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SINTESE

A maioria das universidades brasileiras empregam metodologias tradicionais de ensino-
aprendizagem, baseadas em disciplinas e aulas expositivas. A Universidade Federal de
Sado Carlos (UFSCar) ndo é uma excecdo, mas alguns de seus cursos empregam
metodologias ativas de aprendizagem, tais como Aprendizagem Baseada em Problemas
(ABP). O Grupo de Computacdo Ubiqua (GCU) da UFSCar, criado em 2002, vem
desenvolvendo projetos principalmente voltados para as areas de Educacédo e Saulde e
recentemente coordenou o desenvolvimento do projeto Software de Gestdo Pedagdgica
e Académica para Cursos Baseados em Metodologias Ativas de Aprendizagem (SGPA-
CBMAA). O método agil Scrum foi empregado no desenvolvimento do SGPA-CBMAA,
tendo sido realizadas reunibes periodicas envolvendo desenvolvedores e Product
Owners (POs) para o planejamento e analise das diferentes fases do desenvolvimento
do SGPA-CBMAA. Foi bastante comum a necessidade de refazer cenéarios de
comportamentos desse sistema, devido as ambiguidades presentes em especificacdes
de requisitos, ou devido as interpreta¢des equivocadas de estérias relatadas pelos POs.
A definicdo de conjuntos de teste também foi incObmoda, resultando em conjuntos de
teste incompletos ou que ndo atendiam aos requisitos do sistema. Com base nessa
experiéncia e para lidar com esses problemas, este trabalho prop6e a abordagem
ScrumOntoBDD, que combina Scrum, Ontologia e Behaviour-Driven Development
(BDD), para o desenvolvimento agil de software. Essa abordagem explora os conceitos e
técnicas de SCRUM e BDD, focando nas fases de planejamento e andlise do ciclo de
vida do software, ja que as ferramentas do BDD fornecem pouco apoio a essas fases, e
a maioria dos problemas encontrados no desenvolvimento do SGPA-CBMAA foram nas
mesmas. ScrumOntoBDD emprega ontologias a fim de eliminar as ambiguidades

intrinsecas ao uso de uma linguagem natural como linguagem ubiqua do BDD.

Palavras-chave: Desenvolvimento Agil de Software, Scrum, BDD, Ontologia, Sistema de

Gerenciamento de Aprendizagem, Metodologia Ativa de Aprendizagem, ABP.
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“Learning is the only thing the mind never exhausts, never fears, and never

regrets. ”

- Leonardo di ser Piero da Vinci
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ABSTRACT

Most Brazilian universities employ traditional teaching-learning methodologies based on
lectures classes. The Federal University of Sdo Carlos (UFSCar) is not an exception, but
some of its programmes employ active learning methodologies, such as Problem Based
Learning (PBL). The Ubiquitous Computing Group (UCG) of UFSCar, which was
established in 2002, has been developing projects focused mainly on the Education and
Health areas, and recently coordinated the development of the project Educational and
Academic Management System for Courses Based on Active Learning Methodologies
(EAMS-CBALM). The Scrum agile method was employed in the EAMS-CBALM
development, with periodic meetings involving developers and Product Owners (POs) for
planning and analyzing the different EAMS-CBALM development phases. It was quite
often necessary to redefine some system behaviour scenarios, due to ambiguities
present in requirement specifications, or due to misinterpretations of stories reported by
POs. The definition of test suites was also cumbersome, resulting in test suites that were
incomplete or did not at all comply with the system requirements. Based on this
experience and to deal with these problems, this work proposes the ScrumOntoBDD
approach, which combines Scrum, Ontology and Behaviour-Driven Development (BDD),
for agile software development. This approach explores the concepts and techniques of
SCRUM and BDD, focusing on the planning and analysis phases of software life cycle,
since the BDD tools provide little support to these phases, and most of the problems
found in the EAMS-CBALM development were in those phases. ScrumOntoBDD employs
ontologies in order to eliminate ambiguities intrinsic to the use of a natural language as a

BDD ubiquitous language.

Keywords: Agile Software Development, Scrum, BDD, Ontology, Learning Management System,

Active Learning Methodology, PBL.
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Chapter 1

INTRODUCTION

This chapter presents an introduction to the theme of this MSc’s dissertation, its motivations and
objectives. Section 1.1 addresses the context of this research; Section 1.2 deals with
motivations and objectives; and Section 1.3 describes how the structure of this document is

organized.

1.1 Context

Agile software development refers to iterative software development
approaches, methodologies and methods, where requirements and solutions evolve
through collaboration between customers and developers. Among them, the following
stands out: Scrum (Schwaber, 2017) that prescribes sprint reviews, which are
meetings involving the developer team and the Product Owner (PO) to plan and
evaluate sprints; and Behaviour-Driven Development (BDD) (North, 2006), which
prescribes the definition of usage scenarios (behaviour specifications) upfront as a

way to better understand what the software is supposed to do (its 'behaviour’).

The importance of the Ontology discipline is recognized in several research
areas of Computer Science, and ontologies are being used in the design of

Information Systems (IS) related to a diversity of knowledge fields, such as



Chapter 1: Introduction

Languages, Engineering, Health, and Education. According to Guarino (Guarino,
1998), an ontology can impact an IS in a temporal dimension, concerning whether it
is used at the IS development or run times, and in a structural dimension, concerning
the way it affects the main IS components, i.e., application programs, databases, and

user interfaces.

The Medicine Programme of the Federal University of S&do Carlos (UFSCar),
located in S&o Carlos city at Sdo Paulo (SP) state in Brazil, was established in 2006,
and follows a socio-constructivist educational approach, has a competency-oriented
pedagogical programme, and employs active learning methodologies, such as
Problem Based Learning (PBL) (Rhem, 1998) and Practice Based Learning (Carlisle,
2009).

To provide computational support for courses that employ these
methodologies, the Ubiquitous Computing Group (UCG) of UFSCar developed, in
partnership with the UFSCar Medicine Department (DMed), the Teaching and
Research Institute (TRI) of the Sirio-Libanés Hospital (SLH), and a software house,
the Learning Management System (LMS) called Educational and Academic
Management System for Courses Based on Active Learning Methodologies (EAMS-
CBALM) (Santos, 2016).

1.2 Motivations and Objectives

EAMS-CBALM was developed using Scrum, and during its development, it
was quite often necessary to redefine some system behaviour scenarios and,
consequently, the Product Backlog (PB) items, due to misunderstanding of the
stories reported by the PO. The definition of test suites was also cumbersome,
resulting in test suites that were incomplete or did not at all comply with the system

requirements.

In order to deal with the mentioned problems, this MSc’s project answered two

main research questions:
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RQ; - How to improve the communication between PO and developers?

RQ-. - How to eliminate the ambiguities intrinsic of using natural languages to

report user stories?
Based on these questions, we established two main hypotheses:
H; - Combining BDD with Scrum can improve this communication.
H, - Employing ontologies can eliminate these ambiguities.

To verify the first hypothesis (H;), we developed a case study in the context of
the EAMS-CBALM, by employing a ubiquitous language for the Education domain
together with BDD scenarios and acceptance tests, in order to allow the PO to follow
and properly communicate with the developers throughout the development process.

This work was reported in Souza (Souza, 2017).

To verify the second hypothesis (H,), we developed another case study in the
context of the EAMS-CBLAM, by employing domain ontologies to describe the
UFSCar Medicine Programme, in order to reduce the ambiguities caused by using a
natural language as a ubiquitous language. This work was reported in Souza (Souza,
2018).

The main objective of this MSc’s dissertation is to join these two works by
means of an approach, which combines Scrum, Ontology and BDD, for assuring both
hypotheses. This approach was named ScrumOntoBDD.

1.3 Structure of the Dissertation

After this introduction, this MSc's dissertation is organized as follow:

Chapter 2 deals with the knowledge areas addressed in our research, i.e.,
Agile Software Development, Ontologies, Active Learning Methodologies, and
Learning Management Systems, focusing on the relevant matters of these areas for

our MSc's project.



Chapter 1: Introduction

Chapter 3 presents ScrumOntoBDD, our proposed approach for agile software
development, which combines Scrum, Ontology and BDD. First, an overview of this
approach is provided, and then its main activities are detailed and exemplified with
case studies related to the EAMS-CBLAM development.

Chapter 4 describes an experimental analysis of ScrumOntoBDD, whose main
objective is to evaluate our two hypotheses when employing this approach. After an
introduction to Action Research, the process used for this analysis, the experiment is
described according to the Action Research cycle and phases, and its results are

discussed in regard of our hypotheses.

Chapter 5 discusses some related works to our work, splitting them into two
groups according to the systematic literature reviews carried out during the
development of this MSc’s project: the first employing BDD for improving software
development, and the second employing Ontology also for improving software
development.

Finally, Chapter 6 gives our concluding remarks and the directions for future

works, mainly based on the ScrumOntoBDD analysis performed on Chapter 5.



Chapter 2

THEORETICAL AND TECHNICAL BACKGROUND

For the development of this MSc’s project, it was fundamental to acquire knowledge in the
areas of Agile Software Development, Ontologies, Active Learning Methodologies, and
Learning Management Systems. Section 2.1 addresses the first area, dealing mainly with
Scrum and BDD; Section 2.2 addresses the second area; Section 2.3 addresses the third
area, dealing mainly with UFSCar Medicine Programme; Section 2.4 addresses the fourth
area, dealing mainly with EAMS-CBLAM; and Section 2.5 has the final considerations.

2.1 Agile Software Development

Nowadays, it is difficult to predict how a software-based system should evolve
as market conditions and customer needs change rapidly, and new technologies are
constantly emerging. In order to help software developers to deal with these
problems, agile methods have been proposed. The main ideas behind these
methods can be found in the Manifesto for Agile Software Development (Beck, 2001):
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“We are uncovering better ways of developing software by doing it and helping others
do it. Through this work we have come to value:

Individuals and interactions over processes and tools

Working software over comprehensive documentation

Customer collaboration over contract negotiation

Responding to change over following a plan

That is, while there is value in the items on the right, we value the items on the left

more.”

By using agile methods, the software is not developed as a single unit, but as
a series of increments, each increment including some new system features. New
releases of the system, corresponding to the produced increments, should be
periodically available to the customers, and this period may vary from one week to

one month depending on the system size and complexity.

Agile methods are usually employed to develop systems where their
requirements can quickly change during the development process. Therefore, it is
crucial to involve customers in this process so they can propose changes and new

requirements for the next system increments.

The well-known agile methods include Extreme Programming (Beck, 2012),
Crystal (Cockburn, 2004), Adaptive Software Development (Highsmith, 2000), DSDM
(Stapleton, 2003), Feature Driven Development (Palmer, 2002), and Scrum
(Schwaber, 2017).

2.1.1 Scrum

Scrum is an agile software development method that emphasizes the
interactions between users and developers, mainly when the requirements are
established and selected as user stories, with the objective to obtain a fast delivery
and a satisfactory quality of the product. Most of the clarifications and details
regarding the product under development are obtained during these interactions,
allowing product adaptations to be done quickly, thus avoiding bottlenecks and

delays and reducing the likelihood of unsatisfactory results.
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In Scrum, the units of work are divided in sprints, which can last between a
week and a month, period in which the developers creates an increment of the
product to be delivered to the customer. According to Rubin (Rubin, 2012) and as
illustrated in Figure 1, Scrum is a framework for organizing and managing team work,

and Scrum practices involve specific roles, events, and artefacts.
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Figure 1: Scrum roles, events, and artefacts adapted from Rubin (Rubin, 2012)

The development of a product by employing Scrum may involve one or more

Development Teams (DT), each one composed at least of three Scrum roles:

(@) Product Owner (PO), who can be designated by the costumer, is
responsible for what will be developed and in what order, and for tracking product

development;

(b) Scrum Master (SM) is responsible for promoting and supporting Scrum by

helping the team understand its theory, practices, rules, and values; and

(c) Scrum Team (ST) is composed by professionals responsible for delivering

at each sprint a usable increment of the product requested by the customer.

According to Schwaber (Schwaber, 2017), “Scrum’s roles, events, artefacts,
and rules are immutable and although implementing only parts of Scrum is possible,
the result is not Scrum. Scrum exists only in its entirety and functions well as a

7



Chapter 2: Theoretical and Technical Background

container for other technigues, methodologies, and practices.” During the Scrum

development cycle the following main artefacts are produced:

(a) Product Backlog (PB) is a prioritized list of requirements stated as user
stories, broken down (grooming) into a set of features, that reflects the PO vision of

the product to be created,;

(b) Sprint Backlog (SB) is a list containing a subset of PB items, followed by
the tasks to be performed for each item, which the ST believes and commits to

complete on that sprint; and

(c) Product Increment (P1) is a potentially shippable increment of the product,
representing part of the PO's product vision, which is produced by ST at the end of

sprint execution, and can be released to the customer.
To produce these artefacts, the following main events take place:

(a) Sprint Planning is a meeting involving SM and ST for planning the work to
be performed in that sprint, which can last a maximum of eight hours for a one-month

sprint or less for shorter sprints;

(b) Sprint Execution, where the ST guided by the SM performs the needed

tasks to get the selected features done, and to produce a potentially shippable PI;

(c) Daily Scrum is a ST 15-minute meeting held every day of the sprint for
planning the work within the next 24 hours, which allows for optimizing team
collaboration and performance as the work produced since the last daily scrum is

scrutinized, and sprint's next work is predicted,;

(d) Sprint Review is a DT meeting held at the end of the sprint, which can last
a maximum of four hours for a one-month sprint or less for shorter sprints, for

inspecting the PI produced on that sprint, and for adapting the PB if needed; and

(e) Sprint Retrospective is a meeting held after the Sprint Review and prior to
the next Sprint Planning, which can last a maximum of three hours for a one-month
sprint or less for shorter sprints, where the DT inspect itself and create an

improvement plan to be applied during the next sprint.
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Recently, Dingsoyr (Dingsoyr, 2016) conducted a survey to visualize the
trends of some development practices in the last ten years. To do that, they
investigated the interest from developers and researches about the following topics
from 2006 until 2016: Scrum, Extreme Programming, DevOp' and Continuous

Integration®.

Google Trends Search

K ==Scrum

\ =@l Extreme programming
\ Devops
\ === Continous integration

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Scopus database publications

=d=Scrum
=8l Extreme programming
Devops

== Continous integration

- e - - e . o o e e e e - -

Figure 2: A the top chart, Google Trends research. At the botton chart, Scopus publications
database (from(Dingsoyr, 2016))

! DevOps can be understood as an interdisciplinary community of practices dedicated to the study of
the construction and evolulation of resilient systems of rapid change in scale. Source:

<http://theagileadmin.com/what-is-devops/>
2

Continuous integration is a software development practice in which software is continuously
integrated during development. Continuous integration requires at least daily integration and

automatizaded compile and tests verification (Dingsoyr, 2016)


http://theagileadmin.com/what-is-devops/
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In the top chart of Figure 2, the interest in the past 10 years between
developers based on Google Trends, and in the botton chart, the interest at the same
period among researchers based on the Scopus publications database. Scrum
stands out and its interest and use has been increasing over time. Probably, the
decline in 2015 among researchers is related to the late indexing of articles in the
database (Dingsoyr, 2016).

2.1.2 Behaviour-Driven Development (BDD)

Test Driven Development (TDD) is a software evolutionary development
methodology, based on short development cycles, in which automated tests are
described previously to the production of code (Beck, 2002). Acceptance Test Driven
Development (ATDD) is a TDD variation, where software development is driven by
acceptance tests, which are used to represent stakeholder’s requirements (Koskela,
2008).

Behaviour-Driven Development (BDD) is an agile software development
methodology, originally proposed by North (North, 2006) and considered as an
evolution of TDD and ATDD, whose fundamental principle is: "stakeholders and
developers should refer to the same system in the same way". For achieving this
goal, a ubiquitous language is required that is understandable by all those involved in
system development and enables executable granular specifications of the system's

behaviour and testing (Diepenbeck, 2014).

Six main characteristics of BDD were identified in Solis (Solis, 2011):
ubiquitous language; iterative decomposition process; user story and scenario
templates; automated acceptance testing with mapping rules; readable behaviour-
oriented specification code; and behaviour-driven at different phases. Using these
characteristics, Solis also analyses seven of the main BDD tools: NBehave
(NBehave, 2011) and JBehave (JBehave, 2015); MSpec (MSpec, 2008) and RSpec
(RSpec, 2016); StoryQ (StoryQ, 2010); Cucumber (Cucumber, 2014); and SpecFlow
(SpecFlow, 2016). We reanalyzed all seven BDD toolkits to verify the BDD
characteristics. We reanalyzed all seven BDD toolkits to verify the BDD

10
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characteristics. This new analysis is summarized in. Tables 1 and 2 that shown BDD
characteristics and languages supported by these tools.

Supported BDD characteristics | XBehave | xSpec StoryQ |Cucumber|SpecFlow
Family | Family
Ubiquitous language definition | X | X | X | X X X X
Iterative decomposition process | X | X | X | X X X X
o . User story
Editing plain template VIV X[ X]| X V \
text based on -
Scenariotemplate] ¥ | ¥ | X | X | X \ \
Autometed acceptance testing J Uy x| x X J J
with mapping rules
R le behavi i
eadable be a\_/lour oriented NIV VIR Y J X J
specification code
Behaviour Planning X | X | X | X X X X
driven at Analysis VAN XX | X V \
different phases| |mplementation | v | v | ¥V | ¥ [ X X

Table 1: Supported BDD characteristics by the analyzed BDD tools

xBehave Family [xSpec Family

StoryQ| Cucumber |SpecFlow
JBehave [NBehave|RSpec|MSpec

Supported
) Ruby, Java,
programming| Java C# Ruby | C# C# C#
Groovy, CH#, etc
languages

Table 2: Supported programming languages by the analyzed BDD tools

BDD is an evolving methodology that does not have a clear definition and
unanimous understanding, and the existing support tools focus mainly on the
implementation phase, providing limited support to the requirements gathering,
analysis, and design phases of software life cycle. Starting from Solis (Solis 2011),
we did a systematic review of BDD-related work, and an analysis of the current BDD
toolkits. Figure 3 shows the BDD process depicted using the Structured Analysis and

Design Technique (SADT) diagrammatic notation (Ross, 1977).

11
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BDD scenario
structure

Application BDD story
Domain structure i
_ + + User history
User story in Ubiguitous and scenarios
natural language| Defining Ubiquitous | Dictionary Creating BDD templates
—_— . ————
Language Terminology Templates
Domain Developer Domain Developer
Expert % Expert %
Mapping
rules
Implemented Product
5| Obtaining Acceptance | behaviowr - 1o mentation  (neement y,

Tests

Developer T Unit testing Developer T

framework % Persistence

BDD toolkit framework BDD toolkit
Programming Programming
language language

Figure 3: The BDD process in SADT based on the systematic review and analysis of
BDD tookits

2.1.2.1 Ubiquitous Language

A ubiquitous language is essential in BDD. It must have a structure derived
from a business domain model, offer a terminology that is understandable to both
customers and developers, and be used in all system development phases (Evans,
2003). Therefore, a ubiquitous language must be created for the communication

between the stakeholders and developers.

Most of the ubiquitous language terminology should be defined in the analysis
phase, but new terms can be added at any time and at any phase. In the design and
implementation phases, this terminology is used to name classes and methods,
making the code clearer and better readable. BDD itself has a simple pre-defined
ubiquitous language for the analysis phase, which is domain-independent. This

language is used to formulate the user stories and scenarios.

12
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2.1.2.2 BDD Templates

The BDD analysis phase starts by identifying the most expected system
behaviours, which are derived from the business outcomes to be produced by the
system. Based on these business outcomes, feature sets are defined, where each
feature set can contain subsets, and indicates what should be accomplished to

achieve a specific business outcome.

This initial analysis may be sufficient for a first implementation, even if
important system behaviours are yet undisclosed. However, as new behaviours are
revealed, the whole process illustrated in Figure 2 can be performed again, thus
characterizing the "iterative decomposition process" described in Solis (Solis, 2011).

Features and their acceptance criteria are expressed through user stories, and
describe the interactions between a user and the system. A user story should
elucidate the user’s role in this story, the feature desired by the user, and the benefit
gained by the user if the system provides the desired feature. Due to different
contexts, a user story may have different versions that will lead to different story
instances, called scenarios, which in turn should describe specific contexts and

outcomes of this user story.

A scenario describes how the system that implements a given feature should
behave when it is in a main context with possible additional contexts that could be
represented by additional conditions. When an event happens, e.g., a system entry,
the scenario’s result can be one or more actions that change the state of the system

or produce some system output.

BDD user stories and scenarios follow the predefined templates described in

North (North, 2007) by employing a simple ubiquitous language. According to these
templates, a User Story is described with a Title, a Narrative and a set of Scenarios
representing the Acceptance Criteria. The Title provides a general description of the
story, making reference to a feature that this story represents. The Narrative is
divided in three clauses: (i) In order to describe an activity to be performed by a
user; (i) As a correspond to the role played by the user on that story; and (iii) | want
show the benefit obtained by the user once the activity is performed. The Acceptance
Criteria are defined through a set of Scenarios, each one with a Title and three main
13
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clauses: (i) Given to provide main context that could be represented by a system
state; (i) When to describe a specific event that will trigger the Scenario; and (iii)
Then to present the main outcome that could be an action for changing the system.
Each one of these clauses can include an And statement to provide multiple
contexts, events and/or outcomes. Each statement in this representation is called

step. These templates are illustrated in Figure 4.

Title (one line describing the story)

Narrative:
As a [role]
| want [feature]
So that [benefit]

Acceptance Criteria: (presented as Scenarios)

Scenario 1: Title
Given [context]
And [some more context]...
When [event]
Then [outcome]
And [another outcome]...

Scenario 2: . ..

Figure 4: BDD templates for user story and scenarios (from (North, 2017))

2.1.2.3 Acceptance Tests

A BDD acceptance test is an executable specification of the system behaviour,
which verifies the interactions or behaviours of objects rather than their states. The
produced scenarios are translated into tests that guide the implementation. A
scenario is composed of several steps, where each step is an abstraction that
represents the three elements of a scenario: context, event and action. The meaning
of these elements is: in a particular case of a user history or context C, when the

event X happens, the system response should be Z. Each step is mapped to one test

14
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method, and the scenario passes only if all its steps pass. Each step follows the

TDD’s process: red, green, and refactoring to make it pass.

Since in BDD all scenarios must be executed automatically, the acceptance
criteria. must also be imported and analysed automatically. The classes that
implement the scenarios read their specifications, which are written in the ubiquitous
language, and execute them. Therefore, the mapping between scenarios and testing

code needs to be explicitly defined.

2.1.2.4 Implementation

In BDD the code must be readable, contain the specification, describe the
behaviour of the objects and be part of the system documentation. The classes and
methods names must be sentences, and the names of the methods must indicate
their functionality. Mapping rules assist in the production of readable behaviour-
oriented code and ensures that classes and methods names are the same as user
story titles and scenarios, respectively. In addition, these names make use of the

ubiquitous domain-specific language defined in the project.

2.1.3 Combining Scrum and BDD

According to Chauhan (Chauhan, 2016) and as illustrated in Figure 5, BDD
can be employed in the following Scrum artefacts and rituals:

(a) Product Backlog and Sprint Backlog, BDD provides a common ground and
language for transforming requirement into functional behaviour, and for changing

functional behaviour into technical specification to be implemented,;

(b) Daily Scrum meetings, BDD provides a common platform for
understanding the development of each activity, and for avoiding any confusion and

knowledge gap among the developers for producing the final implementation; and

(c) Sprint Planning meetings, BDD provides valid documents for discussing
the final product behaviour in user acceptance, since BDD is in place from sprint

planning and all stakeholders were involved when defining requirement.

15
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Figure 5: Points for connecting BDD to Scrum (from (Chauhan, 2016))

Therefore, the combination of Scrum with BDD allows for a better visibility of
what was required, why was needed and who has requested. As stated in Chauhan
(Chauhan, 2016), this combination brings the following benefits: avoids
misinterpretation of user stories; transform requirement into functional behaviour of
the software; provide a common platform and vocabulary to understand requirement
in better way; development team is aware of User Acceptance behaviour in advance
for all user stories; as requirements (user stories) are inter-dependent, therefore
helps in avoiding any confusion among development team; and spring meetings and

daily scrum meetings are more effective.

2.2 Ontologies

The term ontology was introduced by philosophers in the seventeenth century
as the philosophical study of nature and relationships of being. He appeared at a
computer-related conference for the first time in 1967 (Mealy, 1967), and has since
been employed in the fields Computer Science and Information Science.

On these fields, according to Gruber (Gruber, 1995), an ontology is “an explicit

specification of a conceptualization”, where conceptualization is composed by “the
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objects, concepts, and other entities that are presumed to exist in some area of
interest and the relationships that hold among them”.

Futhermore, according to Gruber (Gruber, 2008), “an ontology specifies the
concepts, relationships, and other distinctions that are relevant for modelling a
domain, and such specification takes the form of the definitions of representational
vocabulary (classes, relations, and so forth), which provide meanings for the

vocabulary and formal constraints on its coherent use”.

In Computer Science, ontologies have been used mainly in the following areas
(Smith, 2001): Database and Information Systems; Artificial Intelligence; and
Software Engineering. In the Artificial Intelligence context, ontology defines a set of
representational terms, associating the names of entities in the universe of discourse
(e.g., classes, relations, functions) with natural language texts that describe the
meanings of these names, and with formal axioms that constrain the interpretation

and the use of these terms.

2.2.1 Ontology Classification

There are several ontology classifications in the literature. As stated in
Guarino (Guarino, 1998) and illustrated in Figure 6, ontology can be classified

according to its generality and dependence levels into:

Top-Level Ontology

N

Domain Ontology Task Ontology

~,

Application Ontology

Figure 6: Ontology classification (from (Guarino, 1998))
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(a) Top-level ontology, also called upper or foundation ontology, describes
very general concepts (e.g., Object, Property) that are independent of a particular

domain;

(b) Domain ontology describes the vocabulary related to a generic domain

(e.g., Medicine, Course) by specializing terms introduced in the top-level ontology;

(c) Task ontology describes the vocabulary related to a generic task (e.g.,
Diagnosing, Lecturing), by also specializing terms introduced in the top-level

ontology; and

(d) Application ontology describes concepts depending on a particular domain
and task (e.g., the roles played by domain entities while performing the activity of

given a lecture), which are specializations of the related ontologies.

A top-level ontology aims at supporting semantic interoperability among
domain ontologies, by providing a common basis for formulating definitions. The
reuse and maintenance of systems supported by domain ontologies usually requires
a merge of these ontologies, and if they are derived from the same high-level

ontology, this merging can be performed automatically.

Unfortunately, most of the available domain ontologies are not derived from
the same top-level ontology. Moreover, different domain perceptions, different usage
intentions, and different languages, give rise to specific application ontologies in the
same domain that are often incompatible. In order to deal with these problems,

application ontologies can be constructed from a domain reference ontology.

In this regard, the Higher Education Reference Ontology (HERO) is proposed
in Zemmouchi-Ghomari (Zemmouchi-Ghomari, 2013) for providing a consensual
knowledge of the university domain, and to be shared and reused among several
stakeholders. HERO describes several aspects of the university domain, such as
organizational structure, staff, and income, which can be used to derive more
elaborate domain ontologies for higher education. Figure 7 illustrates the key

concepts of the HERO ontology.
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Figure 7: Key concepts of HERO ontology adapted from (Zemmouchi-Ghomari, 2013))

2.2.2 Ontology Languages

In the last two decades, several languages have been developed for ontology
formal description, allowing the knowledge representation related to specific
domains, and often including reasoning rules for processing this knowledge.
According to Berners-Lee (Berners-Lee, 2009), “a knowledge representation system
must have the following properties: a reasonably compact syntax; a well defined
semantics so that one can say precisely what is being represented; sufficient
expressive power to represent human knowledge; an efficient, powerful, and
understandable reasoning mechanism; and must be usable to build large knowledge

bases.”

Since a major focus has being given to ontology languages for Web, and since
the Web is decentralized, such languages should enable the definition of several
vocabularies and their evolution. As stated in Gutierrez-Pulido (Gutierrez-Pulido,
2006), “a Semantic Web language must describe meaning in a machine-readable
way. Therefore, an ontology language needs not only to include the ability to specify
vocabulary, but also the means to formally define it in such a way that it will work for

automated reasoning.”
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Ontology languages can be classified into two major categories, traditional and
Web-based (Su, 2002). In the first category, there are languages based on: First-
Order Predicate Logic, such as Knowledge Interchange Format (KIF) (Genesereth,
2004) and CycL (Cycorp, 2014); Frame, such as Frame Logic (F-logic) (Kifer, 1995)
and Operational Conceptual Modelling Language (OCML) (Motta, 1998); and
Description Logic (DL), such as Loom (MacGregor, 1991). In the second category
there are Web standards and Web-based ontology languages compatible with Web

standards.

Examples of Web standards are: EXtensible Markup Language (XML) (Bray,
2008) was developed by the World Wide Web Consortium (W3C) for encoding
documents and data on the Web that are readable by human and machine; and
Resource Description Framework (RDF) (Gandon, 2014) was also developed by
W3C for describing Web resources and allowing the semantics specification of data
based on XML in a homogeneous and interoperable way.

Examples of Web-based ontology languages are: Simple HTML Ontology
Extensions (SHOE) (Luke, 2000) is a HTML extension for incorporating semantic
knowledge in Web pages by annotating them, and for providing categories, relations,
inference rules, and rules to specify ontologies; DARPA Agent Markup Language +
Ontology Interchange Language (DAML+OIL) (Connolly, 2001) is a semantic markup
language proposed as a W3C standard for ontological and metadata representation,
which includes aspects from OIL (Fensel, 2000) and is built on RDF Schema (RDFS)
(Brickley, 2014); and Web Ontology Language (OWL) (W3C, 2012) is the W3C
standard ontology language for the Semantic Web.

OWL was created in 2001 by a W3C Working Group (WG) as an RDS
extension compatible with previous ontology languages (e.g., SHOE, DAML+OIL),
but more powerful from them for expressing semantics. It includes conjunction,
disjunction, existentially, and universally quantified variables for doing inferences and

deriving knowledge.

There are two versions of OWL: OWL1 that was developed by the W3C Web
Ontology WG (W3C Web Ontology WG, 2004), and OW?2 that was developed by the
W3C OWL WG (W3C OWL WG, 2012). OW1 includes the classes OWL Full, OWL
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DL and OWL Lite. OWL2 is the latest OWL version, keeps OWL Full and OWL DL,
adds richer datatypes, qualified cardinality restrictions, reflexive, asymmetric and
disjoint properties, and defines different profiles: OWL 2DL, OWL 2EL, OWL2 QL,
and OWL 2RL.

We employed OWL in this MSc’s project for specifying our ontologies since
this language is Web-based, is a standard for the Semantic Web, is compatible with
several other ontology languages, and is used by a large community in many
contexts. Figure 8 depicts an excerpt of HERO ontology in OWL showing some key

concepts of this ontology.
<! http://www.UniversityReferenceOntology.org/HERO#Role > |
<owl:Class rdf:about="http://www.UniversityReferenceOntology.org/HERO#Role">
<rdfs:subClassOf rdf:resource="&owl;HigherEducationOrganization"/>
</owl:Class>
<!-= http://www.UniversityReferenceOntology.org/ HERO#Location --=
<owl:Class rdf:about="http://www.UniversityReferenceOntology.org/HERO#Location">
<rdfs:subClassOf rdf:resource="&owl;HigherEducationOrganization"/>
</owl:Class>
<!-- http://’www.UniversityReferenceOntology.org/HER O#ResearchWork --=
<owl:Class rdf:about="http://www.UniversityReferenceOntology.org/HERO#RescarchWork">
<rdfs:subClassOf rdf:resource="&owl;HigherEducationOrganization"/>
<rdfs:isDefinedBy xml:lang="en">Faculty research work comprises a variety of related
activities, such as plan and perform studies and experiments, [...]</rdfs:isDefinedBy=>
</owl:Class>

Figure 8: Excerpt of HERO ontology in OWL

2.2.3 Ontology Tools

When starting out an ontology development, either from scratch or by reusing
existing ontologies, it is very important to look for appropriated tools. Although there
are many free and commercial ontology tools that offer different functionalities, most
of them do not allow the ontology developers to interchange their ontologies from one
tool to another.

Ontology tools can be employed in the creation, implementation, and
maintenance phases of the ontology life cycle, helping to acquire, organize, and
visualize domain knowledge before and during the ontology development. In
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particular, ontology editors allow users to manipulate, inspect, browse, and code
ontologies, and special attention has being given in recent years to the Semantic

Web editors responsible for creating and manipulating ontologies (Alatrish, 2013).

Several ontology editors related to the Semantic Web can be found on the
Internet, and some of them are used by a large number of people. Among the most
requested of these editors stand out: Apollo (KMI, 2004), Semantic Web Ontology
Overview and Perusal (SWOOP) (MIND SWAP, 2004), TopBraid Composer
(TopQuadrant, 2011), and Protégé (Musen, 2015). Apollo, SWOOP and Protégé are

open source, and TopBraid Composer (FE) is under software license.

Apollo was developed by the Knowledge Media Institute (KMI) of The Open
University, and allows users to model ontology with basic primitives, such as classes,
instances, functions, and relations. Its internal model is a frame based on the Open
Knowledge Base Connectivity (OKBC) protocol, and its knowledge base is a
hierarchical organization of ontologies. Each ontology can inherit other ontologies
and use their classes, and every ontology inherits at least a default ontology that
contains all primitive classes (e.g., Boolean, integer, float, string, list). Each class can
create several instances that inherit all slots from that class, and each slot consists of
a set of facets. According to KMI (KMI, 2004), Apollo has the following main features:
full consistency check during editing; open design based on views; special dialog for
quick creation of anonymous instances; I/O plug-in architecture - export plug-ins to
CLOS and OCML; and Java based user-interface.

SWOOP was developed by the Maryland Information and Network Laboratory
(MIND) in the Semantic Web and Agents Project (SWAP) at the University of
Maryland, and allows users to create, edit, and debug OWL ontologies, offering them
an interface with hyperlinked capabilities and several OWL presentation views. It has
reasoning support, and provides a multiple ontology environment, by which entities
and relationships across various ontologies can be compared, edited and merged.
According to MIND SWAP (MIND SWAP, 2004), SWOOP has the following main
features: it is simple to load ontologies from the Web and to navigate within and
between them; multiple ontologies may be loaded at the same time; ontologies,

classes, properties, and individuals are rendered in a high level, accessible manner;
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one can "view the source" of ontologies and their entities in a number of common
syntaxes (e.g., RDF/XML, OWL Abstract Syntax, Turtle); OWL reasoners can be
integrated for subsumption, consistency checking, etc., and default reasoners include
a RDFS-like simple reasoner and Pellet, a Description Logic Tableaux Reasoner;
ontology change management with extensive rollback and undo mechanisms; Share
Annotations on Ontologies using the Annotea Protocol, and also attach and distribute
Ontology Change sets with Annotations; search across multiple ontologies and ‘find
all references' of an OWL named entity; compare entities using a Resource Holder;

Export Ontologies directly to a remote WebDav store.

TopBraid Composer was developed by the TopQuadrant Incorporation, and
allows users to create and manage domain models and ontologies in RDF, RDFS,
and OWL, offering them visual editing, and interoperability with Unified Modeling
Language (UML) (OMG, 2017), XML Schema and databases. It is based on the
Eclipse platform and Jena API, and integrates rule-based reasoning engines, offering
a form-based user interface with the ability to view and edit ontologies in several
serialization formats. Testing, consistency checking and debugging is supported by
built-in OWL Inference engine, SPARQL query engine and Rules engine. It makes
easier for an enterprise to move to Semantic Web standards by importing legacy
models including XML Schemas, UML, RDB Schemas and spreadsheets. Open APIs
are available, it can run with the database back-end for improve scalability. According
to TopQuadrant (TopQuadrant, 2011), TobBraid Composer comes in three editions:
Free Edition (FE) is an introductory version with only a core set of features; Standard
Edition (SEd) includes all features of FE plus other features such as graphical
viewers, import facilities, and advanced refactoring support; Maestro Edition (ME)
includes all features of SE plus other features such as support for TopBraid Live,
EVN and Ensemble as well as SPARQLMotion.

Protégé was developed by the Stanford Center for Biomedical Informatics
Research at the Stanford University School of Medicine, and allows users to create,
visualize, manipulate, and save ontologies in several formats, such as RDF, RDFS,
and OWL. It can be customized to provide domain-friendly support for creating
knowledge models and entering data, and it can be extended by a plug-in
architecture and Java-based API for building knowledge-base tools and applications.

Protégé allows the definition of classes, class hierarchy’s variables, variable-value
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restrictions, relationships between classes, and properties of these relationships. It
comes with visualization packages, such as OntoViz and Jambalaya, for visualizing
ontologies with the help of diagrams, and supports collaborative ontology editing as
well as annotation of ontology components and ontology changes. It includes an
interface for the Semantic Web Rule Language (SWRL) for mathematical and
temporal reasoning, and adds Prolog-type reasoning rules. According to Musen
(Musen, 2015), Protégé currently exists in a variety of frameworks, and is offered in

Web-based and Desktop-based systems.

We employed Protégé in this MSc’s project for supporting the development of
our ontologies because it is a widespread platform recognized for its scalability and
extensibility, which provides a tool set for building domain models and knowledge-
based applications with ontologies. Furthermore, it is a free and open-source platform
that has been continuously improved by Stanford University. According to Harith
(Harith, 2005), Protégé is a Kkiller application since it is a highly transformative

technology that creates new markets and behaviour patterns.

Figure 9 illustrates a Protégé 5.2.0 screenshot of the HERO ontology, showing
on the left-hand side the asserted class hierarchy, and on the right-hand a graphical
tool for visualising and exploring the class hierarchy. called OWLViz. The asserted
class hierarchy shows the subclass hierarchy that can be obtained from subClassOf
assertions in the ontology. Children nodes in the tree are subsumed by their parent
nodes. Any classes that do not have an asserted superclass will show up directly

under owl:Thing (the root).
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Figure 9: Protégé 5.2.0 screenshot of the HERO ontology

2.3 Active Learning Methodologies

The human being education extends throughout his life, and depending on the
environment in which it happens it can be classified as: formal, when happens inside
the classroom; non-formal, when happens outside the formal education system,
including mentoring, continuing education, and professional training; and informal,
when happens outside of any formal environment, such as in family, inside a
community, and in daily work. Consequently, different teaching-learning processes
may be involved in education, and they can occur anytime and anywhere (Chen,
2008).
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With respect to the formal education in Brazilian universities, most of them
employ traditional teaching-learning methodologies based on lectures classes.
UFSCar is not an exception, but some of its programmes employ active learning
methodologies. In particular, the UFSCar Medicine Programme, which was
established in 2006, follows a socio-constructivist educational approach, has a
competency-oriented pedagogical programme, and employs active learning
methodologies, such as Problem Based Learning (PBL) (Rhem, 1998), and Practice
Based Learning (Carlisle, 2009).

2.3.1 UFSCar Medicine Programme

Differently from traditional lecture courses, the UFSCar Medicine Programme
curriculum is based on educational activities organized in three educational units as
illustrated in Figure 10: Education Unit of Simulation of Professional Practice
(EUSPP), Education Unit of Professional Practice (EUPP), and Education Unit of
Elective Activities (EUEA). At the beginning of the programme the students have
more EUSPP activities than EUPP and this is reversed throughout the programme
(UFSCar, 2007).

Educational Units

Professional Practice |

ey
|- -
@ |7 Simulation of Professional Practice |
= s Professional Practice Il .
Qe = : : - : Elective
Simulation of Professional Practice ||
e Professional Practice |11 )
= &= . : - - Elactive
® Simulation of Professional Practice |1l
Sm Professional Practice IV ,
Qo= : : : . Elective
Simulation of Professional Practice IV
= |8 > Professional Practice V Elective
28
S = .
O 2= Professional Practice VI Elective

Figure 10: UFSCar Medicine Programme curriculum

The educational activities of the UFSCar Medicine Programme have learning

triggers, which are problems simulating or portraying the daily activities to be
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exercised by the graduates of this programme. These triggers activate the
movements of the constructivist spiral illustrated in Figure 11, encouraging students
to reflect, and stimulating them to develop their capacities. From each learning
trigger, the students traverse all these movements, starting by identifying the
problem, then formulating explanations, preparing learning questions, looking for new
information, building new meanings, and finally evaluating the process.

Evaluating
the process

Identifying
the problem

Formulating

: Building
explanations

new meanings

Preparing
questions

Looking for
new informations

Figure 11: Movements of the constructivist spiral

The Reflective Portfolio (RP) is a tool for recording and monitoring student
activities, widely used in courses that employ active learning methodologies, since it
is a flexible and evidence-based instrument that motivates the students to a
continuous reflection, and a collaborative analysis of learning (Zubizarreta, 2009). In
the UFSCar Medicine Programme, this portfolio is used in all student activities, both
in the internal and external to the university campus, and at the beginning of this

programme the media of this tool was 100% paper.

2.4 Learning Management Systems

The growing use of Information and Communication Technologies (ICT) in
Education, combined with the dissemination of network technologies and the
Internet, has made E-learning practices significantly evolve. According to Guri-

Rosenblit (Guri-Rosenblit, 2005), “E-learning is the use of electronic media for a
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variety of learning purposes that range from add-on functions in conventional

classrooms to full substitution for the face-to-face meetings by online encounters”.

In order to support E-learning, the institutions usually employ a Learning
Management System (LMS), which is a software application to assist, for example, in
the administration, documentation, delivering of courses, applying tests, and tracking
students’ progress. In particular, LMS improves real-time interaction processes,

allowing a student to have immediate contact with the teacher and other students.

There are many commercial and open source LMSs available, and most of
them are Web-based for facilitating the users’ access. In (E-learning, 2018) there are
short descriptions of 302 LMSs, and two lists of the top 20 of these LMSs, one based
on the best user experience, and the other based on the best customer experience.
Moodle (Moodle, 2018) belongs two both lists and is employed by UFSCar to support
the majority of its academic programmes. However, it is not used by the programmes
based on active learning methodologies, such as Medicine and Nursing programmes,

since this LMS is too generic for supporting the specificities of these programmes.

The UCG/UFSCar, which was established in 2002, has been developing
projects focused mainly on the Education and Health areas. In the Health Education
domain it developed, in partnership with DMed/UFSCar, the Electronic Reflective
Portfolio (ERP) project (Forte, 2013). Recently, the UCG/UFSCar developed, in
partnership with the DMed/UFSCar, the Teaching and Research Institute (TRI) of the
Sirio-Libanés Hospital (SLH), and a software house, the LMS named Educational
and Academic Management System for Courses Based on Active Learning
Methodologies (EAMS-CBALM) (Santos, 2016).

2.4.1 Educational and Academic Management System for Courses Based
on Active Learning Methodologies (EAMS-CBALM)

Scrum (Schwaber, 2017) was employed in the development of the EAMS-
CBALM. Throughout the one-year development of this LMS project, weekly meetings
were held at the software house in S&o Carlos-SP for the planning and analysis of its
different phases, involving the UCG/UFSCar coordinator, the developer team
coordinator of the software house, two POs designated by TRI/SLH, and a PhD’s

28



Chapter 2: Theoretical and Technical Background

student. There were also monthly meetings at TRI/SLH in Sdo Paulo-SP to present
the PIs resulting from the sprints, involving the participants of the software house
meetings and TRI/SLH members directly or indirectly related to the project. In
addition, the PhD’s student participated on courses offered by the DMed/UFSCar and
the TRI/SLH to observe the teaching-learning process of these courses.

During the software house meetings the POs reported stories, informally in
Portuguese, describing what the activities of the EAMS-CBALM users would be.
Then, from these stories system requirements were captured and specified also
informally in Portuguese. Using these requirement specifications, the software house
developer team defined system behaviour scenarios and implemented the screen
prototypes for these scenarios, which were presented and discussed at the next

meeting.

These meetings totalled 109 hours, which mainly allowed the understanding of
CBALM teaching-learning process, defining the functional and non-functional system

requirements, and defining the system architecture.

2.4.1.1 EAMS-CBALM Functional Architecture

The EAMS-CBALM has two main functional modules: academic and
pedagogical. The academic module, illustrated in Figure 12, allows for registering the
programme structure, the CBALM community, and the curriculum. The programme
structure is used for the courses creation, where each course can be offered several
times, and each course offer can have several classes. The CBALM community
consists of students and teachers, and the latter can play the following roles:
facilitator in curricular activities, supervisor, preceptor, consultant, appraiser, author
of simulated practices and of educational units, and manager of educational units,
working groups or educational resources. Registered students can be enrolled in
courses, and then allocated in groups. The curriculum is used to create a curriculum
structure with at least two and at most five hierarchical levels. For example, the
UFSCar Medicine Programme, whose curriculum is illustrated in Figure 9, has five

levels: cycles, years, educational units, curricular activities and educational actions.
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Figure 12: EAMS-CBALM academic module

The pedagogical module, illustrated in Figure 13, reflects the curricular
structure over each class of each course previously recorded in the academic
module. The educational actions are programmed in the pedagogical module giving
rise to the educational environment on which students and teachers will perform and
record their activities. The planning of an educational action starts with the meetings
preparation, each meeting corresponding to a movement of the constructivist spiral,

and ends with the evaluations preparation.
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Figure 13: EAMS-CBALM pedagogical module

The EAMS-CBLAM allows for the discussion through forums, the sending of
text documents, images, videos, and audios, the creation of individual or

collaborative documents, the storage and presentation of document versions, and the
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knowledge sharing produced by other students and teachers. All these resources
contribute for the student capabilities development leading to the knowledge

production.

Another EAMS-CBALM feature regards the data visualization, since all
educational content produced during the teaching-learning process is provided by
means of a curricular trajectory. This content includes from the teaching contribution

until the individual and collaborative knowledge produced by the students.

The curricular trajectory can be viewed in a timeline or associated with an
educational unit, allowing students and teachers to visualize all developed practices
in the most adequately way at every moment. In addition, the produced knowledge is
indexed by keywords, facilitating the search of any content created throughout the

teaching-learning process.

2.4.1.2 EAMS-CBALM Implementation

In order to obtain scalability, interoperability, and maintainability the EAMS-
CBALM was built decoupling the front-end from the back-end according to a Model-
View—Controller (MVC) like pattern. This architectural pattern is illustrated in Figure
14: the Presentation layer is the front-end and corresponds to View; the Controller
and Rest Services layer corresponds to Controller; and Model was split into a
Business layer and an Integration and Persistence layer, to get more flexibility and to

facilitate even more the maintenance of this system, and they compose the back-end.

Presentation Layer

Controller and Rest Services Layer

Business Layer

Figure 14: Architectural pattern of EAMS-CBALM implementation
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The communication between Presentation and Business layers is done by
controllers that are accessible through HTTP calls using REST services, allowing in
this way the front-end to exchange documents in the JSON format with the back-end.
The Presentation layer pages are not rendering on the back-end, the requests in the
front-end take place through JavaScript calls encapsulated in the AngularJS
framework, and this pages are rendered with their data through this framework. The
Business layer is implemented through Grails Web framework services that
encapsulate the processing logic, and access the Integration and Persistence layer,
which is composed of domain classes. The EAMS-CBALM employs the PostgreSQL

relational database.

By decoupling front-end and back-end, it is expected to reduce server burden,
leaving it solely responsible for handling business rules and data persistence. In
addition, this type of approach enables a more distributed deployment of the system,
facilitating the load balancing and the resource scheduling on demand.

2.5 Final Considerations

In this chapter we presented a literature review on the main concepts and
techniques that served as the basis for the development of this MSc’s project.
Throughout the chapter, the fundamental concepts discussed are related to agile
software development, ontologies, active learning methodologies and learning

management systems.

In the agile software development section, Scrum was presented and its roles,
events and artefacts were briefly described. It was also pointed out, based on
Dingsoyr research (Dingsoyr, 2016), that Scrum is, nowadays, the most relevant
topic in agile software development practices among developes and researchers.
Futhermore in this section, BDD was presented and its Ubiquitous language,
templates, acceptance tests and implementation were briefly described. Then,

studies that combined Scrum with BDD were shown and discussed.
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In the ontologies section, the concepts, classifications, mains ontologies
languages and tools were presented and discussed. Inside that context, we selected
OWL and Protégé as the ontology language and tool for this MSc’s project.
Futhermore, both were illustred using HERO, a domain ontology created by
Zemmouchi-Ghomari (Zemmouchi-Ghomari, 2013), that is also used in this project to

develop the main ontologies presented in the next chapters.

In the active learning methodologies section, we presented the UFSCar
Medicine Programme, a that follows a socio-constructivist educational approach, has
a competency-oriented pedagogical programme, and employs active learning
methodologies, such as PBL (Rhem, 1998), and Practice Based Learning (Carlisle,
2009). Details were given about the Programme structure and and its educational

activities to provide a clear overview of how this formal education works.

In order to provide computational support for Programmes that employ active
learning methodologies such as the UFSCar Medicine Programme, the learning
management systems section describes the EAMS-CBALM software (Santos, 2016).
This software was developed by the the Ubiquitous Computing Group (UCG) of
UFSCar in partnership with the UFSCar Medicine Department, the Teaching and
Research Institute of the Sirio-Libanés Hospital, and a local software house. It was
based on this software development experience and the literature review, that this

MSc’s project was concepted and developed as shown in the following chapter.
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SCRUMONTOBDD

This chapter presents the ScrumOntoBDD approach for agile software development, which
combines Scrum, Ontology and BDD. Section 3.1 gives an overview of this approach
focusing on its main activities, and from Section 3.2 until Section 3.7 these activities are
detailed and illustrated with excerpts of the case studies related to the EAMS-CBLAM

development; Section 3.8 has the final considerations.

3.1 Overview

Figure 15 provides an overview of the ScrumOntoBDD approach by means of
a SADT-like diagram, where a rectangle represents a main activity of this approach,
and an arrow on a rectangle can have one of the following meanings: on the left-
hand side an activity input; on the right-hand side an activity output; at the top a
resource employed in the activity; and at the bottom represents a role of the

Development Team (DT).
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Figure 15: ScrumOntoBDD overview
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The main ScrumOntoBDD activities are: Creating Domain Application
Ontologies (CDAO), Extracting Application Requirements (EAR), Building Product
Backlog (BPB); Defining Sprint Backlog (DSB), Executing Sprint (ES), and Sprint
Review and Retrospective (SRR). CDAO and EAR can be performed in parallel with
some overlapping. ES can be performed several times until a given PI is achieved,
and after SRR is performed and the PI is accepted, a new sprint backlog is defined.
The sprint review and sprint retrospective were joined in the same activity since they
are performed in sequence involving all the DT members. The Shippable Product

(SP) will be complete after all PB items have been processed successfully.

The inputs and outputs of these activities are: Application Domain Documents
(ADD), User Stories in Natural Language (USNL), Ubiquitous Language Terminology
(ULT), Application Scenarios (AS), System Behaviours (SBe), Feature Sets (FS),
BDD User Stories and Scenarios (BDDUSS), Selected BDDUSS, and Product

Increment (P1).

The main resources employed by these activities are: Ontology Languages
(OL), Ontology Tools (OT), Domain Reference Ontologies (DRO), Business Process
Modeling Technigues (BPMT), BDD, BDD Tools (BDDT), Programming Languages
(PL), Programming Tools (PTo), and Sprint Records and Annotations (SRA).

The DT should be multidisciplinary and must accomplish the following roles:

(a) Domain Expert (DE) is responsible for sharing his/her knowledge of the
application domain, and for transferring the necessary information to create the
ontologies and to extract the application requirements;

(b) Ontology Engineer (OE) is responsible for creating, manipulating and
evaluating the domain application ontologies, and also for assisting the formalization

of knowledge and of software requirements;

(c) Software Engineer (SE) is responsible for tracking the entire software life
cycle, ensuring its building and proper working according to the application

requirements, and for contributing to the generation of quality artefacts; and

36



Chapter 3: ScrumOntoBDD

(d) Product Owner (PO), Scrum Master (SM), and Scrum Team (ST) have the
same Scrum roles described in section 2.1.1 of this document, and additionally SM
and ST must also be able to handle BDD and BDD tools.

Some DT roles can be played by the same person. For example, the PO
designated by the customer could be a DE, and the SM designated by the software

house could be a SE.

These main activities of ScrumOntoBDD will be detailed in the next sections,
and will be illustrated using excerpts of the case studies reported in (Souza, 2017)
and (Souza, 2018) related to the EAMS-CBALM development.

3.2 Creating Domain Application Ontologies (CDAO)

The CDAO activity can start from a reference ontology for the application
domain, and if there is no such ontology it can be built. Then this reference ontology
must be gradually specialized to achieve an ontology containing the main
terminology of the ubiquitous language to be employed in the application
development. Table 3 summarizes the inputs, outputs, resources, roles and the main

tasks of this activity.

Inputs Application Domain Documents (ADD)
User Stories in Natural Language (USNL)

Outputs Ubiquitous Language Terminology (ULT)

Ontology Languages (OL)
Resources | Ontology Tools (OT)
Domain Reference Ontologies (DRO)

Ontology Engineer (OE)
Roles Domain Expert (DE)
Product Owner (PO)

(a) Search ontologies to select or create a DRO for the application
domain;

(b) Successively specialize DRO based on application domain
characteristics;

(c) Validate the created domain application ontologies; and

(d) Extract the main ULT from these ontologies.

Tasks

Table 3: Inputs, outputs, resources, roles and tasks of CDAO activity
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3.2.1 Ubiquitous Language Terminology for EAMS-CBALM

Based on HERO key concepts shown in Figure 7, and according to the higher
education areas described by the National Council for Scientific and Technological
Development (CNPq) of Brazil, we extended this reference ontology to be able to
describe the Brazilian universities. Figure 16 shows this extension with the CNPq

major educational areas.

Founded in 1968, UFSCar is a Brazilian public higher education institution,
headquartered in the city of Sdo Carlos, it has forty-eight academic departments,
located in eight centers distributed over four campi, and its academic programmes

are organized according to the CNPq large education areas.
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Figure 16: HERO key concepts with CNPg major education areas

We applied the concepts shown in Figure 16 to define using Protégé 5.2
(Horridge, 2007) an UFSCar ontology that represents all the programmes offered by
this university. Figure 17 depicts an excerpt of this ontology in OWLViz, which shows
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the eight CNPq large educational areas, and focuses on the ten UFSCar

programmes in the Health Sciences area, where the Medicine Programme is located.
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Figure 17: UFSCar ontology in OWLViz

Using the UFSCar Medicine Programme curriculum described in (UFSCar,
2007), we specialized the UFSCar ontology for obtaining the UFSCar Medicine
Programme ontology, which contains the main ULT to be employed in SGPA-CBMAA
development. Figure 18 shows an excerpt of the UFSCar Medicine Programme
ontology, focusing on its programme structure, and Figure 19 shows another excerpt
of the same ontology, the asserted class hierarchy view focusing on its learning

methodology, some of its educational activities, and the steps of the constructivist
spiral.
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-|ProfessionaIPractice | |

-

SFScar <| SimulationOfProfessionalPractice | |
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Programme Id——l Cicle | |

-|ProfessionalPractice Il |
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1SimulationOfProfessionalPractice I I
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Figure 18: UFSCar Medicine Programme ontology

¥ owl:Thing
\@ O ConstructivistSpiralSteps |
- Explanations
NewInformation
NewMeanings
Questions
TheProblem
- TheProcess
CurricularActivity
¥ EducationalActivity

- EUEA
v EUPP

P Internship
PracticeReflection
v EUSPP

ProblemSituation
SimulationSituation

Figure 19: Constructivist spiral steps and educational activities of UFSCar Medicine
Programme ontology
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The Evaluation Management module of EAMS-CBALM generated the most
controversies between PO and developers. This module is composed of fourteen
functional requirements, and even the scenarios of Evaluation Instrument Register
requirement having been redone several times, its final implementation did not fully
satisfy the PO. Therefore, we selected this module and this requirement for

continuing the illustration ScrumOntoBDD.

3.2.1.1 Ubiquitous Language Terminology for Evaluation Management Module

The student evaluation process of the UFSCar Medicine Programme is
different and more complex than the traditional one. According to UFSCar (UFSCarr,
2007), evaluations are performed by all people involved in the educational activities,
expressing their perceptions, indicating the relevant aspects, and aspects that need
to be improved, reworked or replaced. There are two evaluation types in this process,
namely formative and summative evaluation, and the possible results to be
received/given are ‘satisfactory’, ‘needs improvement’ and ‘unsatisfactory’. The
student who does not reach a satisfactory result must undertake an improvement
plan proposed by the teacher, and then be re-evaluated. Evaluations are

consolidated by applying the following set of six instruments types:

(a) Performance Assessment of the Teaching-Learning Process (PATLP): It is
formative. Teacher evaluates student. The Respondent is the teacher. A PATLP has
three steps: teacher evaluation, classmate evaluation, and improvement plan if

necessary,

(b) Reflective Portfolio (RP): It is formative and summative. The monitoring of
each student’s portfolio by the teacher is part of the formative assessments. The
summative evaluation refers to its preparation and presentation according to pre-

established delivery dates that must be recorded into the system;

(c) Written Examination (WE): It is summative. Each WE consists of questions
created by the teacher, answered by the student, and then assigned by the teacher.
Each question is individually analysed in order to determine the student progress. All

guestion must have a 'satisfactory' result for the student to pass the WE. Questions
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that failed to get a ‘satisfactory’ result are considered as progress deficit and will be

worked out in the next WE;

(d) Progress Test (PT): It is formative and summative. A PT consists of
multiple choice questions. The teacher monitors the performance of each student’s
performance in a PT as part of the formative assessments. A PT is also summative

because the students’ presence at a PT gives them a 'satisfactory’ result;

(e) Objective and Structured Evaluation of Professional Performance
(OSEPP): It is summative. Instead of questions like WE, the students act in clinical
cases and are evaluated by the teacher. The OSEPP evaluation is similar to the WE

evaluation; and

(f) Problems Based Exercise (PBE): It is formative. A PBE assesses the
student's individual ability to study and identify health needs, formulate patient and
family problems, and propose a healthcare plan for a particular context and problem

situation.

Table 4 shows the acronyms employed by these evaluation instruments types,

and the relationships between the involved actors.

Instrument type Respondent Appraiser Appraisee
PATLP Teacher Teacher Student
RP/PT Student Teacher Student

WE/OSEPP/PBE Student Teacher Student

Table 4: Evaluation instruments types

Based on this information and on Gangemi (Gangemi, 2006), we defined the
terminology (names, adjectives, and verbs) to be formally represented in the
Evaluation Process ontology for the UFSCar Medicine Programme in terms of
concepts, attributes and relations. Figure 20 shows an excerpt of this ontology.
Classes EducationalActivity and EvaluationProcess model the concept of
CurricularActivity in the Programme. Each EducationalActivity starts with one or more
meetings. A Meeting has the participation of students and teachers, each one with

specific Roles, and it also triggers a LearningTrigger. Each LearningTrigger
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transverse the ConstrutivistSpiralSteps and ends with an EvaluationProcess.

EvaluationProcess is consolidated by applying Evaluationinstruments.

Class hierarchy: Meeting 21 [ = m X fLAnnotations: Meeting EMNEMmX
.|_: [=+ BE e B4l ~nnotations
v @ owl:-Thi rdfs:comment
-0 owl:Thin _ _
[ Consl?ructivistSpiralSteus The preceptor accompanies the students in the

activities of health care in the services of the
Metworl: School and participates in the meetings to
reflect on the practice of students, in partnership

- CurricularActivity
b Educational Activity

F. EvaluationInstrument with the facilitators of UFSCar of the respective -
»- (0 EvaluationProcess knowledge area -
“- @ LearningTrigger — -
MO Meeting Description: Meeting (=] [0 = W] (]
F. Role Equivalent To

SubClass Of

" hasParticipationOf some Student
" hasParticipationOf some Teacher
() itTriggers exactly 1 LearningTrigger

Figure 20: Evaluation Process ontology root classes (left-side) and Meeting class
relations (right-side)

Figure 21 shows an excerpt of the Evaluation Process ontology of the UFSCar
Medicine Programme, focusing on its evaluation instruments types, and showing the

PATLP instrument and the relationships between their actors.

Class hierarchy: PATLP [Z] (0] = (W] [] | Annotations: PATLP B =10
.I_: [=+ H Asserted ¥ annotations n
v @ owl:Thing rdfs:comment

B0 ConstructivistSpiralSteps Performance Assessment of the Teaching-Learning
-0 CurricularActivity Process (PATLP): It is formative. Teacher evaluates
S © EducationalActivity student. The Respondent is the teacher. & PATLP has 3 =

ctames Foelhor Aaushiation clacematba aw sl abias aad

Description: PATLP

Equivalent Tao

) EvaluationInstrument]|
and (théAppraiseels only [Student)
and (theAppraiserls only[Teacher)
and (theRespondentls only Teacher])

and {summativeType value true)

) LearningTrigger

B . Role SubClass Of (Anonymous Ancestor)

) itConsolidates min 1 EvaluationProcess

Figure 21: Evaluation Process ontology with PATLP
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3.2.2 Ontology Validation of EAMS-CBALM

We assessed the quality of our ontologies according to the structural and
functional dimensions (Gangemi, 2006). Structural validation considers the ontology
logical structure, focusing on its syntax and formal semantics. Protégé offers several
ontology verification tools for detecting inconsistencies and redundancies in
ontologies. For all ontologies we used the reasoners FaCT++, HermiT and Pellet,

and we discovered neither inconsistencies nor redundancies on them.

An example of this structural validation is shown in Figure 22, where FaCT++,
Hermit and Pellet have succeeded processing the Evaluation Process ontology in
890, 2125, and 568 milliseconds respectively. The current version of this ontology
bears an amount of 358 axioms, 182 of them being logical axioms, 42 classes, 24

object properties, 9 data properties, and 0 individuals.

INFCO 15:43:29 Pre-computing inferences:

INFO 15: - class hierarchy

INFO 15:4 - object property hierarchy
INFO 15: - data property hierarchy
INFO 1S: - class assertions

INFO 15: - object property assertions
INFO 15: - data property assertions

INFO 15:43:29 - same individuals

INFO 15:43:30 Ontologies processed in 890 ms by FaCT++

INFO 15:43:59 Pre-computing inferences:

INFO 15:43:59 - class hierarchy

INFO 15:43:59 - object property hierarchy
INFO 15:43:59 - data property hierarchy
INFO 15:43:59 - class assertions

INFO 15:43:59 - object property

INFO 15:43:59 - data prop

INFO 15:43:59 - same individuals

INFO 15:44:02 Ontologies processed in 2125 ms by null
INFO 15:44:14
INFO 15:44:14
INFO 15:44:14
INFO 15:44:14

INFO 15:44:14 - class assertions

INFO 15:44:14 - object property asserticns

INFCO 15:44:14 - data property assertions

INFO 15:44:14 - same individuals

INFO 15:44:14 Ontologies processed in 568 ms by Pellet

Figure 22: Results of Evaluation Process ontology processing: FaCT++ (top), HermiT
(middle) and Pellet (bottom)
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Functional assessment focused on the ontologies usage. This assessment
includes evaluation by domain experts, user satisfaction, task assessment, and topic
assessment. Our ontologies were assessed in collaboration with our PO during
development, aiming at verifying their structure, their restrictions, relations between
concepts and the attributes of their concepts. The PO assessed how well these
ontologies met predefined criteria, and they have been updated according to the PO

suggestions.

3.3 Extracting Application Requirements (EAR)

The EAR activity starts by identifying the customer needs, the objective, scope
and scenarios of the application. Then these scenarios are described by means of
Business Process Modeling Techniques (BPMT) (TllyFy, 2018), such as UML
diagrams, Business Process Model Notation (BPMN) (OMG, 2011) and flowcharts, to
illustrate key application requirements. Based on this description, the main
functionalities of the software are defined, and the system behaviours and features
for providing such functionalities are described. Table 5 summarizes the inputs,

outputs, resources, roles and the main tasks of this activity.

Inputs Application Domain Documents (ADD)
User Stories in Natural Language (USNL)

Application Scenarios (AS)
Outputs Feature Sets (FS)
System Behaviours (SBe)

Resources | Business Process Modeling Techniques (BPMT)

Software Engineer (SE)
Scrum Master (SM)

Roles Domain Expert (DE)

Product Owner (PO)

(a) Identify customer needs and application characteristics;
Tasks (b) Draw up AS;

(c) Define the main software functionalities; and
(d) Draw up FS and SBe.

Table 5: Inputs, outputs, resources, roles and tasks of EAR activity
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3.3.1 Requirements for EAMS-CBALM

To continue illustrating ScrumOntoBDD, we choose the Instrument Types
Registration requirement that was extracted from the following user story reported by
the PO during the EAMS-CBALM development:

“In order for the programme coordinator to carry out a student evaluation, the six
instrument types have to be previously registered. This requirement is needed because the
evaluation form heading changes according to the employed instrument. When registering an
instrument, the system must keep the following information: name, acronym and the
relationship between who responds to the evaluation, who evaluates and who is evaluated.
This last information is crucial since in conjunction with the curricular activity it defines

which form type is applied when registering an evaluation.”

Instrument Types Registration

Load Instruments

= -
<<include>>
-

Visualize
Instrument Types

<<extend>>

Display Instrument

Add Instrument

-
<<|nc|ude>>

Create Create
Create RP Create PT Create PBE

Edn Instrument
Type
Extension Points
Modify
Delete

Programme
Coordinator

Update Instrument

— — — << DD —— —
include: List

\
<<extend>> <<extend>>
z N\ Modify Intrument

Delete Instrument Fields

Databse provides
instrument list, system
create headers options

Create
Evaluation
Format

Generate

—<<i S>>
include Format Header

Figure 23: UML use case diagram for Instrument Types Registration requirement
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Based on this user story and the Instrument Types Registration requirement,
we identified the application scenarios by means the UML use case diagram showed
in Figure 23.

Feature: add instrument type
In order to carry out a student evaluation
As a programme coordinator

I want to register the instrument types by filling all necessary information into the system

Background:

Given the following instrument types exist
Name Acronym
Performance Assessment of the Teaching-Learning Process PATLP
Reflective Portfolio RP
Written Examination WE
Progress Test PT
Objective and Structured Evaluation of Professional Performance OSEPP
Problems Based Exercise PBE

And the following actors and roles exist

Actor Role 1 Role 2
Student Respondent Appraisee
Teacher Respondent Appraiser

And the following relationship exist

Instrument Respondent Appraiser Appraisee
PATLP Teacher Teacher Student
RP /PT /WE / OSEPP / PBE Student Teacher Student

Behaviour 1: Register a PATLP into the system
Given the name is Performance Assessment of the Teaching-Learning Process
And the acronym is PATLP
And the respondent is a student
And the appraiser is a teacher
And the appraisee is a student
When the user clicks in Register
Then the system register all the instrument fields that were fulfilled
And the PATLP form header for student evaluation is created
And the Evaluation Instrument list is updated

Behaviour 2:[. . .]

Figure 24: System feature set for Instrument Types Registration requirement
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Based on these application scenarios, we identified the following feature set:
Visualize Instrument Type, Add Instrument, Edit Instrument Type, and Create
Evaluation Format. Figure 23 illustrates the Add Instrument feature with one of its

expected system behaviour using a BDD-like notation.

3.4 Building Product Backlog (BPB)

The BPB activity starts by defining the user stories and scenarios that will
compose the PB items, using the ubiquitous language terminology, the application
scenarios, and the system behaviours and features. Then these items must be
formally specified, by means of an ontology model that employs BDD templates, and
listed in a priority order of implementation, building in this way a formally described
PB. Table 6 summarizes the inputs, outputs, resources, roles and the main tasks of

this activity.

The BDD scenario template is alike to an Extended Finite State Machine
(EFSM) model (El-Fakih, 2016), and was formally defined through Protégé OWL
ontology in (Silva, 2017). An excerpt of this ontology is shown in Figure 25.

Asserted ¥
Narrative
= Platform
Presentation

-~

Prototype
Scenario
A& O State_Machine_Element]
Action
Condition
Event i
State
Transition v
Indwviduals by type Annotation property hierarchy Datatypes
Object property hierarchy Data property hierarchy
Individuals by type: State_Machine_Element
¥ X
A Action (1)
@ Then
v Condition (1)
® Given
v @ Event (1)
@ When

Figure 25: OWL ontology for the BDD scenario template (from (Silva, 2017))
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This ontology was employed for describing concepts used by platforms,
models and artefacts that compose the design of interactive systems, allowing a wide
description of User Interface (Ul) elements and its behaviors in order to specify
scenarios and to support acceptance testing. A scenario meant to be run in a given
Ul is represented as a transition, and states are used to represent the original and
resulting Uls after a transition occurs. Scenarios in the transition have at least one or
more conditions, one or more events, and one or more actions, which are

represented by the given, when and then clauses respectively.

In order to formally specify the user stories of the PB using ontologies and
BDD templates, a User Story and Scenario ontology can be built employing a similar
EFSM model.

Ubiquitous Language Terminology (ULT)
Application Scenarios (AS)

Feature Sets (FS)

System Behaviours (SBe)

Inputs

Outputs BDD User Stories and Scenarios (BDDUSS)

Ontology Languages (OL)
Ontology Tools (OT)

BDD

BDD Tools (BDDT)

Resources

Ontology Engineer (OE)
Domain Expert (DE)
Roles Product Owner (PO)
Software Engineer (SE)
Scrum Master (SM)

(a) Define User Stories and Scenarios (USS) using ULT, AS, FS,
and SBe;

(b) Formally specify the defined USS by means of a User Story and
Scenario ontology that employs BDD templates; and

(c) List the specified BDDUSS in a priority order thus building the
Product Backlog.

Tasks

Table 6: Inputs, outputs, resources, roles and tasks of BPB activity

3.4.1 User Story and Scenario Ontology for EAMS-CBALM

Althought BDD user stories and scenarios follow the templates described in
North (North, 2007) and illustrated in Figure 4, BDD tools generally do not strictly
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follow these models. For example, JBehave (JBehave, 2015) supports a slightly
different user story template and the same scenario template, which are shown in

Figure 26.

Narrative: [story title] Senario: [scenario title]
In order to [benefit] Given [main context|

As a [role] And |additional contexts)
I want to [feature] When [specific event]

Then [main outcome|
And [additional outcome|

Figure 26: JBehave User Story and Scenario templates

There are six scenarios in our user story example, one for each instrument
type. Figure 27 illustrates the EFSM model we employed for building the User Story
and Scenario ontology for EAMS-CBALM. This example deals with the registering of
the PATLP instrument type.

State A Transition State B

Senario:

Given the name

Condition Task
aAnd the acronyi

Condillan Tatk

f\rj.’l.' » LE I AT

Condition Tatk
When the user select

Event Task

Then

Action Task

And

Action Tack
And

Action Task

Figure 27: EFSM model representing PATLP instrument type registration

The ontology presented in (Silva, 2017) is domain-free, since it only describes
behaviors that report steps of scenarios performing actions on Uls through interaction
elements. Therefore, specific business behaviors of our user story example had to be
specified, since most of them employ the domain terminology extracted from the
Evaluation Process ontology. Hence, we had to map each terminology to a user
interaction (e.g., click, selection), and to write steps for each one of these
interactions. Figure 28 shows an excerpt of the User Story and Scenario ontology for
EAMS-CBALM dealing with the registration of the PATLP instrument type.
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Aachin (] (1] = = ] & PATLPscenario — hitp://www.semanticweh.ora/pedrofontologies/2017/9/state-machine-ontology

.I.: |:.|. ﬁ Aszerted |IndividualAnnutatiuns | Individual Usage |
-'.. owl:Thing Usage: PATLPscenario = =10
Y. B.DDTemrv_Iate Show: v thislv| different
: Narrative .
. Found 10 uses of PATLPscenario
' Scenario .
© Step V-4 PATLPscenario
® Task -~ 4 PATLPscenario Type Transition
. @) UserStory S . PATLPscenar?n ?sTr?ggeredBv Given
. EvaluationInstrument S PATLPscenar!o !sTr!ggeredBy When
»- ) InteractionElement & PATLPscenario isTriggeredBy Then
A 20 stateMachineElement v-& Given
: g‘mgﬂc, -~ 4§ Given Type Condition
® Eon tl fon -~ 4pGiven name "Performace Assessment of the Teaching-Learning Process/'
® S‘t.'etn - 4p[Given acronvm "PATLP"™ ~xsd:string
. Tr:n{::.ition & Given respondent "Student’™~xsd:string
& [Given Appraisee "Student]~~xsd:string

Axiom annotations Ilndividualshytype l @ [Given Appraiser "Teacher'}* ~xsd:string

Individuals by type: PATLPscen [T = m][x] Y. When
: & When Type Event

¢ (X |0 . 4 When dickOn Register|
v Action (1) ¥4 Then
. dpThen -~ 4y Then Type Action
) Condition (1) - 4p[Then wilBeCreated PATLP_Instrument|
-4 Given -~ 4pThen willBeRegister PATLP_FormHeader|
V- Event (1) & Then wilBeUpdated EvaluationInstrumentList]
. ~dpWhen
v Transition (1)

Figure 28: User Story and Scenario ontology with PATLP instrument type registration

3.5 Defining Sprint Backlog (DSB)

The DSB activity starts with a sprint planning meeting for defining which PB
items will be implemented on that sprint. Then the tasks to be performed for each one
of these items must be described, and the work to accomplish them must be planned.

Table 7 summarizes the inputs, outputs, resources, roles and the main tasks of this
activity.
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Inputs BDD User Stories and Scenarios (BDDUSS)

Outputs Selected BDD User Stories and Scenarios (Selected BDDUSS)

Ontology Languages (OL)
Ontology Tools (OT)

BDD

BDD Tools (BDDT)

Resources

Ontology Engineer (OE)
Domain Expert (DE)
Roles Product Owner (PO)
Software Engineer (SE)
Scrum Master (SM)

(a) Select the BDDUSS of the Backlog to be implemented; and
Tasks (b) Define the tasks and work for implementing the Selected
BDDUSS.

Table 7: Inputs, outputs, resources, roles and tasks of DSB activity

3.5.1 Tasks for Implementing the Selected BDDUSS of EAMS-CBALM

When employing BDD, one the task to be performed in the ES activity is the
generation of the acceptance tests before implementing the selected BDDUSS itself.
Since it is possible to reuse the steps of the User Story and Scenario ontology in
multiple testing scenarios, one task that can be done in DSB activity is to write the
scenarios for acceptance testing that will be applied later in ES activity, avoiding in

this way misinterpretations of feature sets during that activity.

Nevertheless, it is necessary first to map the user stories and scenarios
described in OL to BDDT language. Depending on the used OT and BDDT, there
may be tools available that gives support to this mapping. In this case study we made
a script that starts by reading the OWL file, describing the User Story and Scenario
ontology, and at the same time selects all BDD scenarios and its corresponding
steps. Then, a JBehave textual story file is created, and filled with the selected
information using the JBehave scenario template. This textual story file will be used
later to structure all acceptance tests related to the scenarios containing in this file.
Figure 29 shows an excerpt of the User Story and Scenarios OWL file transcript to
JBehave textual story file.
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:|\"!-- hitp:Mwww.semanticweb.org/ScrumOntoBD D ontologies 2077 W state-machine-ontology- THPATLPscenario =1 OWL Ontology
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| 17 When clickOn Register !
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Figure 29: User Story and Scenario ontology transcript to JBehave textual story file

3.6 Executing Sprint (ES)

The ES activity starts with a daily meeting for analyzing the work done until
now and planning the work to be done on that day to implement the selected user
stories and scenarios. The daily meeting is held every day of the Sprint. It is a 15-
minute time-boxed event for the ST to synchronize activities with the SM and create a
plan for the next 24 hours. This optimizes team collaboration and performance by
inspecting the work since the last meeting and forecasting upcoming Sprint work.
During this activity, these scenarios must be translated into BDD acceptance tests to

guide the implementation, and ES can last several days until a given PI is obtained.
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Table 8 summarizes the inputs, outputs, resources, roles and the main tasks of this

activity.
Inputs Selected BDD User Stories and Scenarios (Selected BDDUSS)
Outputs Product Increment (PI)
Programming Languages (PL)
Programming Tools (PT
Resources ogramming Tools (PTo)

BDD
BDD Tools (BDDT)

Software Engineer (SE)
Roles Scrum Master (SM)
Scrum Team (ST)

(a) Obtain BDD acceptance tests for the Selected BDDUSS; and
Tasks (b) Perform the tasks to implement the Selected BDDUSS thus
producing a Product Increment (P1).

Table 8: Inputs, outputs, resources, roles and tasks of ES activity

3.6.1 Acceptance Tests for the Selected BDDUSS of EAMS-CBALM

JBehave allows acceptance tests to be structure according to its textual story
file. This file was created in the previous DSB activity, and contains the main
behaviours of the feature set to be tested. Additional scenarios may be inserted if the
SE believes it is necessary to complement the acceptance tests suit. There are six
sets of acceptance tests in our user story example, one set for each instrument type
to be registered, and the most relevant excerpts of the JBehave acceptance test
code for the PATLP instrument type registration are shown in Figure 30.

JBehave uses the @Given, @When and @Then annotations to relate
scenario specification clauses to Java methods, and the Java class that implements
these methods should extend the Steps class. JBehave allows the scenario to be
executed as a JUnit test (JUnit, 2016). The link between JBehave's executor
framework and the textual scenarios is provided by the Embeddable class definitions.
This class extends class JUnitStory and its name can be mapped to the textual story

filename.
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public class InstrumentRegisterSteps extends Steps({

. // setting variables and methods to support the scenarios
@Given ("the name is Performance Assessment of the Teaching-Learning Process ")
public void setInstrumentName (String instrumentName) {

. //set and check instrument name
}
@Given ("the acronym is PATLP ")
public void setInstrumentAcronym(String acronym) {
. //set and check acronym role
}
@Given ("the respondent is student")
public void setRespondent (String respondent) {
. //set and check respondent role
}
@Given ("the appraisee is student")
public void setAppraisee (String appraisee) {
. //set and check appraisee role
}
@Given ("the appraiser is teacher")
public void setAppraiser (String appraiser) {
. //set and check appraiser role
}
@When ("clickOn Register")
public void addInstrument (Button InstrumentRegisterAction) {
. //perform action
}
@Then ("willBeCreated PATLP Instrument")
public void savelInstrument () {
. //data persistence
}
@Then ("willBeCreated PATLP FormHeader")
public void createlInstrumentFormatPHeader () {
. //creating, persisting format header for the instrument
}
@Then ("loads the people performance evaluation format header page")
public void updatelInstrumentList () {
. //display instrument list updated
}

// next scenario

Figure 30: Excerpt of the acceptance tests generated for the PATLP scenario

3.6.2 Implementation of the Selected BDDUSS of EAMS-CBALM

This task starts only after all acceptance tests related to the selected BDDUSS
have been passed. Then, a readable behaviour-oriented code can be obtained since
the ubiquitous language terminology of the application has been used in all
ScrumOntoBDD activities. This can be verified in Figure 31, which shows excerpts of
the JBehave implementation code for the Instrument Types Registration requirement.
In this code, the names of the class and methods employ the EAMS-CBALM
ubiquitous language terminology.

The complete JBehave implementation code represents the PI corresponding
to the Instrument Types Registration requirement. Nevertheless, it must be inspected

by the DT before being able to be delivered to the client.
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package br.com.ufscar.dc.ges.penaap
class Instrument |

String name

String acronym

Boolean dontHaveAppraisee

Boolean selfAppraisal

Boolean sameAppraiserAndRespondent
Boolean samedppraiseeAndRespondent

static hasMany = [formats: Format]

static constraints = {
name blank: false, mullable: false
acronym blank: false, nullable: false
dontHavelppraisee blank: false, nullable: false
selfAppraisal blank: false, nullable: false
samehppraiserAndRespondent blank: false, nullable: false
sameAppraiseeAndRespondent blank: false, nullable: false

formats blank: true, nullable: true

I3

static mapping = |
SO0rt name: 'name'

class InstrumentService [
def messageSource

def create(data) {
Instrument instrument = new Instrument(
name: data.name,
acronym: data.acronym,
dontHaveAppraisee: data.dontHavelppraisee,
selfAppraisal: data.selflppraisal,
sameAppraiserAndRespondent: data.samsAppraiserAndRespondent,
samelppraiseeAndRespondent: data.samelAppraiseshAndRespondent)
return instrument

}

def update (data) {
Instrument instrument = Instrument.findById{data.id as Long)

if (instrument) {
instrument.name = data.name
instrument.acronym = data.acronym
instrument.dontHaveAppraisee = data.dontHaveAppraisece
instrument.selfAppraisal = data.selflppraisal
instrument.sameAppraiserAndRespondent = data.sameAppraiserAndRespondent
instrument.sameAppralseeAndRespondent = data.sameAppraisceAndRespondent

}

3
1 return instrument

1
Figure 31: Excerpt of the achieved implementation for the Instrument Types
Registration requirement

3.7 Sprint Review and Retrospective (SRR)

The SRR activity starts with a DT meeting for inspecting the Pl produced on
the current sprint, and for adapting the PB if needed. This meeting is followed by
another one for the DT to inspect itself, and for creating an improvement plan to be
applied on the next sprint based on the SRA gathered during the current sprint. Table

9 summarizes the inputs, outputs, resources, roles and the main tasks of this activity.

Inputs Product Increment (PI)

Outputs Shippable Product (SP)

Resources | Sprint Records and Annotations (SRA)

Software Engineer (SE)
Scrum Master (SM)
Scrum Team (ST)

Roles Ontology Engineer (OE)

Domain Expert (DE)

Product Owner (PO)

(a) Inspect the produced PI and adapt the PB if needed; and
Tasks (b) Inspect the DT and create an improvement plan for the next

sprint.

Table 9: Inputs, outputs, resources, roles and tasks of SRR activity
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3.7.1 Sprint Review and Retrospective for EAMS-CBALM

An example of SRR activity for EAMS-CBALM that led to a PB adaptation,
was the one related to the Instrument Types Registration requirement. During the DT

meeting of this SRR activity, the PO reported:

“In addition to the student evaluation, the UFSCar Medicine Programme also
contemplates the teacher evaluation, mainly when the latter is playing the facilitator or
preceptor role in a curricular activity. In this case, similar instruments to those employed to
evaluate students are also employed to evaluate teachers. For example, the PATLP
instrument is also employed for teacher evaluation, but with different relationships between
the involved actors: the respondent and appraiser is the student, and the appraisee is the

’

teacher.’

Based on this report, the PATLP instrument specification, on the Evaluation
Process ontology illustrated in Figure 21, was extended for also contemplating the
teacher evaluation. Then, the PB item related to the Instrument Types Registration
requirement was adapted for encompassing both, student and teacher evaluations.
Figure 32 shows an excerpt of the Evaluation Process ontology with the extended

PATLP instrument type allowing for student, facilitator and preceptor evaluations.

Asserted * Performance Assessment of the Teaching-Learning Process (PATLF): -
¥ owl:Thing The application of this evaluation is the responsibility of the facilitator and/or
p-- 0 ConstructivistSpiralSteps preceptor and should consider the established frameworks for a curricular -
----- CurricularActivity — —

b EducationalActivity Class description = Classification results
p-- 0 EvaluationFormat
v EvaluationInstrument

_____ . PATLP Equivalent To

; EvaluationInstrument|

and ((EvaluationInstrument
and (theAppraiseels only Student)
and (theAppraiserIs only Facilitator)

and (theRespondentIs only Facilitator)) or
p-- 0 EvaluationType (EvaluationInstrument
p- FormatBody and (theAppraiseels only Student}
----- FormatHeader and (theAppraiserIs only Preceptor)
b InteractionElement and (theRespondentIs only Preceptor)) or
----- LearningTrigger (EvaluationInstrument
----- Meeting and (theAppraiseels only (Facilitator or Preceptor]))
- Role and (theAppraiserIs only Student)
and (theRespondentIs only Student)}) |

Figure 32: Evaluation Process ontology with extended PATLP
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3.8 Final Considerations

In this chapter we presented the ScrumOntoBDD approach for agile software
development, an aproach that combines Scrum, Ontology and BDD. Throughout the
chapter, the main activities of the proposed approach were presented and detailed in
each section. To give a better understanding of ScrumOntoBDD, each activity was
illustrated with excerpts of the case studies related to the EAMS-CBLAM

development.

The case studies also gave evidences to verify hypotheses H; (Combining
BDD with Scrum can improve this communication) and H, (Employing ontologies can
eliminate these ambiguities). The case studies were developed by employing a
ubiquitous language for the Education domain through BDD scenarios and
acceptance tests. That allowed the PO to follow and properly communicate with the
developers throughout the development process. When BDD artifacts (e.g. user
stories and scenarios templates) were used inside the Scrum activities, the
interaction between PO and developers increased and intensified, thefore, improving
their communication (Souza, 2017). Also domain ontologies were used to reduce the
ambiguity introduced by using natural languages to report user stories. Starting from
a reference ontology, the UFSCar Medicine Programme ontology was defined. From
there, the Evaluation Process ontology was specialized and used with the user
stories for determining the features to be developed in the EAMS-CBALM evaluation
module. By using ontologies during all development, it was possible to define a
commun language used by all actors involved and minimized ambiguities when

defining and implementing the evaluation module feature sets (Souza, 2018).

The following chapter will describe an experimental analysis of
ScrumOntoBDD to evaluate these hypotheses when employing our approach. After
an introduction to Action Research, the process used for this analysis, the experiment
is described according to the Action Research cycle and phases, and its results will

be discussed in regard of our hypotheses.
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SCRUMONTOBDD ANALYSIS

This chapter presents an experimental analysis of ScrumOntoBDD, whose main objective is
to evaluate our two hypotheses when employing this approach. Section 4.1 introduces
Action Research, the process used in this analysis. Section 4.2 presents the objective,
settings, and participants of the experiment for doing this analysis. Section 4.3 describes the

experimental analysis focusing on its AR phases. Section 4.4 has the final considerations

4.1 Action Research

Research can be theoretical or practical and, according to Nuzhat (Nuzhat,
2011), two major categories of practical research are empirical research and
developmental or problem-solving research. The first one is evidence-oriented
focusing on data collection, and the researcher seeks mainly to describe or theorize
rather than develop or prescribe. The second one is utility or solution oriented, and
the researcher participates in the involved activities, typically looking for developing
or prescribing artefacts that will be an integral part of the acquired knowledge with
that research. Design Research (DR) and Action Research (AR) belong to this

second category.

In DR, the design process may be the research object, or an instrument of that

research. In the latter case, the research activities can include the designing, possibly
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the building, and the design evaluation of artefacts, to understand or improve design.
These artefacts or their design are outputs of this kind of research.

In AR, the focus is mainly on practice improvement not only on knowledge
increase, and the involved actors in the practice being investigated are engaged in
the research activities. This kind of research includes data collection, but in the
context of plans and actions for problem-solving. According to Jarvinen (Jarvinen,
2007), considering the utility aspect, and that researcher and practice actors work

together in the research activities, AR is similar to DR.

As illustrated in Figure 33, AR is a cyclical process composed of five phases:
Diagnosing, for identifying or defining a problem; Action Planning, for considering
alternative courses of action to solve a problem; Action Taking, for selecting a course
of action; Evaluating, for studying consequences of an action; and Specifying

Learning, for identifying general findings.

/ Diagnosing

Specifying Development Action
Learning of Planning
NG Client-System
Evaluating < Actl'on
Taking

Figure 33: Action Research cycle (adapted from (Jarvinen, 2007))

This AR cycle can be performed several times for achieving a problem
solution, and AR projects may differ in the number of phases that is carried out for
solving a problem. In Jarvinen (Jarvinen, 2007), this cycle is considered to be a
canonical one, and from its phases he concludes: AR means both action taking and
evaluating; and AR is carried out in collaboration between researcher and system

client.
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We use AR to carry out the experimental analysis of ScrumOntoBDD, since
this cyclical process is guided by the collaborative and continuous learning principles,
and due to the cooperative and patrticipative involvement between the researcher and

the actors of this experiment.

4.2 Objective, Settings, and Participants

The main objective of this experiment is to evaluate if ScrumOntoBDD allows
for both, improving quite a lot the communication between PO and developers (Hy),
and eliminating quite a lot the ambiguities intrinsic of using natural languages to
report user stories (Hy).

We have conducted this experiment outside professional and academic
environments with the participation of the same PO and the same PhD’s student,
who were involved in the EAMS-CBALM development by the software house, for
being able to evaluate our hypotheses. Together, we choose a usage scenario in the
Education domain, inside the context of the UFSCar Medicine Programme, and
supported by EAM-CBALM, which has similarities to the one employed to illustrate
ScrumOntoBDD. Thus, we could reuse most of the ontologies already created and
validated, but this new usage scenario should be more complex, and more often

requested by system's users than the first one.

So, we chose a usage scenario for this experiment also supported by the
Evaluation Management module of EAMS-CBALM, but related to a more
comprehensive functional requirement of this module: Create People Performance

Evaluation Format requirement.

The participants of this experiment were the following: the PO involved in the
EAMS-CBALM development, who also played the DE role since she was a teacher of
the UFSCar Medicine Programme; the PhD’s student involved in the EAMS-CBALM
development, who played the SE role; and the author of this MSc’s dissertation, who
was the AR researcher, and played all the other roles defined in ScrumOntoBDD.

Besides these participants, an AR expert participated in the preparation and analysis
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of a semi-structure interview, which was employed in the Evaluating and Specifying
Learning phases of the AR cycles. All these participants signed The Written Informed
Consent Form, whose original model in Portuguese is in Appendix A, and their

profiles are summarized below:

(a) Participant 1 (PO) holds a Medical’s degree from Faculty of Medicine of
Marilia (Famema) in 1984, a MSc’s degree in Public Health - Epidemiology from
Faculty of Public Health (FSP) of University of Sdo Paulo (USP) in 1997, and a
Professional MSc’s degree in Evidence-Based Medicine Methodology from Paulista
Medical School (EPM) of Federal University of Sdo Paulo (UNIFESP) in 2002. She
was Assistant Professor of DMed/UFSCar until March 2017 where she retired. She
has experience in the areas of Collective Health and Health Professional Education,
working in information systems, evaluation of teaching and health services, academic
management of undergraduate programmes and Lato Sensu graduate programmes,
teacher training in active learning methodologies, and continuing education of health

professionals;

(b) Participant 2 (SE) holds a Bachelor's degree in Data Processing
Technology from State University of Maringa (UEM) in 1985, and a MSc’s degree in
Computer Science from the Graduate Programme on Computer Science (PPG-CC)
of Federal University of Sdo Carlos (UFSCar) in 2001. Currently, she is a PhD’s
student at PPG-CC/UFSCar, a Professor from Federal Institute of Education, Science
and Technology of Sdo Paulo (IFSP) at Birigui campus, and her main interests are in
the areas of Software Engineering, Computer Supported Cooperative Work, Learning
Management Systems, Ubiquitous Computing, and Virtual and Augmented Realities.

(c) Participant 3 (AR researcher) holds a Bachelor's degree in Biomedical
Informatics from University of Sdo Paulo (USP) in 2009, and a Specialization in
Computer Science and Computational Mathematics from USP in 2010. Currently, he
is a MSc’s student at PPG-CC/UFSCar, and his main interests are in the areas of

Software Engineering, Database, Health Informatics, and Education Informatics; and

(d) Participant 4 (AR expert) holds a Bachelor’s degree in Letters from Federal
University of Minas Gerais (UFMG) in 1975, a Master's degree and a PhD’s degree
in Linguistics, Literature, and Arts from University of Montpellier 11l (France) in 1977
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and in 1980, respectively, a post-doctoral from University of Montreal in 1985 and a
post-doctoral from University of Toronto in 2002, both on Linguistics, Literature and
Arts. Currently, she is Full Professor of Department of Applied Linguistics at the
Institute of Language Studies of State University of Campinas (UNICAMP), and her
main interests are in the areas of Literacy, Teacher Training, Language and Identity,

and Languages and Technologies.

4.3 Experimental Analysis

According to Lewin (Lewin, 1988), in AR the work is partitioned into stages
and can involve several cycles, beginning with recognition, for example of a problem,
following by data collection, analysis and development of hypotheses. This leads to a
second cycle in which the hypotheses are evaluated in practice and the changes
analyzed. This cyclical process does not come to a natural conclusion, although at
some point it must be closed and its results should be disseminated.

Similar to Mejia-Gutiérrez (Mejia-Gutiérrez, 2017), we conducted our
experimental analysis through two AR cycles: the first one employing Scrum, and the
second one employing ScurmOntoBDD. The research questions RQ; and RQ, were
the analysis input, and the evaluation of hypotheses H; and H; were the analysis

output. Figure 34 illustrates these two AR cycles with their phases.

In order to have PO and SE independent views of this experiment, we
executed it twice: first involving Participant 1 and Participant 3; and second involving
Participant 2 and Participant 3. The AR phases in Figure 33 were performed as

follows:

(a) Diagnosing is the problem definition to be investigated by this experiment,

i.e., the research questions RQ; and RQ; for the first cycle;

(b) Action Planning starts by choosing the EAMS-CBALM usage scenario and
the Application Domain Documents (ADD) for this experiment, which are the same
for both cycles, followed by planning Scrum activities for the first cycle, and

ScrumOntoBDD activities for the second cycle;
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(c) Action Taking, for the first cycle is the execution of the Scrum activities for
achieving an implementation of the EAMS-CBALM usage scenario, which was
performed by the software house, and for the second cycle is the execution of the

ScrumOntoBDD activities for achieving another implementation of the same EAMS-
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CBALM usage scenario, which was performed by the AR researcher;

(d) Evaluating is a semi-structured interview performed in both cycles and

conducted by Participant 3, where the interviewee was the Participant 1 in the first

execution of the experiment, and was the Participant 2 in the second one; and

(e) Specifying Learning is the analysis of the data collected in the interview,
which in the first cycle will be a feed for the Diagnosing phase of second cycle, and in

the latter will be the output of the whole experiment, i.e., evaluation of hypotheses H;

and H..
RQ1 and RQ2 H1 and H2 evaluation
Input: Output:
| A
Y ':
Diagnosing i
1
---------------------------- | Diagnosin !
ya g g I
Specifying Action A -=-
Learning Cycle 1 . Planning Specifying Action
. ) Learning . Planning
Using Scrum ) CYC'E 2:
: Action Using ScrumOntoBDD}
Evaluating Taki
— Evaluatin Action
\_/ 9 Taking
Action Research \—/

Figure 34: AR cycles of experimental analysis (adapted from (Mejia-Gutiérrez, 2017))

4.3.1 Action Planning

The EAMS-CBALM usage scenario chosen for this experiment corresponds to
the Create People Performance Evaluation Format requirement, which was extracted
from the following user story reported by the PO during the EAMS-CBALM

development:
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“In order for doing a PATLP evaluation, the PATLP evaluation format must be created
by the programme coordinator. For accomplishing that, first it is necessary to create the
category of this evaluation format, which in this case is People Performance Evaluation, then
define the course, offer, class, curricular activity, educational activity, and education action.

For registering a PATLP evaluation, the format must keep the following fields: the
format title; the instrument type that was previously registered; a descriptive field for reporting
observations; the period with start and end dates that the format will be available to be
answered; and a confirmation of which actors should carry out the evaluation.

After defining the format header, the coordinator defines the format body, which
consists of questions of essay type or objective type of single answer. The format body must
have a field called concept that, according to the relationships between the involved actors,
may accept one of the following concepts: satisfactory, or needs improvement, or
unsatisfactory, when the appraise is the student; satisfactory, or needs improvement, or
without concept emission, when the appraise is the teacher.

The system should allow the reuse of previously registered format bodies that may be
editable. In addition, the questions of these imported bodies should be in red for signaling
they have been reused. When ending the edition of an imported body, the red color should
be changed to the default one for signaling this body has been successfully validated.
Examples of questions contained in a format body when the the appraise is the facilatator:

How was the facilitator performance in the provisory synthesis and in the
Essay type new synthesis? QUstify. _
questions How was the fulfillment of the work pacts? Justify.
Additional comments and/or suggestions from the student to the
facilitator.
How was the facilitator | How was the fulfilment | Other specific
performance in the of the work pacts? questions of this
provisory synthesis activity.
Objective type and in the new () Excellent
: synthesis? () Good () Excellent
guestions of
single answer () Average () Good
() Excellent () Bad () Average
() Good () Bad
() Average
()Bad
() Satisfactory
Concept () Needs improvement
() Without concept emission

Based on this user story and the ADD Medicine Programme - CCBS
Pedagogical Political Project (UFSCar, 2007), the activities for both AR cycles were

planned. Figure 35 gives an overview of this planning, and it should be highlighted
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that the Screen Prototypes (SPr) activity was included in Scrum by the software

house.
[ User Story + ADD |
Extracting Application Requirements (EAR) Creating Domain Application Extracting Application
Use CaSﬁ Diagram Ontologies (CDAQ) Requirements (EAR)
Y ilHigher Education Organization l . g::ﬁ,is;e?'agram
Building Product Backlog (BPB)
| Add People Performace Evaluation Format - - . = i
- Visualize Format i LF_ederaI UHIUEEIW of Sao Caﬂis_|

Medicine Programmej

|
|
|
|
|
I [l g
|
i
]
]
i
]

..... ; ;

Defining Sprint Backlog (DSB) |
Add People Performace Evaluation Format e
! Active Learning Methodologies}

fommmmm oo -| Screen Prototypes (SPr) | —_—
] LEvaIuationJ

Y e —

Executing Sprint (ES) + Y
Implementation Building Product Backlog (BPB)
qL » - Add People Performace Evaluation Format

' .
Sprint Review and Retrospective (SRR) | | - Visualize Format
Product Increment [ | | | L
|

Shippable Product (SP) | Defining Sprint Backlog (DSB)

Add People Performace Evaluation Format

|
Executing Sprint (ES)
- Acceptance Tests Generation
- Implementation

I

Y
Sprint Review and Retrospective (SRR)

Product Increment
1

Y

[ Shippable Product (SP) |

Figure 35: Activities in the Action Planning phases of the AR cycles

4.3.2 Action Taking

Except for the SPr activity in Cycle 1 and for the CDAO activity in Cycle 2, all
remain activities are common for both cycles, and the difference between them is the
way they were taken. So, in this section, it will be described and illustrated the main

tasks involved in the execution of these activities highlighting their differences.
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The first task of the EAR activity was the same for both cycles, i.e.,
identification of the application scenarios by means of a UML use case diagram.
Figure 36 shows an excerpt of this diagram that corresponds to the Create People
Performance Evaluation Format requirement, which was extracted from the user
story reported by the PO.

Create People Performace Evaluation Format

This feature is
extended in the
Instrument Type

Registration use case i
Register

Instrument Type

Load Format

<<include>>
-

List Existing
Formats

<<extend>>

-~

Display Format

Listing of formats
according to specific
filters set by the user

Define Instrument
s

e
. '
<<include>>
e
Ve
re
Add Format —-<<\nc|ude>>—> Set Format Header
~ Import Question
~ port Qi
~
L1 ~ <<include>>

Create Question
Programme
Coordinator

Database

e ~
N <<extend>> <<exteni>>

R N N\
<<extend>> \ N

AN
@ AN Essay Objective
Extension Points N ~ N Question Question
<<include>> \
s Delete N
<<extend>>

Update Format List
Delete Format Modify Format

Extract the questions
from the format body
and saves in the DB
with its references

Display
Respondant Format
View

Visualize Format — <<include>>—

Copy Format Body

Figure 36: Excerpt of UML use case diagram for Create People Performance
Evaluation Format requirement

Only the EAR activity of Cycle 2 have had a second task since it is BDD

related: the feature set definition based on the application scenarios described in the
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UML use case diagram. An excerpt of the Add People Performance Evaluation

Format feature is illustrated in Figure 37.

Feature: Add People Performance Evaluation Format

In order for the programme student to carry out a PATLP evaluation
As a programme coordinator
I want to add a new People Performance Evaluation Format into the system

To facilitate the this feature comprehension, we refine it into three large sets of scenarios that

represent the main user behaviors:

e Selection of the target group for the evaluation format that will be created.
e The settings of the format header.
e The settings of the format body.

Background 1:

Given the following programmes and its respective offers exist:

i Programme } Offer i
T | Offer 2015 :
: Medicine  Offer 2016 :

r--=-=-=="=="===°"====="======¥==¥=°=¥"="="="=° 1
, Offer . Class :
| Offer 2015 . Class X (2015) :
' Offer 2016 ' Class X1 (2016) !
, Offer PPCM ' VI - 2017 :

Figure 37-A: Excerpt of the Add People Performance Evaluation Format feature
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Given the following curricular activities and its respective educational actions exist:

Medicine i Health Needs and i Simulation Stations | i - Workshops
1 Therapeutic Plans | 1 - Simulations
|

! E Situations-Problem | ' - Workshops (formulating E
. . + explanations) .
: : - Problem-Situation Processing

\ Professional \ Family and \ - Practice at FHU :

 Practice | . Community Health | | - Practice Reflection :
U L e e e e e e e e - - - - - e e e e e e e e e e e e e - - - - 1
' PPCM :  Care Lines and Dot 1+ - ABP :
| | . Matrix Support \ - Workshops |
: : : - Plenary :
! ! ! ' - Portfolio !

Scenario 1.1: the programme coordinator selects target group for the new evaluation format

that will be created

Given the programme coordinator selects People Performance Evaluation
And selects the Medicine programme

And selects the Offer 2016

And selects the Class X1 (2016)

And selects the curricular activity Simulation Stations |

When click on the educational action Workshops

Then the system verify the selected data integrity

And loads the people performance evaluation format header page

Scenario 1.2 : scenario 1.1 variations

Background 2 (for settings the format header):

Figure 37-B: Excerpt of the Add People Performance Evaluation Format feature

Almost all the ontologies created for illustrating ScrumOntoBDD have been
reused, adapted or extended in the CDAO activity of Cycle 2 of this experiment. For
instance, the Evaluation Process ontology, whose excerpts are shown in Figures 20
and 21, was extended for allowing the description of the Create People Performance
Evaluation Format requirement. Figure 38 shows an excerpt of the Extended

Evaluation Process ontology.
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LearningTrigger
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¥ Role

CurricularActivityFormat
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Asserted =

(S TN,

The People Performace Evaluation Format of curricular activities assess the
student's ability to commit to their learning and training, contributing actively
and co-responsible with the collective construction of knowledae, considering

Class description | Classification results

Equivalent To

SubClass Of
EvaluationFormat
hasBody exactly 1 FormatBody
hasHeader exactly 1 FormatHeader

General class axioms

SubClass Of (Anonymous Ancestor)

hasType exactly 1 {(Formative or Summative)

-
-

Figure 38: Excerpt of Extended Evaluation Process ontology focusing on People

Performance Evaluation Format

The main difference between the BPB activities of Cycles 1 and 2 is that on

the first the PB items were informally specified using tables, while on the second they

were formally specified using ontologies. Figure 39 shows an excerpt of the PB item

selected in the DSB activity of Cycle 1, which was specified by the software house

during the EAMS-CBALM development, while Figure 40 shows an excerpt of the PB

item selected in

researcher of this experiment.

the DSB activity of Cycle 2, which was specified by the AR

Project Key Summary Issue Type | Status |Priority | Resolution| Assignee Sprint
P.EMAAP'S'”O' SIR-2900 SIR-2874 [Front] Implement Sub-task  |Resolved [Major |Done Developer 1 Sp”””5=
Libanes format body copy Sprint 17

SIR-2874 [Front] Implement
PEMAAP-Sirio- ) group membership to the i Sprint 16,
Libanes SIR-2899 People Performance Sub-fask Closed |Major |Done Developer 1 Sprint 17
Evaluation format
. SIR-2080 [Fronf] Format )
P.EMAAP'S'”O' SIR-2785 |creation / editing to allow Sub-fask Closed |Major |Done Developer 2 Sp”””6=
Libanes : - Sprint 17
guestions editing
SIR-1849 [Front] In the format,
PEMAAP-Sirio- in question registration . Sprint 16
|- , g )
Libanes SIR-2661 create 2 types of questions: Sub-task Closed  |Major | Done Developer 2 Sprint 17
essay and objetive
. SIR-2601 [Front] After saving
EEaMrgJ:P'S”'O' SIR-2636 |a format, return to the format | Sub-task Closed |Major |Done Developer 1 |Sprint 16
query screen
PEMAAP-Sirio- As PO, | wish all bugs related . ) i
Libanes SIR-2601 to Formats to solved Bug Closed |Major |Done Unassigned |Sprint 17
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2] [T = ] (] J 3 PPEFSettings — http://www.semanticweb.org/pedro/ontologies/2017/9/state-machine-ontology-14%

e8| | X Asserted | | Individual A i Individ 'Usage|

v owl:Thing Usage: PPEFSettings 7] [ = ] ]

>0 BDDTer!1pIate Show: v this\v different

e Evaluat!onFormat Found 15 uses of PPEFSettings

' EvaluationInstrument ¥ @ PPEFSetti

) FormatBody ngs B

) FormatHeader - 4 PPEFSettings Type Transition

" InteractionElement - 4 PPEFSettings isTriggeredBy Given

StateMachineElement - 4 PPEFSettings isTriggeredBy When

O Action & PPEFSettings isTriggeredBy Then
Condition v d Given
Event - 4P Given Type Condition

: State @ Given Category options "AVALIACAO DE DESEMPENHO DE PESSOAS"~~eler
-~ Transition & Given Programme options "MEDICINA"~~element

& Given Offer options "OFERTA 2016"~"element

|Axium 1 | Individuals by type | -+ 4 Given CurricularActivity options "ESTACAO DE SIMULACAO I"~~element
— — @ Given options "TURMA XI (2016)"~"element
Individuals by type: PPEFSettine v . =
-4 When
&' | 3| | o - 4pWhen Type Event
= & wWhen clickon EducationalAction actions "Oficinas de Trabalho™~~element
v-@ A.Ct'oﬂ (1) v .Th
Lo Then en
Condition (1) - 4pThen Type Action
& Given - 4pThen willBeChecked PPEFSettings
Event (1) & Then willBeLoaded PPEFHeader

@ When
Transition (1)

PPEFSettings

Figure 40: Excerpt of the PB item selected in Cycle 2 focusing on the selection of the

target group for the evaluation format scenario

SPr activity was included in Cycle 1 because it was widely used by the
software house throughout the EAMS-CBALM development, and was not included in
Cycle 2 because we wanted to assess its importance to eventually include it in
ScrumOntoBDD. Figure 41 shows one of the screen prototypes related to the
selected PB item and employed in Cycle 1 of this experiment.

@ Instituto Sirio-Libanés de Ensino e Pesquisa c“‘zﬂ:m‘, Q;‘ -
Iniclo IEP
Féruns FORMATOS @ Ajuda

CONSULTAR FORMATOS

“Categoria: Avaliagio de Desempenho de Pessoas
*Curso: Gestio da Clinica

Lo “Oferta: Gestdo daClinica 2014
Turma: Sio Carlos

[
' ESTRUTURA CURRICULAR

Integralidade do Cuidado |

Sériel

Reg. de Desempenho

Série Il
Pritica Prafissional ||
Simulagdo da Pratica Profissional Il
Estagio de Simulagio
Situagho-Problema
Situagao-Problema Il

Série lll

Figure 41: Screen prototype for the selected PB item
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The ultimate goal of ES activity in both cycles is to obtain an implementation of
the selected PB item. However, in Cycle 2 the Acceptance Tests Generation, a BDD
related task, was performed before the Implementation task itself. Figure 42 shows
an excerpt of the acceptance tests generated in Cycle 2 for the selected PB item.

Only the methods names were kept to facilitate BDD Acceptance test characteristics.

public class PPEFSettingsSteps extends Steps({

// setting variables and methods to support the scenarios

QGiven ("the programme coordinator selects People Performance Evaluation™)
public void setCategory (DropdownButton Category) {

//set Evaluation format Type
}

@Given ("selects the Medicine programme")
public void setProgramme (DropdownButton Programme) {
//set Programme for this format

}

@Given ("selects the Offer 2016"M)

public void setOffer (DropdownButton Offer) {
//set relationship

}

@Given ("selects the Class XI (2016)")
public void setClass (DropdownButton Class) {
//set relationship

}

@Given ("selects the curricular activity Simulation Stations I")
public void setCurricularActivity(Grid CurricularActivity) {
//set relationship

}

@When ("click on the educational action Workshops")
public void setEducationalAction (Button EducationalAction) {
//perform action

}

@Then ("the system verify the selected data integrity")
public void checkDatalIntegrity () {
//Check inserted data for black spaces or no Classes

}

@Then ("loads the people performance evaluation format header page")
public void displayPPEFHeader () {

//creating, persisting and display format header
}

// next scenario

}

Figure 42: Excerpt of the acceptance tests generated in Cycle 2
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Although the implementations for both cycles correspond to the same system

requirement, the actions taken to get them followed different methodologies. Figure

43 shows an excerpt of the achieved implementation on Cycle 1, which was obtained

by the software house during the EAMS-CBALM development, while Figure 44

shows an excerpt of the achieved implementation on Cycle 2, which was obtained by

the AR researcher of this experiment. These implementations correspond to the Pls

to be analysed in the SRR activities of these cycles. Although both implementations

have similar structural code, they may have different names for classes, attributes

and methods. Since Cycle 2 uses ScrumOntoBDD approach, its code terminology is

closer to the application domain. Therefore, this implementation should be easer for

understanding by the participants.

package br.com.tokenlab.pemaap

class Format |

String topic

Long bracket

String historical

Long assessnentBracket
Boolean mustBePublished
String notes

Long number0fImprovementPlans
Date timelengthInitialDate
Date timelengthFinalDate
Date answerTimeInitialDate
Date answerTimeFinalDate
Date commentTimeInitialDate
Date commentTimeFinalDate
Date validationTimeInitialDate
Date validationTimeFinalDate

static hasOne = [appraisee: O0fferlccupation,
evaluator: O0ffer0ccupation,
course: Course,
instrument: Instrument,
levelFour: LewvelFour,
levelFive: LevelFive,

intervieweeWithOf ferOccupation:

static constraints = |

topic blank: false, nullable: false

bracket blank: false, nullable: false

historical blank: true, nullable: true
assessmentBracket blank: false, nullable: false
timelengthInitialDate blank: true, nullable: true
timelengthFinalDate blank: true, nullable: true
mustBePublished blank: false, nullable: false

notes blank: true, nullable: true
nurker0fImprovementPlans blank: false, nullable: false
answerTimeInitialDate blank: false, nullable: false
answerTimeFinalDate blank: false, nullable: false
cormentTimeInitialDate blank: false, nullable: false
commentTimeFinalDate blank: false, nullable: false
validationTimeInitialDate blank: false, nullable: false
validationTimeFinalDate blank: false, nullable: false

appraisee blank: true, nullable: true

evaluator blank: true, nullable: true

course blank: false, nullable: false

instrument blank: false, nullable: false

levelFour blank: true, nullable: true

levelFive blank: true, nullable: true
intervieweeWithOfferOccupation blank: true, nullable: true

improvementPlans blank: true, nullable: true
offers blank: false, nullable: false

—_ blank: llable:

def retrieve rActivit

uator (formatfueryResultsTreeMap) {

JS50NArray formatsForlctivityEvaluatorBylevelAndCoursehndOfferindSchoolClassJS0NArray = new JSOMArray()

formatQueryResultsTreeMap.values () .each { formatQueryResult ->
JS0NArray formatsJSONArray = new JSONArray()

formatQueryResult.formats.each { format -»
J50N0kject formatJSCHObject = new JSONOLkject()
formatJSONCbject.put (' formatId', format.id)
formatJS0NChject.put (' formatTopic', format.topic)
formatJS0NObject.put (' formatTimelengthInitialDate',
formatJSONCbject.put (' formatTimelengthFinalDate',
formatJS0NChject.put (' formatAnswerTimeInitialDate'
formatJ5S0NCbject.put (' formatAnswerTimeFinalDate',

format.timelengthInitialDate)
format.timelengthFinalDate)
format.answerTimeInitialDate)
format.answerTimeFinalDate)

formatJS0NCbject.put (' formatMustBePublished', format.mustBePubklished)

formatsJSONArray.add (formatJS0ONObject)

}

J50NCkject formatsJSONObject = new JSONObject()
formatsJS0N0bject.put (' listTopic',
formatsJ50NOhject.put (' formats', formatsJSCHNRArray)

FORMATS + formatQueryResult.topic)

formatsForhetivityEvaluatorByLevellndCoursekndOfferAndSchoolClasaJ50NArray. add {formatsJS0NCbject)

}

Figure 43: Excerpt of the achieved implementation on Cycle 1
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package br.com.ufscar.dc.ges.pemaap static mapping = |
historicallNotes type: 'text’
class Format | 1
String title static comstraints = [
String historicalNotes title blank: false, mullable: false
Long category historicalNotes blank: true, nullable: true
Long assessmentCategory category blank: false, nullable: false
Long numberOf ImprovementPlans assessmentCategory blank: false, nullable: false
Date relatedPericdInitialDate numberOfImprovementPlans blank: false, nullable: false
Date relatedPericdFinalDate
Date answerPeriodInitialDate relatedPericdInitialDate blank: true, nullable: true
Date answerPeriodFinalDate relatedPeriodFinalDate blank: true, nullable: true
Date commentPericdInitialDate answerPericdInitialDate blank: false, nullable: false
Date commentPericdFinalDate answerPericdFinalDate blank: false, nullable: false
commentPeriodInitialDate blank: false, nullable: false

SortedSet questicnsStatements commentPeriodFinalDate blank: false, nullable: false
static hasCne = [appraisee: OfferOccupation, appraisese blank: true, nullable: true

appraiser: OfferOccupation, appraiser blank: true, nullable: true

course: Course, course blank: false, nullable: false

instrument: Instrument, instrument blank: false, nullable: false

levelFour: LevelFour, levelFour blank: true, nullable: true

levelFive: LevelFiwve, levelFive blank: true, nullable: true

respondentWithOf ferOccupation: OfferOccupation] respondentWithOffer0ccupation blank: true, nullable: true

def retrieveFormatsForActivityRppraisal (formatQueryResultsTreeMap) {
JSONArray formatsForActivityRAppraisalBylLevelAndCourseAndOfferAndSchoolClassJSONArray = new JSONArray()
formatQueryResultsTreeMap.values () .each [ formatQueryResult ->
JS0NArray formatsJSONArray = new JSOMArray()
JS0NObject formatsJSONObject = new JSONOLhject()
formatsJSONObject.put {'listTitle', FORMATS + formatQueryResult.title)
formatsJS0NCkject.put (' formats', formatsJSONRArray)
formatsForhotivityhppraisalByLevellndCourseAndOfferindSchoolClassIS0NArray. add (formataJS0N0kLject)
formatCueryResult.formats.each { format ->
J50N0bject formatdS0NChject = new JS0NObject()
formatJSONObject.put (' formatId', format.id)
formatJSONObject.put (' formatTitle', format.title)
formatJSONObject.put (' formatPericdInitialDate’, format.pericdInitialDate)
formatJSONObject.put (' formatPeriodFinalDate’, format.periodFinalDate)
formatJSONObject.put (' formatAnswerPeriodInitialDate', format.answerPeriodInitialDate)
formatJSONObject.put (' formatAnswerPeriodFinalDate', format.answerPericdFinalDate)
formatsJS0NArray.add (formatJSONObject)

}

Figure 44: Excerpt of the achieved implementation on Cycle 2

4.3.3 Evaluating

The semi-structured interview model was chosen since it follows a pre-defined
script of subjects to be addressed with the interviewee, instead of a sequence of
issues of questionnaire type. This allows the interviewee to more freely report his or
her experiences and more freely articulate his or her thoughts about them.

The interview with Participant 1 (PO) was held on 06 August 2018 in two
sections with a total time of 01h 45’ 50”, and with Participant 2 (SE) the day after in a
single section of 01h 45’ 14”. These interviews were audio-taped with the participants
consent, their original script in Portuguese is in Appendix B, and their excerpts

transcribed also in Portuguese are in Appendix C.

Each interview was composed of two parts corresponding to the AR cycles of

the experiment. In the first part (Cycle 1), the AR researcher presented and
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illustrated, by means of the implementation development of the Performance
Evaluation Format requirement of EAMS-CBALM, the Scrum activities employed by
the software house for developing this system, which resulted in the product currently
being tested in the UFSCar Medicine Programme. These explanations were always
gone along with comments by the interviewee regarding both, his or her participation
in the EAMS-CBALM development, and the Scrum method employed in this
development. Furthermore, the AR researcher was always encouraging the
interviewee to provide additional remarks, clarifications, and criticisms about these

matters.

In the second part (Cycle 2), the AR researcher presented and illustrated, by
means of the implementation development of the same EAMS-CBALM requirement,
the ScrumOntoBDD activities. The same dynamics of interview part 1 occurred here,
i.e., the interviewee was always spontaneously providing comments, and the AR
researcher was always encouraging she to refine these comments, and to carry out
with ScrumOntoBDD evaluations, comparing them with those of Scrum done in Cycle

1, and also taking into account his or her professional experience.

These audio-taped interviews were fully transcribed in Portuguese using
conventional writing, the transcriptions were analysed, their most relevant excerpts
were selected, and these excerpts were grouped according to their Cycles and
according to the main results of this analysis. The English translation of each one of
these excerpts is presented bellow followed by its original transcription, and
employing the following conventions: word fragments, hesitations, repetitions,
overlapped speeches and words or phrases which cannot be reliably identified are

flagged by (...); and additions of meaning explicitness are flagged by [ ].
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Transcription excerpts related do Cycle 1:

Agility due to weekly meetings (PO)

00h 14’ 30" - 00h 14’ 39"

“The methodology is quick, you can make things move faster due to weekly meetings,
but there is another side: you can lose things. (...)”

“A metodologia é rapida, vocé consegue fazer as coisas caminharem mais
rapidamente ao se reunir semanalmente, mais tem esse outro lado: que vocé pode
perder mesmo coisas. (...)”

Lack of more systematic "records" that could give more visibility to the different
development phases (PO)

00h 12’ 30” - 00h 13’ 04"

“So, the system rules, they were not transparent to me. So, there are a lot of rules that,
from what | can see here [Product Backlog] (...) I did not really know what rules they
were going to implement and they had things implemented that were not what I'd
wanted, you know what [ mean?”

“Entdo, sdo regras do sistema, que elas ndo ficaram transparentes pra mim. Entdo
tem varias regras, pelo que eu t6 vendo aqui [Product Backlog] (...) que na verdade eu
nao fiquei com a certeza de que regras que eles iam implementar e teve coisas que
eles implementaram que ndo eram o que eu gostaria de ter, entendeu?”

00h 13’ 31” - 00h 13’ 54"
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“things that may not have been clear and when they pass it over here [pointing to
EAR] and when they do it [pointing to BPB], if they have any doubts and | did not
explain, they make a decision and follow through and afterwards | will just find out
that wasn't really it (...) Or it is not clear which rule is valid at the moment. So now
that I'm testing it, I'm working on checking what the system is really doing but what
was said o the developers to do is not clear to me.”

“coisas que possam ndo ter ficado claras e na hora que eles passam pra cd [aponta
para o levantamento de requisitos] e na hora que eles vao fazer [aponta para o0 Product
Backlog], se eu néo falei e eles tém divida, eles tomam uma deciséo e fazem e depois
que eu vou descobrir que ndo era bem aquilo (...) Ou fica sem transparéncia de qual é
a regra que ta valendo. Entédo agora que eu estou testando, estou fazendo um trabalho
de checar o que o sistema ta fazendo mas sem ter clareza daquilo que foi passado
para eles fazerem mesmo.”
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00h 14’ 00” - 00h 14’ 13"

“So, I think that in this passage here [BPB], | think it's @ moment in which you can
lose, you can lose things. Or things that are going to be misleading, and then they'll
need to be fixed later, right? 4 need for correction.”

“Entdo, eu acho que nessa passagem aqui [criacdo do product backlog], eu acho que é
um momento em que se perde, podem se perder coisas. Ou coisas que vao ficar com
equivoco e depois vao precisar de acerto depois, né? De correcdo.”

Using agile software development methodologies like Scrum (SE); and

Scrum distributes roles and activities to team members, but does not explain how to
implement these activities (SE)

00h 04’ 32” - 00h 04’ 57~

“The use of an agile methodology helped a lot to develop the system (...) Scrum is
great for organizing functions within the team, however, after you have distributed the
roles, you have to tell how to do the activities, and this Scrum does not do”

“A utilizacdo de uma metodologia agil facilitou muito o desenvolvimento do sistema
(...) o Scrum é o6timo pra vocé organizar fungdes dentro da equipe mas depois que
vocé dividiu papéis, vocé tem que falar como fazer as atividades e isso 0 Scrum nao

faZ 2

Lack of a formal methodology that facilitates the communication with the user and
with the developer (SE)

00h 06’ 07” - 00h 06’ 29”

“And I think a lot of things stay in R.’s head [the guy responsible for the development
team] (...) | did not see how he externalizes what he managed to grasp from what the
PO gave to him (...) so much that they did not make it available, you saw that, right?
from that pile of material that they have (...) only the ER model [Entity-Relationship
model] was available.”

“E eu acho que muita coisa fica na cabe¢a do R. [responsadvel pela equipe de
desenvolvimento] (...) eu ndo vi como que ele exterioriza aquilo que ele conseguiu
captar ali do que a PO passou pra ele (...) tanto que eles néo disponibilizaram, vocé
viu, né, naquele monte de material que tem (..) s6 o MER [Modelo Entidade-
Relacionamento]. ”
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00h 07’ 56" - 00h 09" 32"

“So, he [software house developer] used to do it in the powerpoint, he used to do the
screens browsing and come back to talk to her [PO], but to validate what she had said
at the first moment (...) then she would talk, talk and talk, and he would understand,
process, and write it in some type of wordpad editor (...) after that he would build up
the ER model and those browsing prototypes, and at the next meeting he would bring
them to discuss with her to validate if what she had spoken, he had understood.

“Entdo, ele [engenheiro de software] fazia no powerpoint, ele fazia a navegacéo da
tela e voltava pra conversar com ela, mas pra validar aquilo que ela [PO] tinha falado
no primeiro momento (...) entdo, ela contava, contava, contava, ele entendia, ele
processava, ele escrevia num editor de texto tipo word pad (...) depois disto ele
montava 0 MER esses prot6tipos navegaveis, € no proximo encontro trazia pra

)

discutir com ela, pra validar se o que ela tinha falado, ele tinha entendido.’
00h 41’ 45” - 00h 42’ 17~

“Even though she understands all this process, she always tried to detail everything,
but sometimes a little something did not show up and then, that little something would
only show up when she saw the prototype (...) and then, she would realize that we did
not understand, so she would say: let's open the IntegraMed, then, we would open the

1

IntegraMed and discuss it with them.’

“Mesmo ela entendendo todo esse processo, ela sempre tentou detalhar tudo, mas as
vezes alguma coisinha num vinha e ai essa coisinha sé vinha quando via o protétipo
(...) ai que ela via que a gente ndo estava entendendo, ela falava: vamos abrir o

’

IntegraMed, ai abria o IntegraMed e discutia com eles.’

Division into non-testable sub-tasks throughout the process

00h 20’ 12" - 00h 20’ 35"

“What kind of difficulty did we have at the time? The whole process is too large. So we
have to break It (...) It was broken (...) maybe the lack of experience from the
developers, where I put myself, in this new way of evaluating and testing each part”

“que que a gente teve de dificuldade na época? E que o processo todo é muito grande.
Entéo a gente tem que quebrar (...) Foi quebrado (...) talvez a falta de experiéncia dos
desenvolvedores, onde eu me coloco, nessa nova forma de avaliar e como testar as
partes”

00h 21’ 42” - 00h 21’ 50”

“And they tried to work that way, to make small deliveries, yet those small deliveries
they made, we were not able to put it to test.”

“E eles tentaram trabalhar essa forma, fazer entregas pequenas, so que essas
entregas pequenas que eles faziam, a gente ndo conseguia colocar pra testar.”
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The need for more frequent meetings during the requirements gathering phase (SE)
00h 27’ 47” - O0h 28’ 33”

| just think the time gap between meetings, they were very long: it took a week for
them [developers] to make a prototype, and her [PO] to receive a feedback,, right? So,
in a week, they used to come, show the prototype and work on it, bring it back in the
following week. This, I think, had to be a little more agile. And this is what they tried
to do now in the second step [in 2018]. They themselves realized this: that it had a
very gigantic interval (...)

“FEu s6 acho que o espago das reunibes, eles eram muito demorados: até eles
[developers] fazerem um protétipo, devolverem pra ela [PO], e isso levava uma
semana, ne? Entdo, vinha numa semana, mostrava, eles trabalhavam o prototipo,
vinha na semana seguinte. 1sso que eu acho que tinha que ser um pouco mais agil.
Que foi o que eles tentaram fazer agora na segunda etapa. Eles mesmos perceberam
isso: que tinha um intervalo muito gigantesco (...)”

00h 46’ 13” - 00h 46’ 38"

“The way I see it is like this: we had a meeting on Monday, and my team, now I'm
going to pass on to my team, my team will start developing. So, Tuesday, Wednesday,
Thursday and Friday, the team is full of doubt, they are not able to produce. So, at this
moment, we should have more contact with PO. At the requirements elicitation period.
And | do not think that happened often, okay?”

“Mas s6 que eu acho assim, 6: a gente fez uma reunido na segunda-feira, e a minha
equipe, agora eu vou passar pra minha equipe, minha equipe vai desenvolver. Entéo,
terca, quarta, quinta e sexta, a equipe cheia de duvida, ela ndo consegue produzir.
Entéo, nesse momento aqui, tinha que ter um contato maior com o PO. No momento
da coleta de requisitos. E eu acho que isso daqui ndo aconteceu muito, ta?”

Lack of development team experience (PO)
0Oh 19’ 40” - 00h 20’ 18”

“I thought it was time consuming. I'm not sure if it was too much or too little, but (...)
the explanation | have is that they had to understand that business part, right? (...)
Because it is an innovative process, which they do not know. Those who have had a
traditional learning background do not know this type of evaluation, they link
evaluation to tradicional examination.”

“eu achei que foi demorado. Nao sei dizer demais, ou pouco, mas (...) a explicacéo
que eu tenho é que eles tiveram que entender essa parte do negdcio, né? (...) Porque é
um processo inovador, que eles ndo conhecem. Quem teve uma formacéo tradicional
de ensino ndo conhece esse tipo de avaliagdo, liga avaliagdo com prova.”

Oh 23’ 49” - 00h 24’ 15”

“so, I had another system to show something already done, right? (...) now internal
rule, 1 think it was more difficult for them to learn (...) and that part did not stay with
the necessary time.”

“entdo eu tinha esse outro sistema pra mostrar ja uma coisa feita, né? (...) agora
regra interna, eu acho que foi mais dificil deles aprenderem (...) e essa parte ndo ficou
com o tempo necessario.”’

79



Chapter 4: ScrumOntoBDD Analysis

Lack of development team experience (SE)
01h 06’ 57” - 01h 07’ 38~

“If you asked me that question [how to identify system features from a natural
language text] upon the time I left university in 1985, | would not be able to have that
agility 1 have today. (...) and so, | imagine the [software house] with a lot of people
working, and new people, who do not have so many experiences like that (...)”

“Se vocé fizesse essa pergunta pra mim [como identificar requisitos do sistema a partir
de um texto em linguagem natural], 14 quando eu sai da universidade, em 85, eu ndo
ia conseguir ter essa agilidade que eu tenho hoje. (...) e ai eu imagino a [empresa de
software] com um monte de pessoas trabalhando pra ela, e pessoas novas, que nao
tém tantas experiéncias assim (...)”

01h 27° 34” - 01h 28’ 01”

“this is the difference from me to the software house staff, that at the time that asked to
put the data, they placed it and, at the time that asked to retrieve the data, it was not
found where it had to be. It is the experience of life that makes us so.”

“essa € a diferenca minha pro pessoal da [empresa de sofware], que na hora que
pediu pra colocar os dados, colocou, na hora que pediu pra sair o dado, ndo estava
onde tinha que estar. E a experiéncia da vida que faz a gente ser assim.”

Using screen prototypes (PO)

00h 18" 11” - 00h 18’ 31”

“First come the screens, then we make a final decision and next they implement (...)
and it's a moment to review on this rules thing (...)”

“Primeiro vém as telas, a gente bate o martelo e depois eles implementam (...) e € um
momento de repassar essa coisa das regras (...)”

00h 36’ 22" - 00h 36’ 31"

“There is this quick response thing (...) It does not take so long for you to arrive [at
the meeting] and see a screen, for example, that already gives a concrete material to
whoever wants the system, don't you think?”

“Tem essa coisa da resposta rdpida (...) Nao demora tanto pra vocé chegar [na
reunido] e ver uma tela, por exemplo, que isso da uma concretude pra quem quer o
sistema, né?”
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Using screen prototypes (SE)
00h 27’ 46” - 00h 29’ 05”

“when they opted to build the prototype, I think it was a wise choice. I just think the
time gap between meetings, they were very time consuming: until they make a
prototype, return it to she [PO], it took a week, right?”

“quando eles optaram pela construcdo do protétipo, eu acho que foi uma escolha
acertada. Eu sé acho que o espaco das reunides, eles eram muito demorados: até eles
fazerem um protétipo, devolverem pra ela [PO], e isso levava uma semana, né?”

00h 33’ 20” - 00h 33’ 27"

“but it was more related to usability than to the functionality itself”

“mas era mais com relacdo a usabilidade que com relacdo a funcionalidade
propriamente dita”

Not testable with real data set (SE)
00h 49’ 01” - 00h 50’ 19”

“tool 10 build the prototypes they used, next you had to program everything in the
other language. So, maybe this prototype building tool, it should be a tool that will
already be its tool after (...) with the possibility of the user putting data in it”

“ferramenta pra construir os prototipos que eles [desenvolvedores] usaram, ai depois
vocé tinha que programar tudo na outra linguagem. Entéo, talvez essa construgéo do
protdtipo, ela ser numa ferramenta que ja vai ser a sua ferramenta depois (...)com a
possibilidade do usuério colocar dados nela”

Software that “handles the Medicine Programme needs” (PO)
00h 46’ 47” - 00h 47’ 02”

“to go back and revise that, only if we have a very big overhaul of the system, if not it
will follow as it is (...) that he handles the Medicine Programme needs (...)"

“voltar e mexer nisso so se a gente tiver numa revisao muito grande do sistema pra
reolhar isso, se nao ele vai seguir como esta mesmo (...) que ele esta dando conta das
necessidades do curso(...)”

Lack of openness for more effective collaboration, not taking advantage of SE
meaningful prior experience (PO)
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00h 41’ 51” - 00h 42’ 08"

“Is that | think that since | know a little more, maybe | could have contributed a little
more, maybe it was not my part of the job, you know? (...) the PO does not enter in
that part. Why not, if the person has that possibility, why not go in too? "

“@ que eu acho que pode ser que como eu conhe¢co um pouco mais, talvez eu tivesse
contribuido um pouco mais, talvez nao era a minha parte do latifindio, entendeu? (...)
0 PO ndo entra nessa parte. Por que nao, se a pessoa tem essa possibilidade, por que
ndo entrar também?”

Lack of openness for more effective collaboration, not taking advantage of SE
meaningful prior experience (SE)

00h 44’ 58” - 00h 45’ 07~

“for me, the software house had to have taken into consideration a little more, I was
there, the experience of some things that | pointed out to them and they did not want to
accept at that moment. ”

“pra mim, a empresa de software tinha que ter levado em consideragdo um pouco
mais, eu estava la, a experiéncia de algumas coisas que eu apontava pra eles e eles
ndo queriam aceitar naquele momento.”

Discontinuity and very delayed testing (PO)
00h 56’ 05” - 00h 56’ 37”

“And | think the discontinuity also helped to not making the whole process, right?
Because | think we stopped at a time when | should had to test more (...) and | had not
do it. Not even in 2015, it stopped, stopped and when they delivered in December
2017, in that general suffocation, | took 3 months to get the tests because before that, |
could notdo it.”

“E acho que a descontinuidade também acabou que ajudou a ndo fazer talvez o
processo inteiro mesmo, né? Porque acho que a gente parou num momento em que eu
teria que ter testado mais (...) e eu ndo fiz isso. Nem em 2015, parou, parou e quando
eles entregaram em dezembro de 2017, naquele sufoco geral, eu demorei 3 meses pra
conseguir fazer os testes, porque antes disso, eu ndo tinha condicdes de fazer”

Discontinuity and very delayed testing (SE)

00h 15’ 48” - 00h 16’ 37”
“we started with this in 2014, | think it was. By 2015, it's over. 2016 was stopped the
whole year (...) | think that in the middle of the year of 2017 we resume, right? Then,

we tried to put it in 2016 to run and we could not get teachers to come to the Medicine
to use it. (...) So, when did we get to use the evaluation? Now, in the first half of 2018”
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“nds comecamos com isso em 2014, acho que foi. Em 2015, terminou. 2016 ficou
parado o ano inteiro (...) acho que no meio do ano de 2017 nds retomamos, né? Al,
nos tentamos colocar em 2016 pra rodar e n6s ndo conseguimos professores que
topassem la na Medicina a usar. (...) Ai, entdo, quando que n6s conseguimos usar a
avaliacdo? Agora, no 10 semestre de 2018~

Transcription excerpts related do Cycle 2:
Phase for defining a common language between user and developer (PO)

00h 01’ 14” - 00h 01’ 41”

“We need to combine, right? Instrument means that, format that (...) active learning
methodology for this project is this, because for another project it can be another
thing, there are things that are more established, some less (...) and 1 think this
process [ontologies], it can help developers understand more of the business domain.”

“A gente precisa combinar, né? Instrumento significa isso, formato aquilo (...)
metodologia de ensino ativa pra este projeto € isso, porque pra outro pode ser uma
coisa, tem coisas que estdo mais estabelecidas, outras menos (...) e acho que esse
processo [ontologias], ele pode ajudar o pessoal da area técnica entender mais do
negacio.

00h 09’ 09” - 00h 09’ 20”

“There are more records of the explanation (...) there is a systematization of the
conversations [ontologies], this is.”

“Tem mais registros da explicagdo (...) tem uma sistematizacdo das conversas,
[ontologias] é isso.”

Use of "records” that give visibility to the development phases and enable the PO
collaboration on those phases (PO); and

Possibility of better result with less "rework” (PO)

00h 19’ 23” - 00h 23’ 46"

“that other part [ontologies], | find it to be something worth, which was something |
missed having [cycle 1]. (...) Maybe here it is easier for me to see what was
understood by the others [developers] and if I can help, improve or something that |
did not remember talking before and | see here that it is missing, | might talk about it
at that moment.”

“aquela outra parte [ontologias], achei que é uma coisa que vale a pena, que era uma
coisa que eu sentia falta [no ciclo 1]. (...) Talvez aqui esteja mais facil pra eu ver o
gue o outro [desenvolvedor] entendeu e se eu posso ajudar, melhorar ou uma coisa
que eu ndo lembrei de falar la atras eu vejo aqui que esta faltando, eu poderia falar
nesse momento. ”
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00h 31’ 52” - 00h 32’ 04"

“Ah! 1 got it. This is the (...) the BDD? (...) And the boys [software house] there do not
do that (...) And if I want to look I can not see this.”

“Ah! Entendi. Esse aqui € o (...) o BDD? (...) E os meninos la [empresa de software]
nao fazem isso.(...) E la se eu quiser olhar eu ndo enxergo isso aqui.”

00h 52’ 37” - 00h 53’ 07"

“Look, in general, what I noticed in the approach, it has something | thought it was
fragile in the other method [cycle 1] which was the records issue, the possibility of
having it with more details recorded, right? And having the record, to be able to
validate, perhaps before doing, before going to the (...) implementation phase, right?
(...) then I see advantages. ”

“Olha, de uma maneira geral, 0 que eu percebi é que esta proposta, ela tem uma
coisa que eu achava fragil na outra que era a questdo dos registros, da possibilidade
de ter o detalhe mais registrado, né? E tendo o registro, poder validar, talvez antes de
fazer, de partir pra fase de (...) implementacao, né? (...) entdo eu vejo vantagens.”

Use of “records” that facilitate the communication with the user (SE); and

Better communication with the developer, and consequent increase in productivity

(SE)

01h 07° 51” - 01h 08’ 13”
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“so, when I see a model like this, where you have the feature, I want to (...) [reading
ScrumOntoBDD BackLog structures] | think this is a model for you to follow, for you
to do the requirements elicitation. And then you insert the user into that context and
later, things are going to come out more or less the way they have to be. (...) | see
advantage in this from here. It's the fact that you have a pattern and you use that
pattern to do the requirements elicitation.”

“ai, quando eu vejo um modelo como esse, entdo, que vocé tem la a feature, a an, |
want to (...) [lendo estruturas em inglés do BackLog] eu acho que isso é um modelo
pra vocé seguir, pra vocé fazer requisito. E ai vocé insere o usuario esse contexto e as
coisas ja vao sair mais ou menos do jeito que elas tém que ser depois. (...) Eu vejo
vantagem nisso daqui. E o fato de vocé ter um padr&o e vocé usar esse padrdo pra
fazer requisito.”
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01h 11°20” - 01h 11’ 43"

“And when you write that way [writing a text in natural language], it gives you the
possibility of double interpretation. So when | use a model like this [ontologies], it has
a more defined formalism, hence when | apply this formalism, it gives less possibility
of double information (...) ambiguity. So | can extract the requirement easier.

“E quando vocé escreve dessa forma [redagdo de um texto], ela te da possibilidade de
dupla interpretacdo. Entdo, quando eu uso um modelo desse [ontologias], ele est&
mais com o formalismo definido, dai quando eu aplico esse formalismo, ele d& menos
possibilidade de dupla informacgdo (...) ambiguidade. Entdo eu consigo extrair o
requisito de uma forma mais facil.”

Use of formal methodology to complement Scrum (SE)

01h 17° 25" - 01h 22" 12"

“The way I think is: Scrum is great for you to organize functions within the team (...)
now, after you've split roles, you have to have this here to tell him how he does his
activity. (...) So, I think this [BDD ontologies and scenarios], it complements Scrum for
sure. And this is needed. Because based on my experience, there was no such
formalization of how you will complement the other activities you have to do.”

“Eu acho assim: o Scrum, ele é étimo pra vocé organizar funcGes dentro da equipe
(...) agora, depois que vocé dividiu papéis, vocé tem que ter isso aqui, 0, pra falar pra
ele como é que ele faz a atividade dele. (...) Entdo, eu acho que isso [ontologias e
cenarios do BDD], ele complementa o Scrum sim. E precisa. Porque a experiéncia que
eu tive, ndo existia essa formalizacdo de como é que vocé vai complementar as outras
atividades que vocé tem que fazer.”

Does not use screen prototypes (PO); and
Probably the usual POs will have understanding difficulties (PO)

01h 00’ 09” - 01h 01’ 03”
“I see the advantages and for me, now, the main disadvantage that I see is this thing is
the time, the time necessary for me to see something concrete (...) although the
approach here does not have, right? the screen prototypes, but it could, maybe if it is
added here it may help (...) because for those who do not have this facility to think a
lot here, to see, to read these lines of code, this does that and that does this, because
not everyone will be patient.”

“Vejo as vantagens e pra mim, agora, a principal desvantagem que eu vejo é essa
coisa do tempo mesmo, do tempo pra eu ver alguma coisa concreta (...) apesar de que
a proposta aqui nao tem, né? os prototipos de tela, mas poderia, talvez se acrescentar
iSs0 aqui possa ajudar (...) porque pra quem nao tem essa facilidade de pensar muito
pra ca, de enxergar, ler esses montes de linhas, faz isso, faz aquilo, ndo é qualquer
um que vai ter paciéncia.
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Does not use screen prototypes (SE)

00h 44 07” - 00h 44’ 52”

“The prototype | would take, because | saw that it was something that worked (...)
because it was a palpable means of discussing (...) because otherwise everything stays
only in the head, everthing in the diagrams. So, the prototype even though it was
navigable, it helped to give an idea (...)”

“O prototipo eu levaria, porque eu vi que foi uma coisa que deu resultado (...) porque
era um meio palpavel de se discutir (...) porque sendo fica tudo muito na cabega, tudo
muito nos diagramas. Ent&o, o protdtipo mesmo ele sendo navegavel, ele deu pra dar
uma ideia (...)”

Probably the usual POs will have understanding difficulties (SE)

01h 35 29” - 01h 36’ 03”

“I do not guarantee that this will succeed with that other user who wants to speak
quickly and get you out of the meeting because he has a lot of other things to do (...) If
all POs will understand it, I have my doubts

“FEu ndo garanto que isso vai ter sucesso com aquele outro usuério que quer te falar
rapidamente e vazar da reunido porque ele tem um monte de outras coisas pra fazer.
(...)Se todos os POs vao entender isso, tenho duvidas”

Need for an additional actor, the Ontology Engineer, and Likely an increase on the
system cost (PO); and

Likely increase in system development time (PO)

01h 00’ 12” - 01h 02’ 06"
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“and one more thing I thought is that the moment I put in another development role
[OE], I'm going to increase the cost and time (...) but it's an increase in cost and time
that pays off because | will have a better result, less rework in the process? (...) Could
be. But this | cannot tell you. The impression | have is that it increases the cost and
time, but considering the advantages, it might be worth it, right?”

“e mais uma coisa que eu pensei € que na hora que eu coloco mais uma figura de
desenvolvimento [engenheiro de ontologias], eu vou aumentar o custo e tempo (...)
mas € um aumento de custo e tempo que compensa porque eu vou ter um melhor
resultado, menos retrabalho no processo? (...) pode ser. Mas isso eu ndo tenho como
dizer pra vocé. A impressdo que eu tenho é que aumenta o custo e tempo, mas
considerando as vantagens, pode ser que ele valha a pena, né?”
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Likely reduction of "rework” (SE); and
Probably better cost/benefit ratio (SE)
01h 36’ 58” - 01h 37’ 48”

“everyone thinks that formalism consumes time. But she [PQO] can see the time she is
spending now to do all the tests, that things were done with little bugs that maybe
would be solved, because a bug is not a lack of understanding, it is inexperience, and
maybe they’d be resolved here, if at this time we had said a little more (...) if you have
formalism (...) we have been testing since January, we are already in August! (...) it’s
been too long and it is still full of problems”

“todo mundo acha que o formalismo toma tempo. Mas ela [PO] esta vendo o tempo
que estd levando agora pra fazer todos os testes, que as coisas foram feitas com
bugzinhos que talvez seriam solucionados, porque bug néo € falta de compreensao, é
inexperiéncia, talvez seriam solucionados aqui, se nesse momento a gente tivesse dito
um pouco mais (...) se tem um formalismo (...) n6s estamos testando desde janeiro, n6s
ja estamos em agosto! (...) é muito tempo e ainda esta lotado de problema”

01h 41’ 54” - 01h 42’ 00”

“So, do you consume a little more time? Yes, you do. But | assure you that you will
have less error”

“Entéo, consome um pouco mais de tempo? Consome sim. SO que eu garanto pra vocé
que voceé vai ter menos erro”

4.3.4 Specifying Learning

The objective of this section is to report the learning resulting from this
experiment, mainly concerning the research questions RQ; and RQ; that motivated
the development of this MSc's project. Thus, we will present our conclusions based
on the analysis main results described in the precedent section, and summarized in
Tables 10 and 11.

As can be observed in these tables, the PO comments and evaluations are
mainly focused on aspects and issues related to the development process of a
product that "responds” to the user demands. On the other hand, the SE comments
and evaluations are mainly focused on aspects and issues related to the software

development methodologies employed on Cycle 1 and on Cycle 2.
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Product Owner (PO)

Software Engineer (SE)

Focus on the application development

Focus on the development methodology

Advantages

Disadvantages

Advantages

Disadvantages

Agility due to weekly
meetings

Lack of more
systematic "records"
that could give more
visibility to the
different
development phases

Using agile software
development
methodologies like
Scrum

Scrum distributes
roles and activities to
team members, but
does not explain
how to implement
these activities

Lack of a formal
methodology that
facilitates the
communication with
the user and with the
developer

Division into non-
testable sub-tasks
throughout the
process

The need for more
frequent meetings
during the
requirements
gathering phase

Using screen
prototypes

Using screen
prototypes

Not testable with real
data set

Software that
“handles the
Medicine
Programme needs”

Lack of development
team experience

Lack of development
team experience

Lack of openness for
more effective
collaboration, not
taking advantage of
PO meaningful prior
experience

Lack of openness for
more effective
collaboration, not
taking advantage of
SE meaningful prior
experience

Discontinuity and
very delayed testing

Discontinuity and
very delayed testing

Table 10: Main results of the Evaluating phase of Cycle 1
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Product Owner (PO) Software Engineer (SE)
Focus on the application development Focus on the development methodology
Advantages Disadvantages Advantages Disadvantages
Phase for defining a Use of formal Longer development
common language methodology to process
between user and complement Scrum

developer

Use of "records" that | Does not use screen | Use of “records” that | Does not use screen

give visibility to the prototypes facilitate the prototypes
development phases communication with
and enable the PO Probably the usual the user Probably the usual
collaboration on POs will have POs will have
those phases understanding understanding
difficulties difficulties
Need for an Better

additional actor, the | communication with
Ontology Engineer, | the developer, and
and likely an consequent increase
increase on the in productivity
system cost

Likely increase in Likely reduction of
system development | "rework" (reparagéo
time de erros)
Possibility of better Probably better
result with less cost/benefit ratio

"rework"

Table 11: Main results of the Evaluating phase of Cycle 2

The results shown in Table 10 indicate that, despite the focus difference, the
difficulties identified on Cycle 1 by both interviewees converge. These results
corroborate with our assumption that the exclusive use of Scrum method in Cycle 1
would reveal communication issues between the PO and DT, insofar as information
is lost in EAR and BPB activities. In the first one, due to the interaction between PO
and DT almost always been in natural language and through texts, and since all
information extracted from the user stories are described exclusively using BPMT. In
the second one, due to the mapping of the informally specified requirements to PB

items, which are also usually informally or semi-formally described.

Others significant convergences indicated by the results in Table 10 concerns
the very long time of application development, and the lack of DT openness in
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receiving a more effective collaboration from the PO and SE, both with significant
prior experience in their respective roles. Even though the interviewees agree that
the main cause of significant delays in the Pl releases was due to most tests being
insufficient and non-continuous throughout the software development, they pointed
out other factors that should be taken into account. The PO emphasizes the
complexity of the requirements related to the UFSCar Medicine Programme
evaluation system as a factor to be considered, but for the SE the adopted method

and the DT lack of experience are the other relevant factors to be considered.

Based on Table 10 results and the considerations above, our main learning
from Cycle 1 is: there is no enough evidence that our research questions RQ; and
RQ-, input of this AR experiment, were satisfactorily answered using Scrum. With the
exception of the screen prototypes, who both interviewees pointed out to be a very
productive resource in the communication between PO and DT, all others comments
reinforced the problems related to RQ: and RQ,. This learning motivated us to verify
if those same problems could be better solved using ScrumOntoBDD. So, we used
them to feed the Diagnosing phase of Cycle 2, whose main objective is to verify if the
interviewees had experienced the same problems reported in Cycle 1, and if not how
ScrumOntoBDD helped to avoid or solve them.

The results shown in Table 11 indicate that, despite the focus difference, there
are convergences in the interviewees’' views regarding the possibilities created by
ScrumOntoBDD to overcome the problems verified during Cycle 1. In this sense, the
ScrumOntoBDD characteristics that are considered to be the most advantageous
are: (1) the ability to define a common language between users and developers by
employing ontologies and BDD; (2) the generation of "records" that give visibility to
each phase of software development, which can also improve the communication
and participation of PO within the DT; and (3) the reduction of the total time spent
repairing software bugs. Another convergence to be pointed out is the need to
introduce into ScrumONtoBDD the screen prototypes usage, since it was considered

a major advantage in Cycle 1 by both interviewees.

The results in Table 11 show also convergences on some problems pointed out

by the interviewees about ScrumOntoBDD usage. The first one concerns possible
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difficulties, to be faced by less experienced or less available POs, for understanding
the formalism involved in this approach since its first activity. The second one is the
longer development time required for creating the ontologies, and the higher cost due
to the insertion of a new actor, i.e., the Ontology Engineer (OE). Nevertheless, both
interviewees point out the potential of ScrumOntoBDD to obtain better results in
terms of cost-benefit. The SE insists on the potential significant reduction of time
spent in the software development process as a whole, due to the smaller number of

errors she believes this approach would produce.

Based on Table 11 results and the considerations above, our main learning
from Cycle 2 is: there is evidence that our research hypotheses H; and Hy, i.e.,
combining BDD with Scrum can improve the communication between PO and
developers, and employing ontologies can eliminate the ambiguities intrinsic of using
natural languages to report user stories, are both held when employing
ScrumOntoBDD for agile software development.

4.4 Final Considerations

In this chapter we presented an experimental analysis of ScrumOntoBDD for
agile software development, whose main objective was to evaluate our two
hypotheses when employing this approach. The reaserch used for the experiemantal
analysis was Action Research for two reasons: it is a cyclical process guided by the
collaborative and continuous learning principles; and the AR allows the cooperative
and participative involvement between the researcher and the actors of the

experiment.

The experiment was conducted with the participation of the same PO and the
same PhD’s student, who were involved in the EAMS-CBALM development by the
software house, for being able to evaluate our hypotheses. A usage scenario was
chosen in the Education domain, inside the context of the UFSCar Medicine
Programme, and supported by EAM-CBALM, which has similarities to the one
employed to illustrate ScrumOntoBDD. Therefore, most of the ontologies already

created and validated were reused. Neverthless, the new usage scenario was more

91



Chapter 4: ScrumOntoBDD Analysis

complex, and more often requested by system's users than the one used to illustrate
the approach.

In order to have PO and SE independent views of the experiment, it was
executed it twice: first involving PO and researcher; and second involving SE and
researcher. The AR phases were followed and it results were analysed with the
supervision of an AR expert. Each phase was detailed and illustrated with excerpts of
the material used and produced during the experiment. In the evaluation phase, the
semi-structured interview model was chosen since it follows a pre-defined script of
subjects to be addressed with the interviewees, instead of a sequence of issues of
questionnaire type. Both interviews were audio-taped and fully transcribed in
Portuguese. The transcriptions were analysed, their most relevant excerpts were
selected and sumarized into tables, allowing a better understand of the learning

results from the experiment cycles.

The conclusions based on the analysis of the experiment main results indicated
that ScrumOntoBDD allows for both, improving quite a lot the communication
between PO and developers (H;), and eliminating quite a lot the ambiguities intrinsic

of using natural languages to report user stories (H>).

The following chapter will present some related works to the one described in
this MSc’s dissertation, splitting them in two sections: the related works that employ
BDD to improve software development; and the related works that employ Ontology

to improve software development.
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This chapter presents some related works to the one described in this MSc’s dissertation,
splitting them in two sections according to the two systematic literature reviews carried
out during the development of this MSc’s project. Section 5.1 presents the most related
works to ours that employ BDD to improve software development; Section 5.2 presents
the most related works to ours that employ Ontology to improve software development

and Section 5.3 has the final considerations.

5.1 BDD Related Works

The rising popularity of BDD has spurred research to apply it into a variety of
different domains (Diepenbeck, 2015). Since currently available BDD tools give little
or no support to the planning phase, most of the BDD related works, we found in our
first systematic literature review, define a specific ubiquitous language for a given

application domain.

The paper “Modeling test cases in bpmn for behavior-driven development”
(Lubke, 2016) presents a platform for integrating systems responsible for land
registration in Switzerland. The goal is to reduce process execution time between
systems and also the communication time between POs. In order to model
executable integration processes between various systems and to develop test cases

to validate these processes, the authors used BDD and Business Process Model
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Notation (BPMN) as the ubiquitous language for the test case models (scenarios)
construction. The BPMN was chosen because this language is known by the POs. By
combining BDD with  BPMN scenarios, the authors found improvements in
communication between developers, users and investors, which contributed

significantly to the more agile development of the platform.

The paper “Testing of web services using behavior-driven development”
(Orug, 2016) proposes a tool to facilitate the creation of scenarios for web services
test. This tool uses BDD in conjunction with the ubiquitous language Gherkin
(Wynne, 2012) for dynamically generating test scripts. These scripts are run in
JMeter, a test tool for analysing and measuring the performance of web applications
(JMeter, 2016). The authors claim to achieve two benefits with this tool: because
Gherkin is a domain-specific language, it allows any domain expert to create and run
web services tests even without software knowledge; and developers do not need to

write unit tests manually since JMeter automates testing.

The paper “Testing prototypes and final user interfaces through an ontological
perspective for behavior-driven development” (Silva, 2016) proposes an approach
based on BDD to support the automated assessment of artefacts along the
development process of interactive systems. A formal ontology model is defined for
describing concepts used by platforms, models and artefacts that compose the
design of interactive systems, allowing in this way a wide description of User
Interface (Ul) elements and its behaviours to support testing activities. In addition, the
approach proposes improvements in how teams must write requirements for testing
purposes. Once described in the ontology, the behaviours can be reused freely to
write new scenarios in natural language, providing test automation in BDD and

decreasing manual coding.

The paper “Assisted behavior driven development using natural language
processing” (Soeken, 2012) presents a methodology to assist developers carrying
out the BDD steps. This methodology proposes a design flow where the developer
engages in a dialog with a computer program in an interactive way. This dialog
contains the user history, and this program processes each spoken sentence and

generates the step definitions and code blocks (classes, attributes and methods) of

94



Chapter 5: Related Works

each user story scenario. Some natural language processing tools are explored and
a case study illustrates the application. Rather than going manually through the
established BDD steps, this methodology suggests some scenario skeletons

facilitating tests refinement and implementation.

The main difference between our work and those presented in this section is
that, in addition to applying BDD in software development, our work also exposes the
benefits of using BDD in combination with Scrum. Moreover, our case studies were
developed for the Education domain, more specifically for courses based on active
learning methodologies, and we didn’t find in our systematic literature review this

combination of BDD and Scrum for information system development in this domain.

5.2 Ontology Related Works

Ontologies have been used in many areas of Computer Science, and in the
Software Engineering area most of the Ontology related works we found in our
second systematic literature review, propose a process, or an approach, or another
way to combine ontologies with some agile software methodology in order to improve

software development.

The paper “OntoSoft Process: Towards an agile process for ontology-based
software” (Machado, 2016) proposes an agile process that associates practices of
Software Engineering, Ontology Engineering and Scrum for improving the
collaboration between software and ontology engineers. This process provides a set
of guidelines for defining activities, tasks, roles, and artefacts to develop ontology-
based software. OntoSoft was applied for developing an ontology-based application
to map and recommend real estates. This paper synthesizes the main results
obtained in the development of a PhD’s project, and its complete description can be

found in (Machado, 2017), a PhD’s thesis written in Portuguese.

The paper “Multi-Agent System for intelligent Scrum project management”
(Lin, 2015) presents an approach to help team members perform more efficiently

their daily tasks according to a specific process. This approach is based on the K-
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CRIO ontology for business processes modeling and on a multi-agent system for
providing intelligent assistance to workers.

The paper “Improving agile requirements: the Quality User Story framework
and tool” (Lucassen, 2016) proposes the QUS framework for ensuring the quality of
agile requirements expressed as user stories. QUS contains 13 criteria that
determine the quality of user stories in terms of syntax, semantics, and pragmatics.
Based on QUS, the Automatic Quality User Story Artisan (AQUSA) tool was built to

detect QUS quality criteria violations, and to improve user stories.

The paper “A Behavior-Based Ontology for Supporting Automated
Assessment of Interactive Systems” (Silva, 2017) introduces an ontological model to
support scenario description and to test functional requirements of interactive
systems. This model was developed based on BDD principles, describing user
behaviours when interacting with User Interface (Ul) elements in a scenario-based
approach. Once described in the ontology, behaviours can be freely reused to write
new scenarios in natural language, providing test automation. A case study is
presented for the flight tickets e-commerce domain, where ontology-based tools were

used to support the assessment of evolutionary prototypes and final Uls.

5.3 Final Considerations

All the works presented in this section employ ontologies for specific purposes:
for boosting the collaboration among software engineers and ontology engineers, for
modeling the Scrum development process, for extracting semantic information to
improve user stories, and for supporting test automation. The main difference
between these works and ours is that we use ontologies in a broader context, starting
from a reference ontology for a given domain, and gradually specializing it to be used
in the agile software development for that domain.

Last but not least, our work proposes an integrated approach that combines

three disciplines, i.e., Scrum, Ontology and BDD, for improving agile software
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development, and to the best of our knowledge this combination has not been
addressed before.

The following chapter will present this MSc’s dissertation concluding remarks,
discussing its main contributions and limitations, and giving directions for future

works.
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CONCLUSION

This final chapter presents our concluding remarks of this work, discussing its main

contributions and limitations, and giving directions for future works.

6.1 Contributions and Limitations

The main motivation for doing this research was the following problems we
observe during the EAMS-CBALM development using Scrum: it was quite often
necessary to redefine some system behaviour scenarios, and consequently the PB
items, due to misunderstanding of the stories reported by the PO; and the definition
of test suites was cumbersome, resulting in test suites that were incomplete or did

not comply with the system requirements.

These problems raised the following research questions: how to improve the
communication between PO and developers (RQ3:); and how to eliminate the
ambiguities intrinsic of using natural languages to report user stories (RQ;). Based on
these questions, we have established two main hypotheses: combining BDD with
Scrum can improve quite a lot this communication (Hi); and employing ontologies

can eliminate quite a lot these ambiguities (H»).

The first contribution of this MSc’s project was the development of a case

study in the EAMS-CBALM context for verifying Hs. It was developed by employing a
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ubiquitous language for the Education domain together with BDD scenarios and
acceptance tests, for allowing the PO to follow and properly communicate with the
developers throughout the development process. This work was reported in (Souza,
2017).

The second contribution of this MSc’s project was the development of another
case study also in the EAMS-CBALM context for verifying H,. It was developed by
employing domain ontologies to describe the UFSCar Medicine Programme, in order
to reduce the ambiguities caused by using a natural language as a ubiquitous

language. This work was reported in (Souza, 2018).

The main contribution of this MSc's project was the development of
ScrumOntoBDD approach, which combines Scrum, Ontology and BDD, for joining
the two precedent works, and for assuring both hypotheses. An experimental
analysis of ScrumOntoBDD was carry out using Action Research, in order to get
evidences that the two hypotheses hold when employing this approach. This work

was reported in this MSc’s dissertation.

The main difficulty we found during the development of this MSc’s project was
related to ScrumOntoBDD validation. Our hypotheses deals with the communication
between POs and developers, and all works we have done were in the EAMS-
CBALM context, a product developed by a software house. Therefore, for a
concluding verification of these hypotheses employing our approach, it would be
necessary to develop an experiment involving the complete EAMS-CBALM
development team, and that was not possible. So, the ScrumOntoBDD evaluation we
performed was limited to find evidences that our hypotheses hold when employing

this approach.

6.2 Future Works

Immediately, we should incorporate the improvements in ScrumOntoBDD
approach suggested by the experiment participants. For example, the inclusion in the

Defining Sprint Backlog activity of the Screen Prototype Generation task related to
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the SelectedBDDUSS item of the Backlog, so these screen prototypes would be
validated by the PO and, if needed, this item could be adapted before output it to the

next activity, i.e., Executing Sprint Backlog.

We intended to write a paper describing the whole work done in this MSc’s
project, which was reported in this MSc’s dissertation. This paper should be
submitted to an international journal evaluated (Qualis) as Aj, or A; in the Computer
Science area by the Coordination for the Improvement of Higher Education
Personnel (CAPES).

The next work should be a quantitative study of the ScrumOntoBDD approach
through an experimental methodology as the one presented in (Wohlin, 2000). This
study must involve two development teams that will separately develop the same
application twice: in the first, a team will employ Scrum, and the other will employ
ScrumOntoBDD; and in the second, these approaches will be reversed. Data such as
the time spent on each development of the application should be collected for further

analysis.

Finally, we believe this project can be extended in order to transform the
ScrumOntoBDD approach into a process, by refining its activities and the involved
tasks, thus providing this way more detailed guidelines for development teams.
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Appendix A

THE WRITTEN INFORMED CONSENT FORM

Termo de Consentimento Livre e Esclarecido

(1) Vocé esta sendo convidado a participar de um experimento relativo a pesquisa
“ScrumOntoBDD: uma abordagem, baseada em Scrum, Ontologia e BDD, para o
desenvolvimento agil de software”;

(2) Vocé foi selecionado por ser um profissional de Saude, professor de Ensino
Superior, especialista em Metodologias Ativas de Aprendizagem e por ter participado
ativamente no desenvolvimento do projeto “Software de Gestdo Pedagogica e
Académica para Cursos Baseados em Metodologias Ativas de Aprendizagem
(SGPA-CBMAA)’;

(3) O objetivo desse experimento € realizar uma analise comparativa da abordagem
ScrumOntoBDD, proposta nessa pesquisa, com o método Scrum, utilizado no
desenvolvimento do SGPA-CBMAA. Nesse experimento serdo empregados o
processo Pesquisa-Acdo e uma entrevista semi-estruturada;

(4) O experimento e a entrevista serdo conduzidos pelo pesquisador Pedro Lopes de
Souza, aluno de mestrado do Programa de PG4s-Graduacdo em Ciéncia da
Computacéo (PPG-CC) da Universidade Federal de Sao Carlos (UFSCar);

(5) Sua participacdo nesse experimento consistira em acompanhar a explanacao do
pesquisador das diversas fases envolvidas no desenvolvimento de uma aplicagéo,
tanto utilizando o método Scrum quanto a abordagem ScrumOntoBDD, solicitar
eventuais esclarecimentos durante essa explanacéo, responder as questdes durante
a entrevista e, se possivel, tecer muitos comentarios durante todo o experimento;

(6) Esse experimento ndo oferece danos a sua saude, mas eventuais
constrangimentos ou desconfortos poderdo surgir durante o uso de equipamentos
computadorizados, tais como desktop, notebook e celular, ou devido ao tempo
despendido na participacdo do experimento. Em relagdo a entrevista, as questdes
foram planejadas de forma a evitar possiveis constrangimentos ou desconfortos e
caso ocorram, vocé podera se recusar a responder ou mesmo interromper a sua
participagdo a qualquer momento, sem qualquer prejuizo em sua relagdo com a
instituicdo ou com o pesquisador;
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(7) Para que se possa realizar uma boa anélise posteriormente, todo o experimento
serd agravado desde que tenha o seu consentimento;

(8) Explicitagdo da liberdade do sujeito em recusar a participar ou retirar seu
consentimento, em qualquer fase do experimento, sem penalizacdo alguma e sem
prejuizo ao seu cuidado:

(@) “A qualquer momento vocé pode desistir de participar e retirar seu
consentimento”;

(b) “Sua recusa nao trara nenhum prejuizo em sua relagdo com o pesquisador ou
com a instituicao”.

(9) Explicitacdo da garantia do sigilo que assegure a privacidade do sujeito quanto
aos dados confidenciais envolvidos no experimento:

(@) “As informagbdes obtidas através desse experimento serdo confidencias e
asseguramos o sigilo sobre sua participacao”;

(b) “Os dados né&o seréo divulgados de forma a possibilitar sua identificagdo. Sua
privacidade sera garantida, pois vocé ndo sera identificado como participante pelo
seu nome, preservando o sigilo de sua identidade”.

(10) N&o haverd qualquer ressarcimento relacionado a eventuais despesas
decorrentes de sua participacdo no experimento.

Pedro Lopes de Souza
Programa de Pos-Graduacao em Ciéncia da Computacéo (PPG-CC) - Universidade
Federal de Sao Carlos (UFSCar)
Caixa Postal 676, CEP 13.565-905, S&o Carlos-SP, Tel.: 16-33518233
Endereco e telefone do Pesquisador
Rua Dom Pedro Il, 1133, Apto 42, Vila Monteiro, CEP 130560-320, Sédo Carlos-SP,
Tel.: 16-33713820

Declaro que entendi os objetivos, riscos e beneficios de minha participacdo nesse
experimento e concordo em participar.

Séo Carlos, 06 de agosto de 2018.

Assinatura do participante da pesquisa
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Appendix B

THE INTERVIEWS ORIGINAL SCRIPT

ROTEIRO DE ENTREVISTA

Figura 1: Visualizagdo do esquema geral das duas abordagens
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Iemmmmmem oo Prototipo de Telas ——+———.
F\valiag‘,éo_!

Execugao do Sprint + Y
Implementagao Product Backlog
\l- »- Criar Formato Avaliagdo Desempenho Pessoas

Sprint Review - Vizualizar Formato

Incremento de Produte| | | 1 L=z
T

Produto Final Defini¢ao do Sprint Backlog

Criar Formato Avaliagdo Desempenho Pessoas
|
Execugao do Sprint
- Geragao dos Testes de Aceitagao
- Implementacéo

v
Y

Sprint Review
Incremento de Produto

T
Produto Final

O esquema da esquerda representa a abordagem SCRUM pura, realizada pela TokenLab.
O da direita representa a abordagem ScrumOntoBDD proposta no meu mestrado.

Como vocé pode observar, ambas tém o mesmo ponto de partida: Histéria do Usuario e a
Documentacéo do Curso de Medicina.

Relembrando a histéria do usuario que foi apresentada por vocé.
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Figura 2: Histéria do usuario em linguagem natural:
PO: Silva

Requesito: Criar uma avaliacdo de desempenho no processo ensino-aprendizagem do
facilitador (Formato na categoria Avaliagcdo de Desempenho de Pessoas)

Historia do Usuario:
Para que o estudante do curso possa realizar a ADPEA do facilitador, é necessario que o
coordenador do curso (ou outro perfil que tenha essa permissao) crie o formato de avaliacdo
ADPEA do facilitador. Para isso € necessario definir a categoria desse formato de avalicdo
(avaliacéo de desempenho de pessoas), 0 curso, a oferta, a turma, a atividade curricular e a
acao educacional.
Para cadastrar uma a avaliagdo ADPEA do facilitador, o sistema deve guardar os seguintes
campos: o titulo desse formato; o tipo de instrumento (previamente cadastrado); um campo
descritivo para registro de observacgdes; o periodo a que se refere o formato contendo data de
inicio e fim; o periodo que o formato ficara disponivel para resposta pelos estudantes
contendo data e hora de inicio e fim; e confirmar quais os grupos da turma que deverao
responder a avaliacao.
Apo6s definir o cabegalho do formato, o coordenador define o corpo do formato. O corpo
consiste em questdes que podem ser do tipo dissertativa, ou objetiva de resposta Unica. O
corpo deve conter obrigatoriamente um campo denominado conceito que podera aceitar as
seguintes opgdes de resposta:

o Satisfatorio;

o Precisa melhorar;

e Sem emissdo de conceito.
O sistema deve permitir o reaproveitamento de outros corpos de formato previamente
cadastrados, mas que possam ser editaveis. Além disso as questdes desses corpos importados
devem ficar na cor vermelha a fim de sinalizar que estas foram reaproveitadas. Ao finalizar a
edicdo de um corpo de formato importado, a cor vermelha deve ser trocada para a cor padrao
a fim de indicar que este foi validado com sucesso.
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Exemplo de tipos de questdes de um corpo de formato:

Dissertativa

Como foi o desempenho do facilitador nas atividades de sintese
provisoria e nova sintese? Justifique.

Como foi o cumprimento dos pactos de trabalho? Justifique.

Comentarios adicionais e/ou sugestdes do estudante para o facilitador.

Objetiva - Resposta
anica

Como foi o desempenho do facilitador nas atividades de sintese
provisoria e nova sintese?

a. Otimo

b Bom

C. Regular
d Péssimo

Como foi o cumprimento dos pactos de trabalho?

a. Otimo
b. Bom

C. Regular
d. Péssimo

Outras questdes especificas daquela atividade.

a. Otimo
b. Bom

C. Regular
d. Péssimo

Conceito

o Satisfatorio
e Precisa melhorar

Em azul estdo destacadas as caracteristicas principais da histéria observadas
pelos engenheiros de Software.
Essas caracteristicas € que vao ser reproduzidas na etapa seguinte: Diagrama de

Caso de Uso.
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Ciclo 1

Figura 3. Diagrama de Caso de Uso baseado na historia do usuario:

Essa fungdo esta Registro Avaliacédo de Pessoa (ADPEA do Facilitador)
detalhada no diagram de

caso de uso:
Registro do Instrumentodo
Estudante

Registrar tipo de
Instrumento

Carregar Formato

<<include>>
-
Listar Formatos

Existentes

<<extend>>
Vg

Mostrar Formato

Listar formatos de
acordo filtros
especificados pelo
Usuario

Definir Instrumento
7/
s

, 7
<<include>>

Importar Questao

Definir o Corpo do

Formato Criar Quest&o
Coordenado < Banco
do Curso <<include>> de Dados
\ s N
\ <<extend>> <<extend>>
\ - ~
Editar Formato \ ) Questdo
N \ Questéo Objetiva de
Extension Points N 5 \ Dissertativa Resposta Unica
Modificar <<include>> \
, Deletar AN AN \
<<extend>>

<<extend>> \ \
N

Update Format List

Deletar Formato Modificar Formato

Extrair as questdes do
corpo do formato e
salvar na base de dados

Exibir Formato

—<<include>>—
para Respondente

Visualizar Formato

Copiar Corpo do
Formato

« Como vocé pode observar as caracteristicas sao resumidas nessa etapa.

e A npartir dessas caracteristicas resumidas neste diagrama, a equipe de
desenvolvimento produziu o product backlog, uma lista, organizada por
prioridades, de requisitos do sistema a serem desenvolvidos.
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Figura 4: Product Backlog TokenLab

Project Key Summary Issue Type | Status | Priority | Resolution| Assignee Sprint
PEMAAP-  |sIR-2900 |SIR-2874 [Front] Implementar Sub-task Resolved |Major Done Programador 1 |Sprint 16, Sprint 17
Sino-Libanes replicacéo de formato
PEMAAP-  |sIR-2899 |SIR-2874 [Front] Implementar Sub-task Closed  |Major Done Programador 1 |Sprint 16, Sprint 17
Sirio-Libanes associacdo de grupos a formato de

Avaliacdo de Desempenho de Pessoas
PEMAAP- SIR-2785 [SIR-2080 [Front] Criacéo/edicdode |Sub-task Closed Maijor Done Programador 2 | Sprint 16, Sprint 17
Sirio-Libanes formato para permitir edicdo de

alternativas
PEMAAP- SIR-2661 [SIR-1849 [Front] Em formato, no Sub-task Closed Maijor Done Progamador 2 |Sprint 16, Sprint 17
Sino-Libanes cadastramento da questdo, criar um

tipo dissertativo e um tipo multipla

escolha de resposta (nica
PEMAAP-  |5IR-2636 |SIR-2601 [Front] Apds salvar um Sub-task Closed  [Major Done Programador 1 |Sprint 16
Sirio-Libanes formato, retornar para a tela de

consulta de formato
PEMAAP- 5IR-2601 [Como PO, gostaria que fossem Bug Closed Major Done Unassigned  |Sprint 17
Sino-Libanes sanados todos os bugs relacionados a

Formatos

A partir do Product Backlog, foram selecionadas as primeiras atividades (as mais
prioritarias) para compor o Sprint Backlog e criacao dos protétipos de telas, como
no recorte a seguir.
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Figura 5: Recorte do prototipo de telas

@ Instituto Sirio-Libanés de Ensino e Pesquisa

Inicio

Féruns

Cursos

Usuirios

Perfis de Acesso

Plancjamento

Avaliagdes

Instrumentos.

Reg. de Desempenho

Inicio

Foruns

Perfis de Acesso

Planejamento

Avaliagdes

Vocé deve se lembrar dessas telas, e das reunides em que foram feitas discussdes

IEP  Formatos < Adicionar Formato

ADICIONAR FORMATO - AVALIACAO DE DESEMPENHO DE PESSOAS

Publicar:

DADOS BASICOS

“Titulo:

*Tipo de Instrumento:

*Acio Educacional:

*Cariter da Avaliagio:

*N° de Planos de Melhoria:

PERIODO A QUE SE REFERE

Data de Inicio:

PERIODO PARA RESPOSTA

Data/Hora de Inicio:

PERIODO PARA VALIDACAO

Data/Hora de Inicio:

Sim ® Nio

Selecione uma opcao:

Selecione uma opgao:

Formativa

0

PERIODO PARA COMENTARIOS

“Tipo de Instrumento:

“Acdo Educacional:

“Cardter da Avaliagio:

*N* de Planos de Melhoria:

PERIODO A QUE SE REFERE

Data de Inicio:

PERIODO PARA RESPOSTA

Data/Hora de Inicio:

PERIODO PARA VALIDACAO

Data/Hora de Inicio:

@ Instituto Sirio-Libanés de Ensino e Pesquisa

Selecione uma opgio:

Selecione uma opgdo:

o

PERIODO PARA COMENTARIOS

Data/Hora de Inicio:

apresentadas criticas e sugestdes.
Em funcao dessas criticas e sugestdes, foram atualizados os itens do Sprint Backlog e

realizada a execucdo Sprint para implementacao.

Céssia Clemente ~
Administrador
@ Ajuda
Histérico:
Observagio:
Data de Fim: =]
Data/Hora de Término: =]
Data/Hora de Término: =]
CassiaClemente  [vy,
Administrador k?
Observacio:
Data de Fim: (=}
Data/Hora de Término: =]
Data/Hora de Término: (=}
Data/Hora de Término: =]

Na préxima figura, vocé pode ver um recorte desta implementacgéo final.

e
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Figura 6: Codigo TokenLab

1  package br.com.tokenlak.pemaap static comstraints = {
topic blank: false, nullable: false
bracket blank: false, nullakle: false
historical blank: true, nullable: true
assessmentBracket blank: false, nullable: false
timelengthInitialDate blank: true, nullable: true
timeLlengthFinalDate blank: true, nullable: true
mustBePublished blank: false, nullable: false
notes blank: true, nullable: true
number0fImprovementPlans blank: false, nullable: false
anawerTimeInitialDate blank: false, nullable: false
answerTimeFinalDate blank: false, nullable: false
commentTimeInitialDate blank: false, nullable: false
commentTimeFinalDate blank: false, nullable: false
validationTimeInitialDate blank: false, nullable: false
validationTim=FinalDate blank: false, nullable: false

class Format |

5 String topic
Long bracket £
String historical a7
Long assessmentBracket
Boolean mustBePublished

10 String notes

11 Long mumberOf ImprovementPlans
12 Date timelLengthInitialDate

13 Date timelengthFinalDate
Date answerTimeInitialDate

Date answerTimeFinalDate

1€ Date commentTimeInitialDate
1 Date commentTimeFinalDate

18 Date walidationTimeInitialDate

15 Date walidationTimeFinalDate

21 static hasOne = [appraisee: 0fferOccupation,

evaluator: 0fferOccupation,

appraisee blank: true, nullable: true
evaluator blank: true, nullable: true
course blank: false, nullable: false
instrument blank: false, rullable: false
levelFour blank: true, nullable: true

23 course: Course,

24 instrument: Instrument, 64
25 levelFour: LevelFour,

2& levelFive: LevelFiwve,

2 intervieweeWithOf ferOccupation: OfferOccupation]

levelFive blank: true, nullable: true

intervieweeWithQfferOccupation blank: true, nullable: true

improvementPlans blank: true, nullable: true

offers blank: false, nullable: false

28 £ questionsStatements blank: true, nullable: true

23 SortedSet questionsStatements respondedForms blank: true, nullable: true

30 intervieweesWithliccessProfile blank: true, nullable: true
schoolClasses blank: false, nullable: false
workingGroups blank: true, nullable: true

static hasMany = [improvementPlans: ImprovementPlan, 71
el offers: Offer,

questionsstatements: QuestionsStatement,
34 respondedForms: RespondedForm, 74
intervieweesWithAccessProfile: AccessProfile, 75
schoolClasses: 3choolClass, 76
workingGroups: WorkingGroup] 7

static mapping = |
historical type: 'text’'
notes type: 'text’

static belongsTo = WorkingGroup 79 | 1

18 def r= or (formatfueryResultsTreeMap) |
15 J50NArray formatsForlctivityEvaluatorBylevellndCourseindOfferAndSchoolClassIS0NArray = new JSONArray()

21 formatQueryResultsTreeMap.values () .each | formatQueryResult ->
22 J50NArray formatsdSONArray = new JSOMArray()

24 formatfueryResult.formats.each [ format ->

25 J50NCkject formatJS0NOkject = new JS0NCkject()

2 formatJS0NChject.put (' formatId’', format.id)

2 formatJ50NOkject.put (' formatTopic', format.topic)

23 formatJSONCkject
29 formatJSONChject

formatJS0NOkject

31 formatJSONCOkject

.put{' formatTimelengthInitialDate',

format.timelengthInitialDate)

.put (' formatTimeLengthFinalDate',

format.timelengthFinalDate)

put (' formatAnswerTimeInitialDate', format.answerTimeInitialDate)

.put (' formatAnswerTimeFinalDate',

format.answerTimeFinalDate)

32 formatJSO0NCkject.put (' formatMustBePublished', format.mastBePublished)

34 formatsJS0NArray.add (formatJS0N0bject)

37 J50NCOkject formatsJ30NOhject = new JSO0MObject()
formatsJS0NCbject.put('listTopic', FORMATS + formatQueryResult.topic)
formatsJSONObject.put (' formats', formatsJSONArray)

41 formatsForictivityEvaluatorBylevelAndCourseind0fferindSchoolClassIS0NArray.add (formatsJSONOb ect)
42 }

e O cddigo gerou a implementacao dos requisitos apresentados nas telas definitivas do
programa, conforme recorte abaixo.
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e Figura 7: Tela criacdo do formato de Avaliacdo de Desempenho de Pessoas

= ! Universidade Federal deS&o Carlos

A inkio

™ Cursos

L Usuirios
@ Perfisde Acesso
& Planejamento

B Avliacses

»  Instrumentos

UFSCar / Formates / Oferta 2015

ADICIONAR FORMATO - AVALIACAQ DE DESEMPENHO DE PESSOAS - OFERTA 2015 - OFICINAS DE TRABALHO © Ajuda

Publicar Sim () Nio

DADOS BASICOS

“Titulo Historico;

“Tipo de Instrumento;
» SELECIONEUMA OPCAO

Cariter de Avaliagio: SELECIONEUMA GPGAO

*Nede Planos de Melhorias:

»  Resistro deDesempenho

PERIODO AQUE SE REFERE

*Data de Inicio:

[

PERIODO PARA RESPOSTA

*Data/Hora de Inicio: *Data/Mora de Termino:

B

GRUPOS

Atencio! Nao existem g 2 essa ativid,

O o

e Aqui se encerra o primeiro ciclo da Pesquisa-A¢cdo. Realizar primeira rodada das
perguntas semi-estruturadas

o

Qual foi sua participacdo no desenvolvimento dessa requisito especifico do

software?

= E como vocé descreveria as etapas em que vocé participou mais ativamente?

= Vocé apontaria etapas que foram mais criticas do ponto de vista da definicdo dos
requisitos do sistema? (se sim, quais?)

Qual a sua opinido sobre o desenvolvimento do requisito como um todo?

= Ou seja, considerando desde a sua primeira participacdo até a ultima tela

Como vocé vé o produto final como usuaria do sistema?

O que, dessa experiéncia, vocé levaria para 0s proximos projetos de

desenvolvimento de software?

= Tém que ficar claras: as dificuldades que ela teve (principalmente de
comunicacdo com os desenvolvedores) e sucessos

= Tém que ficar claras: as dificuldades que ela teve com a interpretacdo dos
diagramas apresentado até o momento

= Caso ela nédo fale das dificuldades de comunicacdo, fazer uma pergunta mais
direta: Sobre eventuais dificuldades de comunicagdo com os desenvolvedores, o
que vocé poderia me dizer a respeito?

OBSERVACOES:

A.
B.

Sempre pedir exemplos ou esclarecimento de pontos relevantes
Quando mencionar dificuldades, pedir mais detalhes

e [Essa abordagem parte de um estudo inicial do dominio da aplicagdo, utilizando
principalmente documentos desse dominio.

e No caso do desenvolvimento sistema, o dominio geral da aplicacdo é Educacado Superior e
o especifico é o Curso de Medicina da UFSCar

e Esse estudo foi todo documentado através de ontologias

e Uma ontologia € uma especificacdo formal de um conjunto de conceitos, relacdes e outras
distin¢des relevantes para modelar um dominio. Esse especificagdo define um vocabulério
representacional, fornecendo o seu significado e as restricbes para 0 seu uso coerente.
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Ciclo 2

Figura 8: Organizag&o do Ensino Superior
GoverningBoard

Student Department
- Role ‘J:
Facultv FacultvMember [« Teacher

Higher Location

Education |-
Organization

ResearchWork |- Publication

AgriculturalSciences

_ Degree
-Deliverable "I: : | AppliedSocialSciences
Academic <
Programme| HBiologicalSciences

Engineerings

HFormalAndEarthScences

HealthSciences

Humanities

HSocialSciences
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Figura 9: UFSCar e Curso de Medica

Class hierarchy: AcademicProgramme

%3], s

¥ owl:Thing

A& Deliverable
AcademicProgramme
AgriculturalSciences
AppliedSocialSciences
BiologicalSciences
Engineerings
FormalAndEarthSciences
HealthSciences

Gerontology
MNursing

7] [T = ][]

fal

- OccupationalTherapy -
OWLViz: AcademicProgramme [T = [
ojajviEo] & x|E| <[] [&][=)

|Asserted hierarchy | Inferred hierarchy |

isa—" o o (=]
A/—"’—/ (_;é;wironmentaIManagemenU\ndAnalysi-s:_)
CBiologiealSciences T -
S A isea —

—
'\_.Fllotechnolog}:)

™
. Gerontology J

is—/ - -

— —_ _ o - L i

(o_l_ml:Thir\_E.%m(Ii)fliverab_l_e}dm-:f_cfd_emicF'rogra:n_nj:\) . ___F_F_'SHEE‘_Y_STNEUUC_E_U_O_'_"_/'
— — ——anc “K e —

T -
i I\EhYSI otheraE!>

—
1 Numsin g\, |
S

— . —
Lo ti ITh )
_OceupationalTherapy _

<

-|ProfessionalPractic§ |

OFSCar -| SimulationOfProfessionalPractice | |

Medicine

Programme I(

-|ProfessionalPractice I |

-|SimulationOfProfessionaIPractice I |

Learning Elective |
Methodology {ProfessionalPractice Il

-| SimulationOfProfessionalPractice 1l

Cicle Il

Elective Il

1 ProfessionalPractice IV

-I SimulationOfProfessionalPractice IV

Elective Ill

-|ProfessionaIPractice \% |

Elective IV
Cicle Il

-I ProfessionalPractice VI|

Elective V
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Figura 10: Processo Ensino-Aprendizagem

Class hierarchy: Meeting 7] [ = ] ] fLAnnotations: Meeting (2] [0 = ] (]
t; |=+ BE Asserted Annotations
: rdfs:comment
¥ owl:Thing _ .
[ ConstructivistSpiralSteps The_ preceptor accompanies the stqdents in the
. . . activities of health care in the services of the
+ 0 CurricularActivity

{ . s Metworl: School and participates in the meetings to
‘“. Educatl?namctlwt',r reflect on the practice of students, in partnership
»-- (0 EvaluationInstrument with the facilitators of UFSCar of the respective
b EvaluationProcess knowledge area

LearningTrigger

- . Role Equivalent To

SubClass Of
" hasParticipationOf some Student
) hasParticipationOf some Teacher
() itTriggers exactly 1 LearningTrigger
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Figura 11: Avaliacdo de Desempenho de Pessoas

lass hierarchy: PeoplePerformaceEvaluationFormat [7] 1] = ] (%] @ Annotations: PeoplePerformaceEvaluationFormat [2] [0 = ] (]
o:l® IS EREET=T,

s 3. 50 | — -
jﬂ & The People Performace Evaluation Format of curricular activities assess the ﬁ
v--@ owl:Thing student's ability to commit to their learning and training, contributing actively

ConstructivistSpiralSteps and co-responsible with the collective construction of knowledge, considering -]

CurricularActivity | Class description | Classification results |
EducationalActivity

EvaluationFormat Description: PeoplePerformaceEvaluationFormat [ n=ols;

) CourseFormat

N . Equivalent To

CurricularActivityFormat

PeoplePerformaceEvaluationFormat
EvaluationInstrument SubClass Of
EvaluationType © EvaluationFormat
FormatBody . © hasBody exactly 1 FormatBody
) EssayQuestion
© ObjectiveQuestion " hasHeader exactly 1 FormatHeader

FormatHeader
InteractionElement
LearningTrigger
Meeting

General class axioms

p-- ) Role Subtlass Of (&nonymous Ancestor)
) hasType exactly 1 (Formative or Summative)
Class hierarchy: FormatHeader [2] (0] = W] [%] W Annotations: FormatHeader (7] [ = ] (¢
T-: [:+ K Annotations

¥ owl:Thing M=l rdfs:comment

- ConstructivistSpiralSteps For registering a PATLP evaluation, the format must keep the following fields:
CurricularActivity the farmat title; the instrument type that was previously registered; a
EducationalActivity descriptive field for reporting observations; the period with start and end dates
EvaluationFormat that the format will be available to be answered; and a confirmation of which
@ CourseFormat actors should carry out the evaluation.

© CurricularActivityFormat Bd
E:a.luatrionl‘ral.slt‘::llrl:l:‘r‘lt N ormat | Class description | Classification results |
EvaluationType Description: FormatHeader F = M E

) EssayQuestion Equivalent To
' ObjectiveQuestion
ormatHeader

[«]

SubClass Of
M Individuals by type | ® {|sSi:ln'{ecgkmjBf!,lr a:aj):;l:tl\cr ttliva;ug;ior;‘lt:)st;ument)
and (is ifi exa eckbox
Individuals by type: FormatHeader and {isSﬁ:iﬁadB: exal:tlz 3 TextField)
ﬂ @ and (isSpecifiedBy exactly 3 Calendar)
and (isSpecifiedBy exactly 1 DropdownButton)
¥ DropdownButton (1)
- {p AssessmentCategory

General class axioms

Calendar (3)
RelatedPeriod
CommentPeriod SubClass Of (4nonymous Ancestar)
AnswerPeriod

- .GIDI.ID Instances
- TextField (3
N berOfI L Plans Target for Key
Observations

Title

Disioint With

Com isso nés temos a terminologia principal do dominio da aplicacdo que sera
utilizada no desenvolvimento do sistema.

Vamos levantar agora os requisitos

Partindo novamente da Historia do Usuério + Documentagéo

Retomando o Diagrama de Caso de Uso em que estdo reproduzidas
caracteristicas principais da histéria observadas pelos engenheiros de Software,
fiz um recorte do recurso (feature) para ilustrar as proximas etapas da nossa
abordagem.
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Figura 8: Diagrama de Caso de Uso com recorte do feature de interesse
\ Registro Avaliacéo de Pessoa (ADPEA do Facilitador)

Definir Instrumento

. e
<<include>>
e
/s

. -
Adicionar Formato —<<include>>—

Definir Cabecgalho

~ Importar Questao
~
<<include>>
~
~

N \/ Definir o Corpo do

Formato

Criar Questdo
Coordenador Banco
do Curso

de Dados

~ ~
<<extend>> <<ex‘ren&>>

Questao
Objetiva de
Resposta Unica

Questao

Dissertativa

Feature: Adicionar Formato de Avaliacdo de Desempenho de Pessoas do Facilitador

In order o estudante do curso possa realizar a ADPEA do facilitador
As a coordenador do curso

| want to adicionar o formato de Avaliacdo de Desempenho de Pessoas do Facilitador
no sistema

Para facilitar o entendimento dessa feature, nds o refinamos em trés grandes conjuntos de
cenarios que representam 0s principais comportamentos do usuario:

e Sele¢do do publico alvo para o formato de avaliagcdo a ser criado.
e A definicdo do cabegalho do formato.
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e A definicdo do corpo do formato.

Background 1 (conhecimento prévio):

Dado que 0s seguintes cursos e suas respectivas ofertas existem:

Curso Oferta

- Oferta 2015
Medicina Oferta 2016
Programa de P6s Graduagdo em Gestdo Clinica | Oferta PPGGC
Dado que as seguintes turmas existem:
Oferta Turmas
Oferta 2015 Turma X (2015)
Oferta 2016 Turma XI (2016)
Oferta PPGGC VIl - 2017

Dado que as seguintes atividades curriculares e suas agdes educacionais existem:

Curso Unidade Educacional Atividade Curricular | A¢bes educacionais
Medicina | Necessidade de Saude e Estacdes de Simulagdo | - Oficinas de Trabalho
Planos Terapéuticos | I - Simulag0es
Situacdes-Problema | | - Oficina de Trabalho
(Busca de Informacdes)
- Processamento de
SituacOes-Problema
Préatica Profissional | Saude da Familia e - Pratica na USF
Comunidade | - Reflexdo da Prética
PPGGC Linhas de Cuidado e - ABP
Apoio Matricial - Oficina de Trabalho
- Plenéario
- Portifélio

Cenario 1.1: O coordenador filtra o publico alvo para o novo formato de ADP

Given o coordenador seleciona Avaliacéo de Desempenho de Pessoas

And seleciona o curso de Medicina
And seleciona a Oferta de 2016
And seleciona a Turma Xl (2016)

And seleciona a atividade curricular Estacdes de Simulagéo |
When clica na ac¢ao educacional Oficinas de Trabalho
Then o sistema verifica integridade dos dados
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And carrega pagina para definicdo do cabecalho do formato de avaliacdo
Cenério 1.2 : Variages do cenério 1
Background 2 (conhecimento prévio):

Dado que as seguintes campos para dados basicos existem:

Dados Relevancia Possiveis Instancias
Titulo Obrigatério ADPEA do Facilitador
Tipo de Instrumento Obrigatorio AD, ADPEA, AC, TP
Carater de Avaliacdo Obrigatério Formativa, Somativa
Nro de Planos de Melhorias Obrigatdrio Delall
Observacdes Opcional Pode ficar em branco

Dado que, para a Turma XI (2016), os periodos a que se referem as avaliacdes sdo:

Atividade Curricular | Acgdes educacionais Periodo
EstacGes de Simulacéo I | Oficinas de Trabalho 01/04/2016 a 10/04/2016
SimulagGes 15/04/2016 a 25/04/2016

Situacdes-Problema | Oficina de Trabalho (Busca de InformacGes) | 01/05/2016 a 10/05/2016
Processamento de Situagdes-Problema 15/05/2016 a 25/05/2016

Dado que, para a Oficinas de Trabalho, periodo para respostas e comentarios sao:

Periodo para Respostas Periodo para Comentarios

10/04/2016 as 00:00 até 14/04/2016 as 00:00 15/04/2016 as 00:01 até 20/04/2016 as 00:00

Dado que 0s grupos e seus participantes para o instrumento ADPEA sdo:

Turma XI (2016) Respondentes/Avaliadores Avaliado

Grupo A Estudante Facilitador, Preceptor
Grupo B

Grupo C Facilitador, Preceptor Estudante

Cenario 2.1: O coordenador define as variaveis do cabecalho do formato ADP do facilitador

Given o coordenador define o titulo do formato como “ADPEA do Facilitador”
And seleciona o instrumento “ADPEA”

And seleciona cardter de avaliacdo “Somativa”

And define 1 para o nro de planos de melhorias

And define o periodo a que se refere “01/04/2016 a 10/04/2016”
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And define o periodo de respostas “10/04/2016 as 00:00 até 14/04/2016 as 00:00”

And define o periodo para comentarios “15/04/2016 as 00:01 até 20/04/2016 as 00:00”
And seleciona “Grupo A" e “Grupo B”

And define respondentes e avaliadores como “Estudantes

And define avaliado como “Facilitador”

When clica em “Proximo”

Then o sistema verifica integridade dos dados

And carrega pagina para defini¢do do cabegalho do formato de avaliagéo

Cenario 2.1 : VariacOes do cenario 2.1
Background 3 (conhecimento prévio):

Dado que as seguintes formas de inserir questdes no corpo do formato existem:

Alternativas Tipo de questbes

Criar - Dissertativa
- Objetiva de resposta Unica

Importar - Dissertativa
- Objetiva de resposta Unica

Cenario 3.1: Adicionar enunciado do conjunto de questfes no corpo do formato de avaliagéo

Given o coordenador adiciona um novo enunciado de questéo
When o coordenador clica em “Adicionar Enunciado”
Then o sistema abre uma nova tela com o campo texto para adicionar enunciado

Cenario 3.2: Salvar novo enunciado do conjunto de questdes no corpo do formato de avaliacdo

Given o coordenador define o enunciado do conjunto de questdes
And o coordenador define o titulo “ADPEA do Facilitador”
When clica “Salvar”

Then o sistema salva enunciado no corpo da questao

And e fecha a tela para adicionar enunciado

Cenario 3.2: Adicionar questdes dentro do enunciado
Given o coordenador adiciona novas questdes dentro do enunciado

When o coordenador clica “adicionar questoes”
Then o sistema abre uma nova tela com os campos para adicionar questéo
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Figura 12: Modelo para especificacdo dos itens do Product Backlog
Estado Inicial
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Condigao Alividade

And selecicona a Oferta de 2016

Condigao Alividade

And seleciona a Turma XI (20148)

Condigao Alividade
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Condigao Atividade
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Figura 13: Ontologia do Sprint Backlog

Class hierarchy: StateMachineklement 7] [ = =] (%] L PPEFSettings — http://www.semanticweb.org/pedre/ontologies/20 state-machine-ontology-14#
*:| 8. || = P —— [ incevicunt Usage |
v owl:Thing Usage: PPEFSettings [ [ = m] ]

BDDTer!mIate Show: [v| thislv| different

E\raluat!onFormat Found 15 uses of PPEFSettings

EvaluationInstrument ¥ @ PPEFSetti

FormatBody ings N

Formatdeader i L 2 PPEFSett!ngs Type Transmon_

InteractionElement 7 . 4 PPEFSettings isTriggeredBy Given

StateMachineElement | N L 4 PPEFSettings isTriggeredBy When

Action & PPEFSettings isTriggeredBy Then

@ Condition v--@ Given

@Event @ Given Type Condition

@ State

@ Given Category options "AVALIACAO DE DESEMPENHO DE PESSOAS"~“eler
@ Given programme options "MEDICINA"~"element

# Given Offer options "OFERTA 2016"~~element

@ Given CurricularActivity options "ESTACAO DE SIMULACAO I"~~element

_____ & Given options "TURMA XI (2016)""element

© Transition

----- & When Type Event
& When clickOn EducationalAction actions "Oficinas de Trabalho"~~element

----- & Then Type Action
----- & Then willBeChecked PPEFSettings
& Then willBeLoaded PPEFHeader

-0 Transition (1)

i PPEFSettings
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Figura 14: Trechos do Codigo Testes de Aceitacao

public class PPEFSettingsSteps extends Steps{
// setting variables and methods to support the scenarios

Q@Given ("the programme coordinator selects People Performance Evaluation™)

public void setCategory (DropdownButton Category) {
//set Evaluation format Type
if (format.category.equals (PEOPLE APPRAISAL)) {
def currentWorkingGroupsIds = []
format.workingGroups.each { workingGroup ->
currentWorkingGroupsIds += workingGroup.id
} def currentWorkingGroups = []
//set Evaluation format Type
}
@Given ("selects the Medicine programme")
public void setProgramme (DropdownButton Programme) {
//set Programme for this format
def retrieveFormatsForCourseAppraisalByCourse (course) {

def formats = Format.createCriteria().listDistinct {
and { eg('category', COURSE APPRAISAL)
eq('course', course)

//set Programme for this format
}
@Given ("selects the Offer 2016"M)
public void setOffer (DropdownButton Offer) {
//set specific offer
if (data.offer id) {
Offer offer = Offer.findById(data.offer id as Long)
format.addToOffers (offer)
}
//multiple specific
}
@Given ("selects the Class XI (2016)")
public void setClass (DropdownButton Class) {
//set class groups
if (data.school class id) {
SchoolClass schoolClass = SchoolClass.findById(data.school class id
Long)
format.addToSchoolClasses (schoolClass)
}
//set multiple class groups
}
@Given ("selects the curricular activity Simulation Stations I")
public void setCurricularActivity(Grid CurricularActivity) {
//set curricular activity
if (curricular activity.level four id) {

as

levelFour = LevelFour.findById(curricular activity.level four id as Long)

} if (curricular activity.level five id) {

levelFive = LevelFive.findById(curricular activity.level five id as Long)

levelFour = levelFive.levelFour

//set curricular activity
}
@When ("click on the educational action Workshops")
public void setEducationalAction (Button EducationalAction) {
//perform action checking errors
if (jsonObject) {
Format format = Format.findById(jsonObject.format id as Long)
if (!format) {

messages += message (code: 'error.format.does.not.exist')
}if (messages.size() != 0) {

render (status: 422, text: messages as JSON)

return

}

//perform action
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@Then ("the system verify the selected data integrity")
public void checkDatalIntegrity () {
//Check inserted data for black spaces or no Classes

if (category.equals (PEOPLE APPRAISAL)) ({
appraisee = OfferOccupation.findById(data.appraisee id as Long)
appraiser = OfferOccupation.findById(data.appraiser id as Long)
respondentWithOfferOccupation =
OfferOccupation. findById(data.respondent id as Long)
data.workingGroups.each { jsonWorkingGroup ->
WorkingGroup workingGroup =
WorkingGroup. findById(jsonWorkingGroup.working group id as Long)
if (workingGroup) {
workingGroups += workingGroup
//Check inserted data for black spaces or no Classes
}
QThen ("loads the people performance evaluation format header page")
public void displayPPEFHeader () {
//creating, persisting and display format header
Format format = new Format (title: data.title,
category: data.category as Long,
historical: data.historical,
assessmentCategory: data.assessmentCategory as Long,
relatedPeriodInitialDate:
DateUtility.instance.stringToDate
(data.relatedPeriodInitialDate),
relatedPeriodFinalDate:
DateUtility.instance.stringToDate
(data.relatedPeriodFinalDate),
mustBePublished: data.mustBePublished,
appraisee: appraisee,
appraiser: appraiser,
course: course,
levelFour: levelFour,
levelFive: levelFive,
instrument: instrument,
// defining other fields
//creating, persisting and display format header
}// next scenario
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Figura 15: Cédigo Final

package br.com.ufscar.dc.ges.pemaap

class Format {

String title

static mapping = |

historicalNotes type: 'text’

}

static constraints = |

String historicalNotes title blank: false, nullable: false
Long category historicalNotes blank: true, nullable: true
Long assessmentCategory category blank: false, nullable: false
Long numberOf ImprovementPlans asgessmentlategory blank: false, nullable: false
Date relatedPeriodInitialDate nurber0fImprovementPlans blank: false, nullable: false
Date relatedPeriodFinalDate
Date answerPericdInitialDate relatedPeriodInitialDate blank: true, nullable: true
Date answerPeriodFinalDate relatedPeriodFinalDate blank: true, nullable: true
Date commentPeriodInitialDate anawerPericdInitialDate blank: false, nullable: false
Date commentPeriodFinalDate answerPeriodFinalDate blank: false, nullable: false
cormentPeriodInitialDate blank: false, nullable: false
SortedSet gquestionsStatements commentPeriodFinalDate blank: false, nullable: false
static hasOne = |appraisee: OfferOccupation, appraisee blank: true, nullable: true
appraiser: OfferQccupation, appraiser blank: true, nullable: true
course: Course, course blank: false, nullable: false
instrument: Instrument, instrument blank: false, nullable: false
levelFour: LevelFour, levelFour blank: true, nullable: true
lewvelFive: LevelFiwve, levelFive blank: true, nullable: true
respondentWithOf ferOccupation: OfferOccupation] respondentWithOfferOccupation blank: true, nullable: true
static hasMany = [improvementPlans: ImprovementPlan, improvementPlans blank: true, nullable: true
tffers: Offer, offers blank: false, nullable: false
questionsStatements: QuestionsStatement, questionsStatements blank: true, nullable: true
respondedForms: RespondedForm, respondedForms blank: true, nullable: true
respondentsWithAccessProfile: AccessProfile, respondentaWithAccessProfile blank: true, nullable: true
schoolClasses: SchoolClass, schoolClasses blank: false, nullable: false
workingGroups: WorkingGroup] workingGroups blank: true, nullable: true

static belangsTo = WorkingGroup
}

def retrieveFormataForRetivityhppraisal (formatQueryResultsTreeMap) |

J50NArray formatsForRctivityhAppraisalBylevelhndCoursehndOfferAndSchoolClassJS0NArray = new JSONARrray()
formatfueryResultsTreeMap.values () .each { formatlueryResult ->

J50NArray formataJSONRrray = new JSOMArray()

J50N0bject formatsJ5CNCbject = new JSONOkject()

formatsJS0NObject.put ('1istTitle', FOBRMATS + formatQueryResult.title)

formatsJS0N0bject.put (' formats', formatsJSONArray)

formatsForActivityAppraisal ByLlevelhndCoursekndOfferindSchoolClassJS0NArray. add (formataJS0NOkject)

formatQueryResult.formats.each { format ->
J50NCkject formatJSONObject = new JS0NObject()

formatJSONOkject.put (' formatId', format.id)

formatJSC0NChject.put (' formatTitle', format.title)

formatJS0NCkject.put (' formatPericdInitialDate’', format.periocdInitialDate)
formatJ50NCkject.put (' formatPericdFinalDate', format.periocdFinalDate)
formatJSONCOkject.put (' formatAnswerPericdInitialDate', format.answerPeriodInitialDate)
formatJSC0NChject.put (' formatAnswerPericodFinallate', format.answerPeriodFinalDate)
formatsJS0NArray.add (formatJS0N0Lject)

e Aqui se encerra o segundo ciclo da Pesquisa-A¢ao. Realizar segunda rodada das
perguntas semi-estruturadas

(@]
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Qual vocé acha que seria sua participacéo no desenvolvimento desse mesmo

requisito nessa segunda abordagem, em comparacdo com a anterior?

Seria maior ? Menor? Onde? Por que?

Vocé apontaria etapas mais criticas do ponto de vista da definicdo dos

requisitos do sistema? (se sim, quais? Por que?)

Qual a sua opiniao sobre o desenvolvimento do requisito como um todo

usando essa segunda abordagem?

O que dessa abordagem vocé recomendaria (ou ndo) que fosse adotado em

futuros projetos de desenvolvimento?

= Tém que ficar claras: as dificuldades e facilidades que ela teve em
entender as diversas etapas da abordagem



ScrumOntoBDD: an approach based on Scrum, Ontology and BDD for agile software development

= Tém que ficar claras: as dificuldades e facilidades que ela teve em
interpretar as figuras apresentadas nas diversas etapas da abordagem
= Caso ela ndo teca comentarios a respeito da comunicacdo entre PO e
desenvolvedores, fazer uma pergunta mais direta: Vocé acha que teria
menos ou mais dificuldades de comunicacdo com os desenvolvedores
utilizando essa abordagem? O que vocé pode me dizer a respeito?
OBSERVACOES:
C. Sempre pedir exemplos ou esclarecimento de pontos relevantes
D. Quando mencionar dificuldades, pedir mais detalhes
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Appendix C

THE AUDIO-TAPED INTERVIEWS TRANSCRIPTIONS

Entrevista 1: Silvia (PO)

Local: 06/08/2018

Data: Sao Carlos/SP, fora do contexto académico ou profissional
Duracgéo:

Audio 1 - 0:43:30

Audio 2 - 1:02:20

Convencdes de transcricdo: escrita convencional e sinalizagcdo de supressao de
fragmentos inaudiveis, hesitacdes, repeticdes e falas paralelas através de (...) e
acréscimos de explicitacdo de sentido através de [ ]

Os nomes dos participantes e eventuais homes citados foram substituidos por
nomes ficticions afim de manter os envolvidos em anonimato.

Ciclo | (audio 1)

Observacdo sobre o fragmento do Backlog da empresa de software
apresentado pelo entrevistador

12:02 a 13:04

Fico pensando que se eu tivesse lido isso aqui, o que eles fizeram, talvez eu
pudesse ter ajudado mais (...) me veio essa ideia agora, porque, por exemplo, (...)
tinha alguns problemas, por exemplo, eu ndo podia editar, tem alguns campos que
ndo sdo editaveis depois que ele comeca a valer. Entdo, séo regras do sistema, que
elas nao ficaram transparentes pra mim. Entdo tem varias regras, pelo que eu td
vendo aqui (...) que na verdade eu néo fiquei com a certeza de que regras que eles
iam implementar e teve coisas que eles implementaram que ndo eram 0 que eu
gostaria de ter, entendeu?

13:31a13:54

coisas que possam ndo ter ficado claras e na hora que eles passam pra ca
[levantamento de requisitos] e na hora que eles vao fazer [product backlog], se eu
nao falei e eles tém davida, eles tomam uma decisdo e fazem e depois que eu vou
descobrir que ndo era bem aquilo (...) Ou fica sem transparéncia de qual é a regra
gue ta valendo. Entdo agora que eu estou testando, estou fazendo um trabalho de
checar o que o sistema ta fazendo mas sem ter clareza daquilo que foi passado para
eles fazerem mesmo.
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14:00 a 14:13

Entdo, eu acho que nessa passagem aqui, eu acho que é um momento em que se
perde, podem se perder coisas. Ou coisas que vao ficar com equivoco e depois vao
precisar de acerto depois, né? De correcéo.

14:30 a 15:15

A metodologia € rapida, vocé consegue fazer as coisas caminharem mais
rapidamente, mais tem esse outro lado: que vocé pode perder mesmo coisas. (...)
Talvez se eu tivesse olhado isso, a traducdo, eu poderia ter ajudado (...) a evitar
trabalho desnecessario, esclarecer duvidas e tal (...) N&o que isso tenha tido
grandes problemas. Mas no caso da avaliacdo em especial, que tem muita, tem
regra, um processo cheio de detalhes, né? Acho que isso pode ter interferido
mesmo.

Sobre as reunides de protoétipo de tela

16: 32 a 16:41
E por que que nao tem protétipo de tela nessa daqui [ScrumOntoBDD]? (...) foi uma
opcao?

17:54 a 18: 31

Primeiro vém [as telas], a gente bate o martelo e depois eles implementam (...) e é
um momento de repassar essa coisa das regras (...) pra chegar nessa coisa de cada
formato, nés tivemos que conversar bastante.

18: 50 a 19:17

Isso foi falado, foi explicado qual era o0 negdcio que a gente tava tratando, mas como
isso € muito diferente, essa parte da avaliacdo, demorou um pouco pra eles, que é
um aprendizado, né? Eu acho que teve um periodo ai que foi de aprendizado (...)
entender essa avaliacao, que é diferente (...)

19:40 a 20: 18

Entdo, eu achei que foi demorado. Nao sei dizer demais, ou pouco, mas (...) a
explicacdo que eu tenho é que eles tiveram que entender essa parte do negdécio,
né? (...) Porque € um processo inovador, que eles ndo conhecem. Quem teve uma
formacdo tradicional de ensino ndo conhece esse tipo de avaliagdo, liga avaliacédo
com prova.

21:42 a 21:50
Mas o primeiro desenho que eles trouxeram foi muito mais na linha de uma prova do
gue na de avaliacdo de desempenho do processo de ensino-aprendizagem.

Sobre avaliagdo do que faltou
22:29 a 22:43
Ai ndo sei se € uma coisa de metodologia, né? Mas eu atribuo muito mais ao fato de

ser um projeto diferente e as pessoas tém dificuldade de lidar com coisas que elas
nao estao acostumadas, né?
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Sobre as telas

23:34 a 24:54

[As telas eram condizentes com 0 que se esperava?] Acho que mais préximas do
qgue era, porque a gente teve como exemplo o IntegraMed (...) que foi a experiéncia
prévia que tinha (...) desenvolvimento dessa parte de avaliagdo, entdo eu tinha esse
outro sistema pra mostrar ja uma coisa feita, né? (...) agora regra interna, eu acho
que foi mais dificil deles aprenderem (...) e essa parte ndo ficou com o tempo
necessario. Essa parte da avaliacdo. (...) O mesmo tempo que a gente dedicou a
outras funcionalidades do sistema, a gente n&o fez a mesma coisa pra avaliagao.

Sobre a classe formato

27:05a21:43

Instrumento e formato. Esses dois termos a gente acabou usando as vezes como
sindnimo, e as vezes como coisa diferente. E ai a gente acabou definindo que isso
aqui era na verdade tipo de avaliacdo, né? Se era desempenho de pessoas e era de
avaliacdo de atividade ou avaliagéo cognitiva (...) avaliagéo tipo prova vamos dizer
assim, ta?

34:42 a 35:25

Eu acho que quem t4 demandando, no caso ai o P.O., né? (...) a pessoa, ou O
conjunto de pessoas que conhecem o negocio, né? E acho que o desafio é
conseguir conversar com quem vai fazer essa tradugéo pra linguagem do sistema.
Esse didlogo, ele é importante, quer dizer, nao da pra achar que as pessoas la
sabem e quanto mais a gente consegue ter proximidade desses dois mundos,

melhor vai ser o processo, melhor vai sair o produto.

35:38 a 36:31

A questdo é quantas vezes vocé vai ter que ir e vir até ver que o negocio ficou do
jeito que vocé queria (...) acho que essa metodologia, acho que ela tem como ponto
positivo a coisa que ¢é rapida, né? Vai fazendo e acredita-se que € em processo
mesmo que esse conhecimento vai passando, né? Das pessoas de um lado e de
outro nas suas respectivas funcées e de alguma maneira um aprende com o outro.
Isso vai ajudando a chegar la no produto. Tem essa coisa da resposta rapida (...)
N&o demora tanto pra vocé chegar e ver uma tela, por exemplo, que isso da uma
concretude pra quem quer o sistema, né?

36:41 a 36:50

Por outro lado, se aparecer uma coisa que nao ficou muito legal, o cara que fez o
negocio, ele vai ter que (...) refazer, né?

Falando do IntegraMed

37:15 a 38:28
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Eu fazia a mesma coisa: contava o que era, definia quais 0s campos que precisaria
ter, se era um campo obrigatério ou ndo, acho que a gente gastou mais tempo e
entrava mais em detalhes (...) acho que tinha mais tempo de contar, de fazer registro
(...) eu lembro que a gente ia definindo, a gente tinha mais clareza se era um campo
obrigatdrio ou ndo. Entendeu? (...) E na hora de ajustar o funcionamento, as regras,
eu lembro que eu sentava as vezes do lado do moco que fazia, pra dizer o que que
era, né? Olha, aqui € pra fazer assim, assim e assado (...) E as vezes tinha coisa
gue ele acertava na hora ali, do lado, na conversa comigo. Isso dava uma certa
agilidade (...) mas era depois, né? Depois que a gente ja tinha o produto quase que
vocé ta validando, né?

Falando da experiéncia de Marilia e da [empresa de software]

38:36 a 39:46

E a experiéncia anterior ainda que eu tive, que era la em Marilia, né? Na FAMEMA,
eu tinha uma proximidade grande também com o pessoal que fazia desenvolvimento
(...) e as vezes ajudava ali na conversa esclarecer as vezes até a ponto de ajudar a
formular qual que seria a regra: se tal coisa e tal coisa, entdo faz isso, faz aquilo, faz
aquilo outro (...) porque tenho um pouco de conhecimento dessa construcdo ai de
coisas légicas, € claro que banco de dados relacional vai complicando bastante, né?
Mais complexo, mas as vezes eu gostava de olhar o (...) diagrama de entidade de
relacionamento pra saber se eu fizer um pedido aqui assim, de onde é que ele vem
buscar (...) as vezes eu entrava um pouco mais nessa questéo técnica do sistema. E
nesse processo que eu Vvivi aqui com an [empresa de software], talvez eu ndo tenha
entrado muito nesse, nessa seara aqui, entendeu? Ficava mais por conta deles.

Avaliacao geral

40:51 a 42:08

O que eu senti mais falta foi de ter um registro mais sistematizado das coisas. Nao
sei se € porque eu sou muito visual, eu preciso ter as coisas na mao e até pra
traduzir os raciocinios, né? E acho que a gente ficava com a tela, nunca tinha visto a
maneira como escreveu a estorinha, tinha uma validacdo em papel, assim. Ficava
escrito.A gente ia mais acho que pelas telas mesmo.(...) é que eu acho que pode ser
gue como eu conheco um pouco mais, talvez eu tivesse contribuido um pouco mais,
talvez nao era a minha parte do latifindio, entendeu? (...) o PO ndo entra nessa
parte. Por que ndo, se a pessoa tem essa possibilidade, por que ndo entrar
também?

Ciclo Il (audio 2)

Quando o entrevistador explicou o que sé&o ontologias

01:14 a 01:41

A gente precisa combinar, né? Instrumento significa isso, formato aquilo (...

metodologia de ensino ativa pra este projeto € isso, porque pra outro pode ser uma
coisa, tem coisas que estdo mais estabelecidas, outras menos (...) e acho que esse
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processo [ontologias], entdo, ele pode ajudar o pessoal da area técnica entender
mais do negocio.

06:55 an 07:44

Entdo ela [a ontologia] ja vai dando a regra do negdcio, aqui, né? De alguma
maneira, ela vai contando coisas (...) entdo, na verdade, tudo que eu expliquei pra
eles 14, como eles ndo leram o projeto, quer dizer, a gente até deixou, eles podem
ter lido em algum momento, porgue a gente vai traduzindo o que esta escrito 14, né?
(...) Mas a ideia de escrever tudo e tal, entendo que é pra vocé garantir que teve
uma compreensao dessas (...) do que esta la no projeto, né? Do que define aquele
processo, ou curso, etc e tal.Entendi.

09:09 a 09:20
Tem mais registros da explicacdo (...) tem uma sistematizacdo das conversas, €
ISSO.

Sobre a duplicidade dos técnicos

11:06 a 11:39

Os dois conversam comigo (...) ao mesmo tempo. Ai um vai desenhar umas coisas,
outro vai desenhar outras (...) que coisa maluca que é isso! (...) [risos] porque se
tem que dividir o trabalho de qualquer maneira, né? (...) na hora que um cara for
fazer uma coisa e o outro for fazer outra e eles também n&o se conversarem, depois
um nao aproveitar o que o outro fez, ndo adiantou nada fazer tudo isso.

Sobre cenéarios

19:18 a 19:36

Agora jA me deu um pressa, percebeu? (...) pra vocé ver a percepc¢ao que eu tenho
(...) aquela outra parte [ontologias], achei que é uma coisa que vale a pena, que era
uma coisa que eu sentia falta. Aqui eu ja achei que ja podia juntar o Ié com cré, mas

(..)

23:32 a 23:46

Talvez aqui esteja mais facil pra eu ver o que o outro entendeu e se eu posso ajudar,
melhorar ou uma coisa que eu nao lembrei de falar 1a atras eu vejo aqui que esta
faltando, eu poderia falar nesse momento.

25:00 a 26:03

S6 estranhei isso: que vocé trouxe (...) primeiro isso e depois. Eu acho que isso aqui
tinha que vir depois. So isso (...) tem que falar de enunciado, pra que que ele serve,
né? Entendeu? Que enunciado € sO0 um texto que a gente, inclusive, esta
procurando um nome melhor para enunciado (...) porque agora que a gente pde o
sistema pras pessoas usarem, a gente vai percebendo que uma coisa que pra gente
estava tdo natural (...) entdo enunciado me remete a uma questao de prova mesmo
(...) e ndo tem essa conotacgao aqui [no curso de Medicina] (...) Eu estou procurando
um nome melhor pra isso daqui.(...) E qual que é a minha hip6tese? Porque que
ficou com esse nome? Lembra que eu falei que no comec¢o quando eu falava de
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avaliacdo, pra eles era prova. Nao tinha outra possibilidade. E eles batizaram
algumas coisas.

28:02 an 28:14
Tem alguns termos que eles sdo eu acho importantes, ndo dé pra fazer isso, né?
Talvez fazendo assim a gente fique mais atento, néo sei, ta?

Sobre o codigo BDD

31: 52 a 32:04
Ah! Entendi. Esse aqui é o (...) o BDD? (...) E 0s meninos la ndo fazem isso.(...) E la
se eu quiser olhar eu ndo enxergo isso aqui.

Avaliacéo da solucao pra demanda de um sistema flex

41:49 a 43:34

Na verdade isso que vocé fez, o sistema ndo tem essa coisa fixa, t4? Ele ndo
funcionaria pra esse conjunto de coisas, entendeu? (...) agora se la no perfil de
usuario tivesse valendo tipo de cliente, tudo bem (...) e hoje, olhando, eu voltaria,
porque isso deu tanto trabalho pra um monte de coisa, que eu nao faria mais. Eu
deixaria: ou eu sou docente, ou eu sou discente, que é 0 nhome mais genérico que
gente tem (...) linguagem de escola, que é o que € mesmo, né? (...) SO que o jeito de
dar a resposta pra isso [demanda de um sistema flex], eu acho, hoje, seguindo em
frente, eu acho que néo foi o melhor, entendeu?

44:49 a 45:20

Porque isso era nossa ancora pra separar um cara do outro (...) e ela nao foi usada,
seguiu em frente com esse negd6cio que ndo, o0 sistema nunca vai saber que nome
gue tem aquela criatura, o que que ela é, na verdade. E ai teve que criar depois la
dentro aquela outra coisinha la (...) entdo foi dando um jeito 14 pra frente mas talvez
a gente ndo tenha parado pra olhar se ndo tinha uma coisa antes que...

46:15 a 47:02

Poderia ter essa flexibilidade aqui na hora que a gente define o perfil dependente
disso, né? Mas ja foi (...) voltar e mexer nisso s6 se a gente tiver numa revisao muito
grande do sistema pra reolhar isso, se néo ele vai seguir como estd mesmo (...) que
ele estad dando conta (...) agora ele ndo da conta disso aqui que vocé propés fazer.
(...) vocé propds uma coisa legal, porque tem especificidades da avaliacdo de
desempenho gue € o estudante avaliando o facilitador que séo distintas do facilitador
avaliando o estudante, e que eu agora vou ter de colocar na mao.

48:48 a 49:12

Agora dizer ah, seu eu tivesse ficado mais um més, sei l4, essa hip6tese, fazendo
ontologia, ndo sei 0 qué, poderia ter evitado isso (...) essa coisa da flexibilidade (...)
eu nao sei, talvez, a gente tivesse arrumado outro caminho pra lidar com isso.
Avaliacéao geral

52:37 a54:32
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Olha, de uma maneira geral, 0 que eu percebi é que esta proposta, ela tem uma
coisa que eu achava fragil na outra que era a questao dos registros, da possibilidade
de ter o detalhe mais registrado, né? E tendo o registro, poder validar, talvez antes
de fazer, de partir pra fase de (...) implementacéo, né? (...) entdo eu vejo vantagens.
Essa coisa de combinar, entdo olha a gente vai usar o exemplo que eu dei aqui do
enunciado, que ficou pra trds. Vou usar um termo e todo mundo sabe (...) entdo
essa coisa, acho muito legal, vantagens em relagdo a outra (...) agora precisa
também pensar na desvantagem (...) que eu consigo ver talvez fosse o tempo de
desenvolvimento e o0 custo, porque vou ter que ter um cara que faz essa parte (...) e
0 quanto isso teria impacto no produto final (...) em termos de tempo e em termos de
custo. Mas a minha impressdo é que em termos de qualidade dos registros, da
possibilidade de vocé até pensar melhor (...) eu vejo vantagens.

55:27 a 55:34
Nao sei dizer se eu tivesse usando a outra metodologia, a gente ia encurtar esse
tempo [tempo das reunides sobre avaliacdo], entendeu?

56:05 a 56:37

E acho que a descontinuidade também acabou que ajudou a ndo fazer talvez o
processo inteiro mesmo, né? Porque acho que a gente parou num momento em que
eu teria que ter testado mais (...) e eu nao fiz isso. Nem em 2015, parou, parou e
guando eles entregaram em dezembro de 2017, naquele sufoco geral, eu demorei 3
meses pra conseguir fazer os testes, porque antes disso, eu néo tinha condi¢cbes de
fazer.

Sobre ontologias

57:07 a 57:39

Eu acho que ela [ontologia] pode ajudar, entdo, na descricdo mais detalhada das
coisas, acho que essa questdo da propria ideia da ontologia, né, que é registrar o
gue significa a, b e tal, e todo mundo tentar olhar, aproximar, né, o sentido da
palavra que depois vai dar um sentido para aquela funcionalidade (...) no detalhe do
negocio, eu acho que essa parte € que eu vejo como mais vantajosa mesmo (...)

1:00:12 a 1:02°06

[Ela desenhou uma figura dividida em 3 partes. Na esquerda os usuarios, no meio o
PO, Engenheiro de software e o engenheiro de ontologias, e na direita o time de
desenvolvimento]

Vejo as vantagens e pra mim, agora, a principal desvantagem que eu vejo € essa
coisa do tempo mesmo, do tempo pra eu ver alguma coisa concreta (...) apesar de
gue a proposta aqui ndo tem, né? os protétipos de tela, mas poderia, talvez se
acrescentar isso aqui possa ajudar (...) porgue pra quem nao tem essa facilidade de
pensar muito pra ca, de enxergar, ler esses montes de linhas, faz isso, faz aquilo,
nao é qualquer um que vai ter paciéncia (...) € mais uma coisa que eu pensei é que
na hora que eu coloco mais uma figura de desenvolvimento [engenheiro de
ontologias], eu vou aumentar o custo e tempo (...) mas é um aumento de custo e
tempo que compensa porgue eu vou ter um melhor resultado, menos retrabalho no
processo? (...) pode ser. Mas isso eu ndo tenho como dizer pra vocé. A impressao
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que eu tenho € que aumenta o custo e tempo, mas considerando as vantagens,
pode ser que ele valha a pena, né?

Entrevista 2: Hilda (Engenheira de Software)

Local: 07/08/2018

Data: Sao Carlos/SP, fora do contexto académico ou profissional
Duracdo: 1:45:14

Convencgdes de transcricdo: escrita convencional e sinalizacdo de supressdo de
fragmentos inaudiveis, hesitacdes, repeticdes e falas paralelas através de (...) e
acréscimos de explicitacdo de sentido através de [ ]

Os nomes dos participantes e eventuais nomes citados foram substituidos por
nomes ficticions afim de manter os envolvidos em anonimato.

Ciclo 1

00:58 a 02:40

Eu ndo posso me considerar uma segunda P.O. porque eu ndo dominava o
negocio. (...) eu me coloco mais do lado do desenvolvimento mesmo, mas eu me
coloco do lado do desenvolvimento sem aquela responsabilidade de entender tudo
com muitos detalhes pra desenvolver depois (....) entdo eu me coloco mais como
auxiliar do desenvolvimento de software (...) se eu fosse da [empresa de software]
eu me consideraria uma engenheira de software porque eu estaria imbuida da
preocupacao de desenvolver Entédo, eu estava mais com a preocupacao de entender
0 que a P. O. falava e verificar se aquilo que o pessoal do desenvolvimento estava
falando que ia fazer era 0 que eu, como desenvolvedora imagino que daria pra fazer
(...) porque as vezes eles falavam assim: mas aqui ndo dé pra fazer. Eu falava: mas
como que nao da? Da pra fazer sim. Porque eu tenho a visdo do desenvolvimento,
eu sei que é possivel fazer e as vezes eles falavam pra ela: ndo, isso aqui ndo vai
dar. Entdo me explica porque, né? Entdo eu ficava nesse meio mesmo, entendendo
0 que ela estava falando e traduzindo se aquilo que eles estavam querendo dizer
que iam fazer era alguma coisa que ia dar resultado e dando opinides do que eu
tenho de experiéncia de desenvolvimento, falando assim: por que que vocé néo faz
isso aqui? E aqui, por que que vocé néo faz isso?

04:32 a 04:57

A utilizacdo de uma metodologia &gil facilitou muito o desenvolvimento do sistema
(...) o Scrum é 6timo pra vocé organizar funcfes dentro da equipe mas depois que
vocé dividiu papéis, vocé tem que falar como fazer as atividades e isso 0 Scrum n&o
faz

06:07 a 06:29

E eu acho que muita coisa fica na cabeca do Rivaldo (...) eu n&o vi como que ele
exterioriza aquilo que ele conseguiu captar ali do que a Silvia passou pra ele (...)
tanto que eles nao disponibilizaram, vocé viu, né, naquele monte de material que
tem(...) s6é o M.E.R.

06:42 a 07:00
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Ele discutia varias vezes colocando o M.E.R. la. Ele ndo discutia colocando os
diagramas de caso de uso. Ele usou, pra poder fazer diversas discussdes com ela
uma ferramenta pra construcdo de interface que acho que vocé chegou a
acompanhar alguma la com ele.

07:17 a07:36

Ele abria um documento igual um editor de texto, ndo word, um editor de texto
tradicional e depois tem uns materiais (...) que ele construia: o protétipo navegavel.
Essa era a palavra que ele usava.

07: 56 a 08:22

Entdo, ele fazia no powerpoint, ele fazia a navegacao da tela e voltava pra conversar
com ela, mas pra validar aquilo que ela tinha falado no primeiro momento (...) entéo,
ela contava, contava, contava, ele entendia, ele processava, ele escrevia num editor
de texto tipo word pad

09:11 a 09.32

Entdo (...) recapitulando: o que que ele fazia? Ela falava, ele escrevia nesse
documento de texto dele (...) depois disto ele montava o M.E.R. e esses protétipos
navegaveis, e no proximo encontro trazia pra discutir com ela, pra validar se o que
ela tinha falado, ele tinha entendido.

Sobre o BackLog

10:45a11:48

A Silvia, ela é uma usuaria, que ela é diferenciada. Entdo, se vocé for fazer um
desenvolvimento de software com uma outra pessoa que nao tem o conhecimento
que ela tem de passar a experiéncia pro desenvolvimento, seria mais dificil. Entéo,
ela falava muito, ela conhecia o negécio e ela conhecia o0 processo de
desenvolvimento de software, entdo ficava facil dela encaixar aquelas duas coisas
ali. Ela ndo conhece assim, de relacdes, um pra muitos, essas coisas todas ela ndo
sabe porgue ela ndo estudou, mas ela entende que vocé tem que transformar numa
tabela, ela entende que acontece o milagre da multiplicacdo que talvez ele grave
trés ou quatro tabelas. Entdo, isso eu acho que foi um ponto positivo para que a
[empresa de software] desenvolvesse isso de uma forma mais facil e ndo sofresse
tanto. Porque se fosse qualquer outra pessoa que tivesse que passar pra eles o que
ela passou, acho que teria sido mais dificil o desenvolvimento,

12:43 a 13:03

Mostramos, entdo, o PRE, mostramos o IntegraMed, o caderno de curso, tanto o da
UFSCar quanto o caderno de curso do Sirio, que diz la tudo quanto é informacao
sobre o curso que vocé precisa ter, la tem. E aquilo € um bom material pra vocé
fazer essa analise de requisitos.

13:25 a 13:47

A parte de avaliacdo, por exemplo, ela era uma coisa muito complexa (...) até tem
uma coisa da avaliagdo que ela ndo esta completamente desenvolvida, né? Que € a
segunda parte, que € onde vocé vai fazer os planos de melhoria.
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15: 48 a 16:37

E essa avaliacdo do jeito que esta feito, nds aplicamos desde (...) nGs comecamos
com isso em 2014, acho que foi. Em 2015, terminou. 2016 ficou parado o ano inteiro
(...) acho que no meio do ano de 2017 nés retomamos, né? Ai, nds tentamos colocar
em 2016 pra rodar e nés ndo conseguimos professores que topassem la na
Medicina a usar. (...) Ai, entdo, quando que ndés conseguimos usar a avaliacao?
Agora, no 1o semestre de 2018.

20:12 a 21:04

Entdo, voltando 14, né, que que a gente teve de dificuldade na época? E que o
processo todo é muito grande. Entdo a gente tem que quebrar (...) Foi quebrado (...)
talvez a falta de experiéncia dos desenvolvedores, onde eu me coloco, nessa nova
forma de avaliar e como testar as partes (...) porque nés estamos acostumados com
0,1,2,30uA, B,C,DeE,né?(..) e chega no final, fecha: aprovado ou reprovado,
né? E ai quando eles tém aquele Precisa melhorar, ele ndo esté reprovado (...) ele
ainda tem uma outra etapa pra refazer aquilo e ai quando que é esse momento que
vocé bate o martelo e fala: aprovado ou reprovado?

23:47 a 23:56
E eles tentaram trabalhar essa forma, fazer entregas pequenas, s6 que essas
entregas pequenas que eles faziam, a gente ndo conseguia colocar pra testar.

27:15 a 28:33

Mas o que eu me lembro € que o Ricardo, ele tinha essa visdo do todo, ndo com
tanto conhecimento quanto a Silvia tinha e algumas coisas que ele preparava no
protétipo, elas ndo davam certo depois. Mas até ai, tudo bem, porque o protétipo
serve pra isso mesmo (...) entdo quando eles optaram pela construcdo do protétipo,
eu acho que foi uma escolha acertada. Eu s6 acho que o espaco das reunides, eles
eram muito demorados: até eles fazerem um prot6tipo, devolverem pra ela, e isso
levava uma semana, né? Entdo, vinha numa semana, mostrava, eles trabalhavam o
protétipo, vinha na semana seguinte. Isso que eu acho que tinha que ser um pouco
mais &gil. Que foi o que eles tentaram fazer agora na segunda etapa. Eles mesmos
perceberam isso: que tinha um intervalo muito gigantesco (...)

Sobre implementacéo

29: 51 a 30:15

Nessa segunda versdo agora, existem muitas falhas, nessa outra parte que eles
desenvolveram. E a Silvia pegou pesado. Porque na primeira parte, quem pegou
pesado, fui eu. Eu fiz testes na primeira parte e eu me deparava com muitos bugs,
alguns problemas bobos que, até eles fazerem essa correcdo e voltar, 0 processo
era muito longo.

32:47 a 33:27

Entdo que discussbes que deram, que eu lembro que deram discussdées muito
ferozes num primeiro momento? A interface. O Victor achava que ela ndo estava téo
agradavel quanto ele achava que deveria estar. Tem uma coisa que a gente
guestiona até hoje aqui da interface, né, que é isso aqui, 0 (...) o aluno que entrar e
ele tem um curso sO, ele vai ter que fazer isso 6: um, dois, trés, pra chegar no
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ambiente. Entdo, isso foram coisas que deram muito questionamento, mas era mais
com relacdo a usabilidade que com relacdo a funcionalidade propriamente dita

35:10 a 35: 51

O que eu me lembro € que o que era entendimento de conceito que trazia problema
era muito pouco, [entrevistador]. (...) a ndo ser essa parte do plano de melhoria que
ali ndo tinha jeito mesmo, né? (...) porque o plano de melhoria exige realmente (...)
exige um conhecimento maior e ai precisava de tudo estar pronto pra conseguir
trabalhar com plano de melhoria mesmo, se ndo, néo tinha jeito, néo.

37:10 an38:07

Até hoje a gente discute isso aqui 0: se eu entrar (...) aqui nesse portfélio individual,
tem um problema de conceito que até hoje a gente briga com isso, ta? Entdo, esse
portfélio individual aqui (...) tudo isso aqui sdo alunos que compartilharam com ela e
ai, a professora, ela quer avaliar o portfélio. Porque, olha a palavra: portfélio
individual. Esse portfélio é de quem? E da professora ou do aluno? Isso esta
gerando uma discusséo até hoje. A partir do momento que o aluno compartilha com
o professor, isso que ele compartilhou passa a compor o portfélio individual do
professor e o professor estd entrando nessa tela com o objetivo de ver o portfélio
individual do aluno. Essas coisas ndo casam.

39:25 a 40:20

Uma ou outra coisa aconteceu de problema com relagdo a isso. Mas nao foram
tantas ainda porque o formato de avaliacao tinha o IntegraMed, Ai a [empresa de
software] conseguia ver o IntegraMed (...) se ela fosse usar so a fala dela[da P. O],
ela teria que trazer as avaliacdes por escrito e o processo por escrito, manual, do
jeito que ela realiza. E ai, por que que ela ndo trazia? Porque ela tinha o IntegraMed
pra mostrar. E ela sabia, no IntegraMed, o que estava bom e 0 que ndo estava.
Entdo, ela tinha uma ferramenta que permitia ela mostrar o que eles usaram um dia
e 0 que eles ndo gostaram naquela ferramenta, que ai a nova, que eles nao queriam
gue fosse feita daquela forma.

41:16 a 41:28
Usamos o PRE, a primeira versdao do PRE, usamos o IntegraMed e usamos 0s
cadernos de curso e a Silvia. Tudo isso foi fonte pra coleta dos requisitos

41:55 a 42:17

Mesmo ela entendendo todo esse processo, ela sempre tentou detalhar tudo, mas
as vezes alguma coisinha num vinha e ai essa coisinha sé vinha quando via o
protétipo, ou (...) ai que ela via que a gente ndo estava entendendo, ela falava:
vamos abrir o IntegraMed, ai abria o IntegraMed e discutia com eles.

Analise do método Scrum

44:19 a 45:07

O que eu levaria? O prototipo eu levaria, porque eu vi que foi uma coisa que deu
resultado (...) porque era um meio palpavel de se discutir (...) porgue senéo fica tudo
muito na cabeca, tudo muito nos diagramas. Entdo, o prototipo mesmo ele sendo
navegavel, ele deu pra dar uma ideia (...) o0 que eu nao levaria (...) pra mim, a
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[empresa de software] tinha que ter levado em consideracdo um pouco mais, eu
estava la, a experiéncia de algumas coisas que eu apontava pra eles e eles nao
queriam aceitar naquele momento.

46:13 a 46:38

Mas sO que eu acho assim, 0: a gente fez uma reunido na segunda-feira, e a minha
equipe, agora eu vou passar pra minha equipe, minha equipe vai desenvolver .
Entdo, terca, quarta, quinta e sexta, a equipe cheia de duvida, ela ndo consegue
produzir. Entdo, nesse momento aqui, tinha que ter um contato maior com o P.O. No
momento da coleta de requisitos. E eu acho que isso daqui ndo aconteceu muito, ta?

48:14 a 50:39

Entdo eu acho que essa metodologia, ela € muito pesada com relacdo ao
desenvolvimento, né? Ela exige bastante, e com isso a produtividade cai. (...) essa
produtividade, eu acho que ela demorou muito (...) uma outra coisa que eu acho que
essa outra ferramenta pra construir os protétipos que eles usaram, ai depois vocé
tinha que programar tudo na outra linguagem. Entdo, talvez essa construcdo do
protétipo, ela ser numa ferramenta que ja vai ser a sua ferramenta depois (...) e eu
cheguei a conclusdo [a partir da experiéncia com uma do Oracle] que ela é
fantastica pra protétipo, porque eu desenvolvo muito facil com ela e com a
possibilidade do usuario colocar dados nela. Entdo, eu acho que se eu desenvolvo,
e desenvolvo muito rapido mesmo, e dou pro usuario brincar e o usuario gosta, ai
paralelo a isso, ja que € pra usar uma diferente mesmo, porque eles usaram uma
diferente, e a que eles usaram, o usuario ndo conseguia brincar nela, pra botar
dados e pra sentir.

50: 58 a 51:22

Entdo, eu ganhei [na produtividade], eu testei, o usuéario brincou, ele viu que ia dar
certo, nao ia, e o outro fazendo aqui do lado ja na linguagem definitiva. Entéo, isso
eu acho que € um ponto negativo, porque a produtividade ali, pra mim, nessas
tecnologias que eles usaram, ela é baixa. Mas eu nao sei, [entrevistador], se existe

ferramenta que vai dar um salto ali na produtividade, nédo sei.
Ciclo 2

Sobre ontologias e BDD

1:05:18 a 1:08:13

Primeiro, interessantissimo no sentido de: tem um padrdo pra se seguir. Porque na
forma em que os requisitos foram coletados. Entdo, quando eu dou aula e eu tenho
que falar pros alunos que eles tém que entender o requisito, eu tenho uma
dificuldade muito grande em fazer num primeiro momento os alunos entenderem o
que sdo requisitos, né? (...) o que € pior, que vem depois: como que, a partir de um
requisito, ele identifica os casos de uso e como, a partir de um requisito, ele
identifica as classes. Quando esse requisito esta escrito na forma de um texto. (...)
como que daqguele texto eu consigo identificar quais sédo as ac¢des? (...) entdo, na
minha cabecga, como eu trabalho ha muitos anos com desenvolvimento, na hora que
eu leio um texto, 0 meu mapeamento, de um texto enxergar casos de uso e de um
texto enxergar classe, ele € uma coisa muito automatica. (...) Eu consigo, mas so
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que eu tenho 30 anos de desenvolvimento. Se vocé fizesse essa pergunta pra mim,
la quando eu sai da universidade, em 85, eu ndo ia conseguir ter essa agilidade que
eu tenho hoje. (...) e ai eu imagino a [empresa de software] com um monte de
pessoas trabalhando pra ela, e pessoas novas, que ndo tém tantas experiéncias
assim (...) ai, quando eu vejo um modelo como esse, entdo, que vocé tem |4 a
feature, a an, | want to (...) [lendo estruturas em inglés do BackLog] eu acho que
isso € um modelo pra vocé seguir, pra vocé fazer requisito. E ai vocé insere o
usuario esse contexto e as coisas ja vao sair mais ou menos do jeito que elas tém
que ser depois. (...) Eu vejo vantagem nisso daqui. E o fato de vocé ter um padréo e
vocé usar esse padrao pra fazer requisito.

1:08:21 a 1:97:39
[na empresa de software] eu acho que existiu muito a descricao de um texto.(...) € o
que a gente tem, né? E o que todo mundo usa. Mas acho que precisamos mudar.

1:11:20 a 1:11: 43

E quando vocé escreve dessa forma [redacdo de um texto], ela te da possibilidade
de dupla interpretacdo. Entdo, quando eu uso um modelo desse [ontologias], ele
estd mais com o formalismo definido, dai quando eu aplico esse formalismo, ele da
menos possibilidade de dupla informacéo (...) ambiguidade. Entdo eu consigo extrair
o0 requisito de uma forma mais facil.

1:15:58 a 1:16:32

Mas por outro lado, qual que é a critica que tem com relacdo aos métodos formais?
Eles sdo mais dificeis de aprender. Porque hoje todo mundo sabe escrever, todo
mundo sabe (...) abrir o editor de texto e comecar a escrever. Tudo bem, né, que no
primeiro momento ele ndo vai conseguir interpretar, mas eles acham que aquilo é
melhor do que fazer isso. Entdo, existem varias criticas nesse sentido. Eu, depois de
todos 0s anos meus de experiéncia, eu sei que isso daqui € fantastico, que se eu
conseguir ensinar isSso pras pessoas, eu consigo coletar requisito mais rapidamente
€ CONsigo escrever sistema com menos erros.

1:16:43 a 1:17:33

Ai, eu vou te falar outra critica que eu faco as empresas que comecam a adotar o
Scrum. Scrum é lindo (...) qual foi o problema, [entrevistador]? [da experiéncia de
uma firma em Aracatuba que introduziu o Scrum ha mais de 10 anos] Eu acho
assim: o Scrum, ele é 6timo pra vocé organizar fungdes dentro da equipe (...) agora,
depois que vocé dividiu papéis, vocé tem que ter isso aqui, 0, pra falar pra ele como
€ que ele faz a atividade dele.

1:21:56 a 1:22:12

Entdo, eu acho que isso, ele complementa o Scrum sim. E precisa. Porque a
experiéncia que eu tive, ndo existia essa formalizac&o [ontologias e BDD] de como é
gue vocé vai complementar as outras atividades que vocé tem que fazer.

Sobre a criagcdo de uma terceira figura (engenheiro de ontologias)

1:23:35 a 1:24:05
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Quando vocé vai desenvolver um software, vocé tem que entender como as coisas
funcionam. Vocé tem que entender o processo. Porque que se vocé nao entender
como o processo funciona, e vocé for implementar do jeito que vocé quer, aquilo que
vocé vai implementar talvez ndo va caber naquele processo. Porque o processo esta
de um jeito e vocé vai implementar de outro (...) Ou, se vocé for implementar
exatamente do jeito que o processo esta, talvez vocé ndo va ter grande sucesso,
porque talvez aquele processo precisaria ser modificado para depois vocé vir
implementar.

1:27:02 a 1:28:01

Entdo, pra mim, ndo tem diferenca nenhuma, sé que eu vivi tudo isso (...) eu néo
informatizava nada antes do cara do AIM (???7?) entrar em acdo. Mas eu trabalhei
numa empresa que me proporcionou isso. Entdo essa empresa tinha esse cara do
AIM (...) o dia que esse cara saiu, eu comecei, entdo eu chego nos lugares, eu falo
assim: mas o que vocé quer fazer? (...) essa € a diferenca minha pro pessoal da
[empresa de software], que na hora que pediu pra colocar os dados, colocou, na
hora que pediu pra sair o dado, ndo estava onde tinha que estar. E a experiéncia da
vida que faz a gente ser assim.

1:28:40 a 1:29:05

Eu, enquanto desenvolvedora, tenho necessidade dessa figura, né. Ai, tudo bem, é
alguém que foi treinado pra isso. Do mesmo jeito que na computagdo a gente ja tem
tantas especializa¢gdes, tem o cara que faz a interface, tem o que cuida do banco de
dados, tem o que cuida da rede, né? Entdo, tem aquele que depois vai ter que
trabalhar em conjunto com o engenheiro de software pra poder construir a ontologia.
N&o vejo problema nenhum.

1:29:37 a 1:32:04

Aqui, entdo, ela [a ontologia] estd muito mais facil do usuério entender do que aqui,
né? Porque aqui vocé instanciou praticamente, entdo aqui vocé deu valores pra ela.
Ai ele enxerga. Eu ndo sei se todos 0s usuarios - porque a gente esta analisando
Silvia. Silvia € um ser que ndo € comum como sendo um usuario - (...) como P. O.
Os P.O. ndo séo do jeito que a Silvia é (...) eles vao falar muito rapidamente o que
eles querem (...) Entdo, a gente ndo pode levar em consideracdo Silvia.Silvia vai
entender isso aqui perfeitamente, t4? Porque Silvia tem um pezinho na modelagem.
A Silvia, ela consegue ver o que € um banco de dados, o que séo as tabelas, como
as coisas se relacionam. Eu ndo sei se essa ontologia seria bem aceita por alguns
desses outros P. O. que passaram na minha vida. Mas se ele tiver com um pouco de
disposicao pra poder entender, isso € muito mais claro.

1:32:08 a 1:33:49

S6 que eu tenho certeza que isso daqui pra equipe de desenvolvimento, que é onde
nao pode gerar davida, isso daqui € o6timo (...) entdo, essa conversa [entre
engenheiro de software e desenvolvedor] ela tem que ter uma forma, ela tem que ter
um formato, ndo pode ser sO verbal. Porque se ela for s6 verbal, eu falo pra vocé
fazer uma coisa, vocé vai fazer o que vocé entendeu. Sera que vocé entendeu o que
realmente eu queria dizer? Ai, aqui, eu vejo que isso tem grande utilidade. Entéo,
entre nos, eu sei que isso tem grande utilidade.
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1:35:03 a 1:36:13

Isso aqui é sucesso com a Silvia. Eu ndo garanto que isso vai ter sucesso com
aquele outro usuério que quer te falar rapidamente e vazar da reunido porque ele
tem um monte de outras coisas pra fazer.. Porque muitas vezes o P. O. também tem
isso, né? Ele tem que sair do servico dele pra vir te atender, pra passar alguns
requisitos e depois voltar pro servico. E as vezes ta la lotado de coisas pra fazer (...)
ele faz de qualquer jeito e as vezes vocé tem que arrancar (...) por iSso que as vezes
uma semana € muito tempo. Vocé vai pra casa, pensa, e fala: mas aqui esta
faltando alguma coisa, eu acho que ele néo falou pra mim alguma coisa (...) entéo,
pra eu construir isso depois que eu conversei com o P. O., perfeito. Se todos os POs
vao entender isso, tenho duvidas. Aqueles que sdo do tipo da Silvia, sim. Com
certeza. E essa conversa com os desenvolvedores? Otimo, porque o desenvolvedor,
ele vai entender isso daqui. Ele é técnico (...) Isso daqui ele vai entender sim. Entao
essa €é an visao que eu tenho (...) que eu trago comigo ai dos meus 30 anos de
experiéncia.

Andlise da abordagem ScrumOntoBDD

1:36:58 a 1:37:48

E aquilo que eu falei pra vocé, (...) porque o formalismo, num primeiro momento,
todo mundo acha que o formalismo toma tempo. Mas ela [a Silvia] ela esta vendo o
tempo que ela estd levando agora pra fazer todos os testes, que as coisas foram
feitas com bugzinhos que talvez seriam solucionados, porque bug ndo é falta de
compreensao, € inexperiéncia mesmo, e talvez seriam solucionados aqui, se nesse
momento a gente tivesse dito um pouco mais (...) se vocé tem um formalismo, ai
naquele formalismo ele ja esta falando pra vocé o que que a tela tem que ter, o que
ela tem que apresentar, o que ela ndo pode ter (...) [entrevistador], nds estamos
testando desde janeiro, nos ja estamos em agosto! (...) € muito tempo e ainda esta
lotado de problema.

1:39:16 a 1:39:28

Ele entregou em janeiro. Tinha que estar tudo testado. Tudo isso tinha que estar
funcionando. Nossa Senhora! Vocé ndo imagina o tanto de versao que ja teve que
vir, o tanto de (...) quanto de backend

1.40:31 a 1:40:48

Entdo, depois que vocé aprendeu, isso daqui vocé tira de letra e na hora que vocé
entregar, realmente vocé entregou. Erro (...) sempre vai ter (...) mas ndo pode ser do
tanto que esta aqui.

1:41:54 a 1:42:00

Entdo, consome um pouco mais de tempo? Consome sim. SO que eu garanto pra
vOCcé que vOoceé vai ter menos erro.
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