated GM,
between behavior goals, soft goals, and constraints aspects, but merged them in a tangled model
leading to large complexity, difficult understandability and maintenance [7, 10], and to limited
expressiveness. This paper proposes a solution to this insufficiency by providing a formalism
cleaning up target GM, by separating the three aspects, for any automated generation process.

2- ATARGET AUTOMATICALLY GENERATED GM FORMALISM

Current research works specify GMs based on the following concepts and relationships
between them: Functional goal, task, role, quality, resource, actor, and actor boundary. Some of
these concepts concern behavior goals (like functional goal, task, role, quality, ..., etc). Others
concern soft goal (like any non-functional goal: Actor, resource, ..., etc.). These concepts, despite
their heterogeneous nature are tangled together in a single model.

The proposed target GM formalism splits a GM into three aspects [8]: The behavior goals
aspect, the soft goals aspect, and the constraints aspect which are relations between the two
others aspects. The figure 1 depicts the notations of each aspect.
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FIGURE 1. (a). Behavior goals aspect notations, (b). Soft goals aspect
notations

EVALUATION CASE STUDY

3- AN

In order to evaluate the feasibility, the complexity and understandability of the proposed
target GM formalism, we applied it on a partial concrete and real word domain requirements
specification: Simplified Internet Shop Management System adapted from [9]. The case study is
limited to orders aspect.

The functional requirements (behavior goals) state the following goals: Internet shop managed
which is composed conjunctively of Process internet orders, Internet orders handled, and Item
searching handled. The goal shopping cart is optional participating to the achievement of the
goal internet orders handled. It is conjunctively composed of the goal Item to be selected, and
Identification details collected.

All these goals are to be achieved by the actor IntShop, having a view on the hole system.
Any goal could be achieved by tasks having quality attributes and using resources. The task
internet shop managed, for example, collaborates in achieving internet searching handled,
internet order handled, and process internet orders goals. This task has security, adaptability, and
availability quality attributes.

The (figure 2) shows the traditional tangled generated GM from Internet Shop Management
System requirements; whereas the figure 3 shows the proposed generated GM with separated
aspects for the same requirements. The difference between the two GMs is valuable.

o
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It could be easily stated from the figure 3 that the proposed GM formalism is:

e Feasible. Having supporting GM tools and Aspect-programming theory.

e Less complex. The separation of the three aspects leads to small GM units, more readable
and easier to maintain.

e Understandable. This is due to complexity reduction

~

Internet
Shop

Managed

N

LABEL = Make, Somo+, Holp,
Hurt, Some-, Break

[9]

@ et orders handled
&
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Constraints aspect (c)

e Item to be selected Uses Choose Available item v Choose non-available Item.

e |tem Searching Handled Has Query Database A Catalog Consulting.

e Identification Details Collected Uses use standard form V use form with encryption.
e Media shop Depends process internet orders.

FIGURE 3. Proposed GM with separated aspects. (a). behavior goals, (b). Sofi goals, and
(c). constraints

The GM automatic generating processes face several challenges, especially their output (the
generated GM) is far to be simple, complete, and accurate and easy to maintain. In fact behavior
goals and soft goals aspects are presented without any distinction in a same GM. This tangling
increased the GM complexity, limited its understandability, entangled its maintenance, and
limited its expressiveness power. The work presented, in this paper, analyzed different
automatically produced GMs, identified their common weaknesses and proposes a GM formalism
avoiding them. The proposed GM formalism splits goals clearly into behavioral goals aspect, soft
goals aspect, and constraints aspects. An evaluating case study is presented. This separation of
concerns leaded to complexity reduction, improvement of the understandability and maintenance,
and raising up the expressiveness power.
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