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Resumo

Atualmente, existe uma influéncia digital que permite uma conexao constante entre a hu-
manidade, ocorrendo esta, devido as Tecnologias da Informacao (TT). A expansao destas
tecnologias, indispensaveis presentemente, foi possibilitada através do avango da progra-
macao. Com base na necessidade constante desta, surgiram as plataformas low code,
distintas da forma tradicional.

Pioneira no setor, e criada em Portugal, OutSystems é uma plataforma low code com
mais de 20 anos que se destacou e tornou numa das principais neste ramo. O presente
relatério é consequéncia do estagio, pertencente ao Mestrado em Informatica, realizado
na empresa Inetum Holding Business Solutions Portugal (Inetum HBSP), empresa que
desenvolve e da suporte a aplicacoes empresariais com destaque em SAP e OutSystems,
entre o periodo de 10 de outubro de 2021 e 27 de abril de 2022.

Durante este periodo, todos os objetivos foram cumpridos, destacando-se a Integracao
em projetos nos mais diversos setores (Telecomunicagoes e Comercializagao e Distribuigao
de Bebidas), anélise de requisitos usando multiplas ferramentas (Jira e TeamWork), uso
de diversas metodologias (Kanban e Scrum), e o desenvolvimento de Front-End e Back-
End usando OutSystems. Servicos de manutencao em cliente foram também conduzidos
(Setor de Infraestruturas e veiculos), mesmo nao estando no dmbito dos objetivos.

O projeto do setor Telecomunicagoes foi o mais complexo, desde como os desenvolvi-
mentos foram geridos, a prazos de entrega, contatos com o Project Manager e Product

Owner, trazendo uma experiéncia positiva e dificil de como o mundo dos negdcios é.

Palavras-chave: Inetum HBSP, OutSystems, Low Code, Formacao Empresarial
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Abstract

Currently, there is a digital influence that allows a constant connection between humanity;,
occurring this, due to Information Tecnhology (IT). The expansion of these technologies,
indispensable nowadays, was made possible through the advancement of programming.
Based on its constant need, low code platforms emerged, distinct from the traditional
form.

Pioneer in the sector, and created in Portugal, OutSystems is a low code platform with
more than 20 years that stood out and became one of the leading in this field. This report
is a consequence of the internship, belonging to the Master’s Degree in Informatics, and
was held at Inetum HBSP, a company that develops and supports business applications
with emphasis on SAP and OutSystems, from 10 October 2021 to 27 April 2022.

During this period, all objectives were met, especially the integration in projects in
various sectors (Telecommunications and Beverage Sales and Distribution), requirements
analysis using multiple tools (Jira and Teamwork), use of various methodologies (Kan-
ban and Scrum), and the development of Front-End and Back-End using OutSystems.
Customer maintenance services were also conducted (Infrastructure and Vehicles Sector),
even though they were not within the scope of the objectives.

The Telecommunications sector project was the most complex, from how the develop-
ments were managed, to delivery deadlines, contacts with Project Manager and Project

Owner, bringing a very positive and hard experience of what the business world is.

Keywords: Inetum HBSP, OutSystems, Low Code, Corporate Training
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Chapter 1

Introduction

Inside this chapter, it will be described a small introduction and context to informatics and

low code nowadays, the internship goals and planning, and the structure of the document.

1.1 Introduction

The tech industry is renowned for developing at a fast pace, leading to changes in job
demands, roles, and general growth within the sector [1]. According to the global report
by Bain & Company, which analyses the impact of technology on business and society,
technology is not just an industry. It has become the main disruptive force in the entire
global economy [2].

This is proven by the movement that this industry generates, where in 2022, IDC, a
premier global provider of market intelligence [3], projects that the technology industry
is on track to exceed $5.3 trillion by 2022 [4]. Part of this vast industry is contained by
low code development, which allows developing applications or software through graphical
interfaces and configurations, and according to Gartner [5], by 2024, low-code application
development will be responsible for more than 65% of application development activity.

The rapid growth of low code adoption comes after companies moved to digital mod-
ernization, which includes improving user experiences, automating processes, and updat-

ing key systems. Proof that this way of development works, is its profit, where in 2019 it
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was evaluated in $10.3 billion, being able to reach $187 billion in 2030 [6].
OutSystems, a low code technology, is present in the main activities of multiple com-
panies, including Inetum HBSP, the company where the internship was held, being official

partners since 2003 [7].

1.2 Context

This report is within the scope of the curricular unit of Dissertation; Project Work;
Internship, belonging to the plan of studies of the Master in Informatics, taught in Escola
Superior de Tecnologia e Gestao (ESTiG) of Instituto Politécnico de Braganga (IPB), and

the professional internship was carried out in the company Inetum HBSP.

1.3 Goals

The described professional internship report aims to demonstrate the entire path and
work done, throughout the period at Inetum HBSP, demonstrating the business process
in this business environment.

As referred, the internship period was held from 10 October 2021 to 27 April 2022
with 40 labor hours per week, where the Telecommunications Project had the duration
of ~ 3-4 months, the Beverage Sales and Distribution Project had the duration of ~ 2-3
months and the maintenance project had the duration of ~ 1 month. More specifically,

the internship objectives will be exposed in the subsections below.

1.3.1 Integration in projects and teams

The integration inside each project and with all stakeholders was very different in all
projects where the author had involvement. The telecommunications sector project,
(project 1), was very well-structured, since the development team composed by two ele-
ments, reporting to the project manager directly and in some cases, to the product owner.

The beverage sales and distribution sector project (project 2) had less complexity in terms

2



of structure, since the author was developing alone, and reported directly to the project

manager. The infrastructure and sector project (Project 3) was similar to the last one.

1.3.2 Technical analysis of requirements

Depending on the project, different software were used to expose and analyze require-
ments, as in Project 1 it was used the Jira platform, in Project 2 the TeamWork platform,

and in Project 3 an existent platform at Inetum HBSP.

1.3.3 Database modelling

Some requirements needed database modelling, as so, the author was capable to develop
and create the necessary entities and attributes to complete the requirements with effi-

ciency. The Project 1, involved more data modelling than the others.

1.3.4 Learning and use of software for the activities performed

This goal had to do with the different technologies and tools used along the internship
period, since each project could have different software and the author needed to be
familiarized with them during that period. Some of them included OutSystems, Jira and

CA Harvest, between others, as it will be explained in the following chapters.

1.3.5 Developing solutions using OutSystems

Since OutSystems allow developing in multiple fronts, such as Reactive, Traditional Web
and Mobile Devices, the author needed to be prepared to do all of them and despite their
similarity, still some differences exist. Inside all projects, the Traditional Web method

was used.



1.3.6 Performing Front-End and Back-End activities

Depending on the requirements, they could be Back-End or Front-End, and the author
had to be prepared to do both, as it was verified. In all projects, both activities were

conducted multiple times.

1.4 Internship Planning

For a better fluidity during the professional internship, a planning was developed between

the company Inetum HBSP and the intern, namely :
» Participation in team meetings, depending on the methodologies used;
 Use of tools for designing/interpreting/developing requirements and user stories;

e Requirements analysis and creation of a functional database model, as well as all

necessary functionalities;

« Perform required front-end and back-end implementations (WEB/Mobile) using

platform OutSystems;
o Make use of programming languages and software to control and manage tasks;
« Ensure that the work developed follows good practices and is developed with quality;

o Testing the solution to ensure its proper functioning;

1.5 Document Structure

This professional internship report is divided into 7 chapters containing these multiple

sections.

e Chapter 1: Introduction



Within this chapter is made an introductory approach to the entire probationary
report. In this way, it is intended to expose the context, goals, internship planning

and structure of this document.

Chapter 2: Inetum HBSP

Present in this chapter is a description of Inetum HBSP, namely history, location,
corporate structure, services made available and customers and partners.
Chapter 3: Methodologies, Technologies and Tools

Within this chapter, a comparison is made between the 2 types of programming
models, and the technologies and tools used throughout the internship period are
presented in detail.

Chapter 4: OutSystems

Visible in this chapter is the documentation on OutSystems, that is, from its roots,
what the technology allows doing, how it works, among others.

Chapter 5: Internship Development

The work done during the period of professional internship, as well as its division
and execution, are described in this chapter.

Chapter 6: Testing, Evaluating and Discussion

Present in this chapter is a discussion aimed at the low-code and the projects de-
veloped during the professional internship.

Chapter 7: Conclusions

The final chapter, Conclusions, highlights a summary of the course of the internship,

as well as outstanding aspects and projections for future work.






Chapter 2

Internship Institution

Inside this chapter, an introduction to the internship company will be conducted, as well

as some important aspects, such as its history, location and provided services.

2.1 Inetum HBSP

Inetum HBSP is a global company, leader in the implementation of SAP solutions, that
develops consulting projects in all technological domains supporting the enterprise busi-
ness. It currently has a team of more than 1000 consultants and offices in 12 countries

and 4 continents.

Integrated in the INETUM group - one of the largest groups operating in the area
of Information Technologies, with more than 27,000 employees and consolidated sales of
2,000 M€, in 2021 - Inetum HBSP has assumed in the group the competence of SAP
implementer and service provider, maintaining its identity and taking advantage of the
group’s synergies to increase market share, especially in large corporate and multinational

customers.

Visible at Figure 2.1 it’s present the company logo.
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inetum.”

Positive digital flow

Figure 2.1: Inetum Logo

2.2 History

Inetum HBSP was born in 1996, with the designation of ROFF and the strong will to
combine the experience of the best SAP consultants with an innovative perspective of
customer relationships. In 2003, it formed a partnership with OutSystems, and since
then has been an official partner. Several times was considered as "Best Company to
Work in Portugal" by the Great Place to Work Institute. In 2016, ROFF was integrated
into the Gfi group, one of the largest groups operating in the area, with more than 16,000
employees and consolidated sales, in 2017, of around 1,100 M€.

In 2020 the Gfi group opened a new page and created a new corporate identity: Inetum.
This new name represents a global and integrated group that brings together 27,000 talents
in 26 countries, with considerably enhanced capabilities to operate locally and close to
their customers. This new identity is a turning point for the Group, which affirms its

leadership, ambition and fundamental DNA.

2.3 Location

Inetum follows the international expansion of its main customers and develops its service
offering to local companies and organizations in 26 countries, with a total of more than
100 offices. Within Portugal, Inetum HBSP has offices and branches in Lisbon, Porto,

Covilha and Braganca, as visible at Figure 2.2
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Figure 2.2: Inetum HBSP in Portugal

2.4 Provided Services

Inetum, globally, provides multiple services in the most diversify areas, whether Inetum

HBSP focuses on SAP and OutSystems.

The Inetum’s Center Of Excellence (COE) that provides application development and
maintenance services based on OutSystems technology for an international client base, is
called OutSystems Low-Code Factory. The technical expertise of Inetum HBSP team, who
possess vast knowledge and experience in several business domains, results in adequate
rates and shorter development times, given the strong focus on productivity and on the
optimization and automation of processes. It is present in multiple sectors as Industry,
Distribution, Health, Airports and a visual way to observe the multiple components, it’s

visible at Figure 2.3 [8].
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Chapter 3

Methodologies, Technologies and
Tools

Inside this chapter, it will be described a small comparison between low and traditional de-
velopment as well as the methodologies, technologies and tools used during the internship

period.

3.1 Methodologies

Finding ways to improve project performance and ensuring successful management, de-
velopment, and delivery of information technology/information system (IT/IS) projects
remains the top priority of most organizations and project communities [9] [10] [11].
Project Management Methodologies (PMMs), a way to mitigate this problem, are regu-
larly employed with the aim of increasing project efficiency and effectiveness. Public and
private sector organizations worldwide invest significant resources into efforts, ranging
from a review and tailoring of the current practices to the adoption or development of
new PMMs [12].

There are many methodologies to choose from, each with its own set of rules, principles,
processes and practices. The methodology that should be implemented depends entirely

on the type of project.
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During the internship at Inetum HBSP, the default methodology used inside all
projects was Agile. The Agile methodology is a way to manage a project by breaking
it up into several phases, involving constant collaboration with stakeholders and contin-
uous improvement at every stage. Once the work begins, teams cycle through a process
of planning, executing, and evaluating. Continuous collaboration is vital, both with team

members and project stakeholders [13].

Scrum

Scrum is an agile development methodology used in the development of Software based on
an iterative and incremental processes. It’s executed in temporary blocks that are short
and periodic, called Sprints, which usually range from 2 to 4 weeks, which is the term
for feedback and reflection. With this, it’s possible to create learning loops to quickly
gather and integrate customer feedback. Scrum teams adopt specific roles, create special

artifacts, and hold regular ceremonies to keep things moving forward [14] [15].

Kanban

Kanban, another Agile subset, is a visual method of project management, limiting work in
progress, and maximizing efficiency (or flow). Kanban teams focus on reducing the time
a project takes (or user story) from start to finish, using a board—physical or digital—in

which phases of the project are divided into columns [14] [16].

3.2 Technologies

3.2.1 Low Code Development

Low-code is a visual approach to software development that optimizes and significantly
improves design and delivery times by minimizing hand-coding. It allows citizen develop-

ers and professional developers alike to develop core, mobile and web-based applications
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faster because many of the repetitive programming tasks are already built into the plat-
form. With low-code, it’s possible to abstract and automate every step of the application
life cycle to streamline the deployment of a variety of solutions [17].

Low-Code programming technique is derived from fourth generation programming
(4GL) ideology along with the concepts of Rapid Application Development (RAD). Low-
Code programming enables the programmer to spend less time thinking about the syntax
of the code and to put more emphasis on designing the aesthetics and functionality of the
application, so reducing the amount of time spent on troubleshooting and implementing
[18].

According to Appian and Forrester Consulting [19], 84% of companies use low-code
development to reduce pressure on their I'T resources, increase the speed of market arrival,
and engage the business in digital asset development.

Some characteristics of low-code programming are [20]:

o Improved agility, when operating at digital speed means creating the app capa-

bilities to work smoothly across multiple devices.

e Decreased costs, since with the ability to build more apps in less time, the costs

decrease. It also reduces the need for more developers, reducing hiring costs.

o Higher productivity, as low-code development allows more apps to be built in less

time. With this type of development, time is no longer a barrier to real innovation.

o Faster transformation, since it removes complexity from building great, modern

business apps, where reduced complexity means smoother sailing.

o Low portability, since changing the platform for some reason, code migration is

very hard to do.

In the current days there are multiple low code platforms, such as OutSystems, Wave-

Maker, Visual LANSA or Retool.
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3.2.2 Traditional Programming

The traditional coding refers to working with an entire team of developers and program-
mers to gather specific requirements, develop a plan, and work with a development team
to create custom code for an application to meet the specified needs.

As low code development, it also has advantages, namely [21]:

o Unlimited Functionality, where practically any feature can be built, and virtually
any integration is possible. With it, any technology, tooling, hosting, or APIs can

be chosen.

o Total Ownership, as the complete control over every aspect of the software that’s
being built. Companies opting for custom apps own source code and, therefore,

control the app’s architecture, security, and integrability, among other things.

« Smooth Development Process, since a custom app requires a well-defined, es-
tablished development process. With programming, you usually expect the imple-
mentation of DevOps best practices, where they ensure the application to be easily

maintained, seamlessly updated, and released to the public.

3.2.3 Low Code Development vs Traditional Programming

According to the data provided by the Enterprise Bot represented in Figure 3.1, it’s
possible to observe differences in these two models. In the case of development time, it
is observed that low code technology brings advantages over the traditional model. For
different applications various technologies have to be used with this model, while through
low code, the same application supports several options.

In terms of Deployment, low code once again brings advantages since it is more agile
and fast. As for Scope, it is visible that the traditional model has advantages since it
allows creating an entire application at once and large projects, something that does not

happen so linearly with low code.
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Figure 3.1: Comparison between Low and traditional development [22]

In general, it is possible to state that both models are distinct, and depending on the
cases can both be used, but the low code development is generally more malleable and

bringing more advantages.

3.2.4 OutSystems

OutSystems, a low-code platform which provides tools for companies to develop, deploy

and manage omnichannel enterprise applications was developed in Portugal in 2001. With

15



it, it’s possible to accelerate the delivery and production of a project, since its implemen-
tation was intended to that. In 2021, OutSystems won Gartner® Magic Quadrant™ for
Enterprise Low-Code Application Platforms, as well as Customers’ Choice distinction in

the same year [23].

In a standard way, it allows integrating the applications with JavaScript, CSS, Hyper-
Text Markup Language (HTML), C#, External databases and REST APIs [24].

During the internship, it was used as main technology to develop all requirements.

3.2.5 JavaScript

JavaScript (JS), a dynamic programming language, is used for multiple cases, including
web applications, game development, between others. It allows the implementation of

dynamic features on web pages that cannot be done with only HTML and CSS [25].

During the internship, it was used to modify some OutSystems components, as zTree
(later explained) one of them, and to fix some problems with drop-down changes, as this

is visible in Figure E.12.

3.2.6 CSS

Cascading Style Sheets (CSS) is a language for specifying how documents are presented,

where a document is usually a text file structured using a markup language (e.g.: HTML).

CSS, a rule-based language, allows defining the rules by specifying groups of styles
that should be applied to particular elements or groups of elements on the web page.
These rules or properties, have different allowable values, depending on which is being
specified [26].

During the internship, it was used inside all projects, to apply styles to the pages and

elements.
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3.2.7 SQL

Structured Query Language (SQL) is used to communicate with a database and according
to ANSI (American National Standards Institute), it is the standard language for rela-
tional database management systems. SQL statements are used to perform tasks such as

update data on a database, or retrieve data from a database [27].

During the internship, it was used inside all projects to retrieve complex data.

3.2.8 JSON

JavaScript Object Notation (JSON) is a lightweight data-interchange format. It is easy
for humans to read and write, and it’s based on a subset of the JavaScript Programming
Language Standard. JSON is a text format that is completely language independent, but

uses conventions that are familiar to programmers of the C-family of languages [28].

During the internship, it was used with the APIs, as well as inside OutSystems web

screens logic.

3.2.9 Rest and SOAP APIs

APIs are mechanisms that allow two software components to communicate using a set
of definitions and protocols, where the API architecture is usually explained in terms
of client and server. The application that sends the request is called a client and the
application that sends the response is called a server [29]. REST and Soap are examples

of protocols to expose APIs, and both are supported by OutSystems.

During the internship, it was used Rest during Project 1 and Project 2.
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3.3 Tools

3.3.1 Jira

Jira is a software suited of agile work management solutions that powers collaboration
across all teams from concept to customer, empowering the productivity.

It helps teams plan, assign, track, report, and manage work and brings teams together
for everything from agile software development and customer support to start-ups and
enterprises.

With templates and solutions crafted for every team and Jira as a common language,
the work moves fluently and transparently across an organization [30].

During the internship, it was used inside Project 1, to manage all requirements.

3.3.2 TeamWork

Teamwork, an Irish web-based software company, creates task management and team
collaboration software. At 2016 the company stated that its software was in use by over
370,000 organizations worldwide and that it had over 2.4m users.

It is a complete project management software specifically developed to create detailed
tasks with a level of granularity and customization that gives to the user complete control
[31].

During the internship, it was used inside Project 2, to manage all requirements.

3.3.3 CA Harvest

CA Harvest Software Change Manager (CA Harvest SCM) it’s a software tool for the
configuration management (revision control, SCM, etc.) of source code and other software
development assets.

It provides powerful, process-driven capabilities for managing development teams

across an enterprise, encompassing multiple platforms and release management tools.
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This release management software enforces a user’s I'T governance policies and corporate
compliance initiatives, including those defined by the Sarbanes-Oxley Act [32].
During the internship, it was used inside Project 1, to manage all deploys between

development and quality environments.

3.3.4 Postman

Postman is an API platform for building and using APIs. It simplifies each step of the
API life cycle and streamlines collaboration, so it allows creating better APIs faster.
It’s an HT'TP client that tests HT'TP requests, using a graphical user interface, through
which we obtain different types of responses that need to be subsequently validated [33].
During the internship, it was used inside Project 1 to make some tests and validations

with some endpoints.
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Chapter 4

OutSystems

As referred previously, OutSystems is a low-code platform which provides tools for compa-
nies that enable the development and delivery of enterprise web and mobile applications.

It does this by:

Providing a low-code development environment.

Generating code that be deployed to an enterprise-grade, full stack system.

o Integrating with other systems easily.

Providing management and analytics over the applications and its users.

4.1 Components and Tools

OutSystems platform provides a number of components and tools that allows to develop,

manage and operate through an application life-cycle, as visible in Figure 4.1.

4.1.1 The Platform Server

OutSystems Server or Platform Server is a set of servers that compile, deploy, manage,

run, and monitor the applications inside an infrastructure.

21



Figure 4.1: OutSystems Components and Tools

Developers can create and publish applications to the platform server, and each version
of those will be stored in the Platform Data Database.

The platform server will then compile and generate optimized code for those appli-
cations and deploy them to a standard application server. The application server uses

traditional databases and external systems to run the applications created.

4.1.2 Development Tools
Service Studio

Service studio is the visual development environment that is used to create applications,
and it can connect to the Platform Server to publish the applications. It’s possible to
create applications and modules and is where developers will build the user interface, the
business logic and create the data model for the application.

Inside Service Studio, all applications and modules associated with them are listed
and a new application that is created have one of the following types, as visible in figure

4.2:
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o Traditional Web, focused on server-side development.

« Reactive Web App, providing experience across all screens sizes and browsers.
« Tablet App, building a native experience for tablets.

o Phone App, building a native experience for smartphones.

o Style Guide, to create a specific theme or template based on the provided by
OutSystems UL

« External Web Portal, that provides an experience for web screen sizes and

browsers for an External Web Portal.

« Service, to centralize and isolate reusable logic and data that can be shared by

several applications.
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Figure 4.2: Service Studio App creation
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Integration Studio

Integration Studio, another development environment, allows creating extensions to the
platform itself. It provides a number of accelerators to integrate with external resources
such as C# and databases. Integration Studio takes those resources and creates repre-
sentations of them inside the OutSystems world to be used as resources inside Service

Studio.

4.1.3 Administration and Operations Tools

Service Center

Service Center is a platform server management and administrative console. Contrarily to
Service Studio, it’s a web application that is accessible via browser and allows taking a look

at and configure the platform server from an administration and operation standpoint.

Inside Service Center it’s possible to observe which applications are available inside the
factory as well as monitor the environment, inspect logs generated by the platform and

running applications, administrate the server and configure environment settings, Figure

4.3.

Lifetime

Whereas Service Center allows managing an individual server or environment, Lifetime,

allows managing the full application life cycle across multiple environments, Figure 4.4.

It’s a web app that extends the Service Center capabilities, and allows also to control
the application versions between environments, and manage the level of permissions that

each user or team has on each environment or application.
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4.1.4 Community
Forge

OutSystems forge is a source of downloadable components that can help speed up the
applications development and delivery. These components can be integrated or even
modified to serve developer’s best interests. Since OutSystems community is still growing,
it’s very helpful that programmers share their out-of-the-box solutions with each other in

the forge.

4.2 Development Overview

4.2.1 Programming Model

Behind the scenes, when a publish occurs, the OutSystems platform will take the devel-
oped low-code app and generate the corresponding HTML, CSS and JavaScript, all based
on recent standards and technologies.

A single-page application uses React JS and can run on several different types of
devices. At run time, JavaScript will generate the HTML elements and will also execute

the client-side logic, while data is fetched asynchronously when needed.

4.2.2 Service Studio

Environment Setup and Applications

As referred, Service Studio allows developers to create applications and modules on the
server. To use this platform, an Environment or Server and credentials are needed. After
the connection process, all the applications that exist in that environment and that user
can access are shown. This is visible in figure B.1.

Inside an application, a list of modules that are part of the app is shown, Figure B.2.
Besides the existent modules, are shown also some info about the application, the other

dependent applications, and in case of a mobile application, a Distribute tab appears
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that enable the distribution of the application as Native platform (IOS and Android) and
Progressive Web App (PWA).

Module Workspace

Inside a module, a Workspace tab appears and is there where the development starts.
In Figure 4.5 it’s visible all components that constitute the workspace. In red, at right
side, are present the global tabs that allow to see elements available as well as create new
elements. These tabs are divided in Processes Tab, that manages processes and timers,
Interface Tab, that lists all screens, screen actions, web blocks, images and themes for the
current application, Logic Tab, listing all server and client (mobile or reactive) actions, all
integration, roles and exceptions handlers and Data Tab, showing all diagrams, database

entities, structures, session variables, site properties, multilingual locales and resources.
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The main canvas editor, represented inside the blue area, is the low-code visual editor,
either to define interface or logic flows. Service Studio also has a true change capability
that is constantly making sure the module is valid. This capability ensures that only
valid modules are published to the environment server, and is visible inside the yellow
area above the main canvas editor. Only one of the 3 buttons appear each time, where the
first one, in red, represents that are errors inside the module, and it can’t be published;
the middle one, in blue, means that no changes were made since last publish, and the last
one, green, means that there are modifications that can be published to the server.

To the left, inside the green area, it’s present the Toolbox (Widgets). There, are
present the widgets which are the building blocks of a screen, and some examples of
widgets are: Container (to encapsulate elements (div)), If (to make validations), Text
(static), Expression (present dynamic text, such as database record values...), Table (list

records) or Button.

Screens and Web Blocks

A screen is what an end user will view when it opens a certain page. Depending on the
type of application that is built (Traditional Web or Reactive), they will be different,
since, p.e, in traditional, the fetching process is done previously to the rendering process
of the page, while in reactive, it is done asynchronously.

Focusing on traditional web applications, some characteristics are:
o Can have Input and local variables;

o Can have multiple widgets;

o (Can have several screen actions;

o Can have a Preparation (a dedicated server-side Action that loads initial data for

screens);

o (Can have multiple Web Blocks;
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e Built-in role validation;

An example of a screen and Preparation are visible at Figure 4.6. There, multiple
local variables and screen actions are shown, and inside the preparation, 3 types of data

are being fetched.
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Figure 4.6: Module - Screen

A web block, a screen part that can implement its own logic, can be reusable multiple
times inside other web blocks or screens. They are very similar to screens, since they can
have a Preparation, input and local variables and screen actions. This is visible in Figure

B.4.

Widget Tree

As screens become quite complex, they end up containing a large number of Widgets.

Toggling the widget tree allows viewing the hierarchy of all widgets within the screen, as
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visible in Figure B.3 inside the red area. With it, it’s easier to find or insert widgets, as

well as apply logic to them.

4.2.3 Variables

To hold data in memory, OutSystems use variables, where they are defined and exist in a
particular scope. If the execution flow leaves that scope, the variable is destroyed. They
can be Input, Output and Local Variables.

Structures are custom compound data types and some of the features are:

A structure is the definition of a data type;
o The structure itself is not variables;

o A Structure’s data type is a collection of other simple and compound data types

that are grounded together;

o They are defined by attributes of any data type, including other structures, entities

or lists;

A list, is a collection of elements of the same data type. Inside OutSystems, elements

can be basic types, compound types and union between previous different types.

4.2.4 Roles

OutSystems allows creating roles, adding control and security to the application. Users
can be set with one or multiple roles, as well as groups can be set with roles and users. Each
role has built in 3 actions, namely Check"X" Role, Grant'X" Role" and Revoke'X" Role.

In the screen properties, it’s possible to set which role can view the current screen.

Server and Screen actions

Inside OutSystems, actions that are executed server side are called server actions. Visible

in Figure 4.7, it’s one of those actions. On the left side, it’s visible as previous, a Toolbox
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but with different widgets, since these are specific for logic inside actions. Some properties

of server actions are:

Can have only one Start node but multiple End nodes;

Can have Inputs, Local and Output variables;

Can call other server actions;

Can be set as function, having exclusively one Output (mandatory), that allows to

be used directly in screen Expressions, Ifs,; etc.

Can be set as Public to be used inside other modules.

Screen actions are similar to server actions, since they are executed in server side but

still have some differences, mainly:

Can only be used inside Screens or Web Blocks;

Can only have Inputs and Local variables;

Can call server actions;

Can’t call other screen actions;
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Figure 4.7: Module - Server action

Modeling Data

In OutSystems, Database Entities hold data that can be stored in and retrieved from the
database. The Entity to Database mapping, is visible at Figure 4.8. Some characteristics

are:
o Automatically, CRUD entity server actions are created;
o Automatically, an Id attribute is created.

« Each attribute must have a defined based data type (Alphanumeric, Numeric, Dates

and Times, Boolean, Binary or Entity Identifier)
o Delete rules are mandatory in case of a Foreign Key.

Beside normal Entities, exist also the Static ones. A Static Entity is a special type of

entity that create a predefined list of values to be used in the application. It can have
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attributes and records, cannot be modified with logic, since they are static, and the only
CRUD action that is available is Retrieve. Visually, they can be distinguished from the

normal entities (blue) due to the visual color (red and blue).

OutSystems Entity DEIELELREL] [

Attributes (Data types software) > Columns Data types (database)
Id (Identifier attributes) « > Primary Key

Reference Attribute : >Foreign Key

Index it et e e s> Index

Record or Instance - - A ~+>Row or Tuple

Figure 4.8: Entity to Database mapping

An example of an entity diagram that contains multiple tables is visible at Figure B.5.
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Chapter 5

Internship Development

Prior to the description of this chapter, it should be noted that the author has had a fixed
employment relationship with the company since March 2021. The reason for choosing
the internship was based on the possibility of growing within the company, due to the
number of projects that the author was going to be inserted with the choice of this.
Until the beginning of the internship, only small and non client contact projects had the
involvement of the author, making the experience with the technology not vast.

So, this professional internship arose from the desire to gain experience in the labor
market, while the master’s degree in Informatics was carried out. Given the post-labour
regime in which it took place, it was possible to reconcile both. During the time at
Inetum HBSP, the internship goal became to acquire as much knowledge as possible
about OutSystems in order to actively contribute to customer projects.

During the internship, all the work was based in projects and each one of them had

different requirements, methodologies or goals.

5.1 Telecommunications Sector Project

In the context of the increasing digital economy, the devolution of control of personal
data to citizens and the increased requirement in the protection and processing of per-

sonal data, it was approved and entered into force on 24 May 2016, the European Data
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Protection Regulation - General Data Protection Regulation (GDPR). The Regulation
applies directly and compulsorily in all Member States and applies to all entities that
collect and process personal data of European citizens, regardless of their location.

Due to this, an application was built, RGPD-C, that allow to a certain company to
know what information exists and where it’s been manipulated.

This application connects to multiple systems, as visible in Figure C.1.

As referred, RGPD-C contains the entities necessary to characterize personal data,
such as: Controllers, data subjects, purposes, personal data, recipients, between others,
and its main functionalities are: Load and management of these entities via application;

Privilege control access; Repository integration.

5.1.1 Requirements Analysis

For the requirements, the Jira platform was used, due to its versatility and longevity
within the project. The requirements were placed on the Kanban board, Figure C.2,
by the Product Owner or Project Manager, and developers chose the requirement they
would develop. Depending on the urgency of the requirement, both Product Owner and
Manager could manually assign a requirement to a developer.

When a requirement is done, it’s sent to testing, and when approved, it will continue
until it gets to Production server.

The requirements were defined with a name, description and priority, guiding the de-
velopers about what and the order that they needed to be done. A model of a requirement,

it’s present at Figure 5.1.

5.1.2 Methodology

As this project was of high importance, with constant changes, the methodology used was
Agile. Within Agile, this project is inserted in the Kanban model due to how the work
was divided, incrementally and through an interactive board, and the daily periodicity of

the meetings to discuss the advances, setbacks or changes of the projects.
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Figure 5.1: Jira - Requirement

5.1.3 Time Management

The expected development of the requirements was estimated at about 3 to 4 months,
where this value was set together by Product Owner and Manager and developers within
the project. In general the requirements were divided so that the time of their development

was not long, but in some cases this was not possible.

5.1.4 Development
Requirement 1 - Integragdo dos dados de OutSystems com outros sistemas

This requirement, as it was pending before the beginning of this project, and it was a
new feature, was placed with high priority. Its purpose is to obtain the physical name of
a given table through the logical name and the associated platform. For its realization,
it was necessary to understand a little more of the functionalities of OutSystems, more

specifically OutSystems Platform Meta-model.

37



After a research [34], it was discovered that several of the things that are created
by the developers in Service Studio are converted into records within 3 types of tables
by OutSystems. These tables can be grouped into 3 main types, namely, Application
Entities, Hybrid Entities and System Entities, where the understanding of this last one
was essential to the unfolding of this requirement.

While creating an entity, a logical name is provided and the OutSystems Platform
creates a physical name for it internally. The mapping between the physical table name
and the logical name is in the OSSYS_ENTITY table, and Systems Entities are usually
recognized by the prefix “OSSYS_ " in their names. Applications & Modules, Espaces
and Extensions or Entities, Attributes, and Records are examples of System Entities.

The beginning of the development started with the data modeling, creating the nec-
essary tables that didn’t exist. Were created the following tables, and the modeling is
visible in Figure C.3:

o Plataforma {Id, Nome, Query, IsActive, CreatedAt, CreatedBy, UpdatedAt, Up-
datedBy}

« Plataforma_ Parametro {Id, Plataformald, Nome, Label, IsActive, CreatedAt,
CreatedBy, UpdatedAt, UpdatedBy}

« Parametro_ Preenchimento {Id, PlataformaParametrold, ClassificadorDPTabelald,

Valor, CreatedAt, CreatedBy, UpdatedAt, UpdatedBy}
« HIST_ Plataforma {Plataforma, Plataformald, TipoOperacaold}

o HIST_ Plataforma_ Parametro {Plataforma_Parametro,

Plataforma_ Parametrold, TipoOperacaold}

o HIST_ Plataforma_ Preenchimento {Parametro Preenchimento,

Parametro_ Preenchimentold, TipoOperacaold}

A long time rule/requirement was that every new table had to have a History table,

showing the modifications during the time over the records, and Temporary tables, in
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some cases due to the permissions that a certain user could have. To this requirement,
only History tables were created, very similar to the originals, having 2 extra fields, namely
the OriginalTableld and the Operationld (Remove, Edit, Create).

Following, the default server actions were created, following one of OutSystems best
practices, which is dividing the logic inside multiple actions, simplifying the process and
making them reusable. Since the process is similar for all new tables, it will be described

only the CRUD actions for the table PLATAFORMA, namely:

« Plataforma_ Save, action that receives the Plataforma (platform) to create/up-
date, validates it (Plataforma__SaveValidate), saves the modifications calling
Plataforma_ SaveCore, and after, creates a history of the record calling Hist-
Plataforma_ SaveCore. These actions were placed here, since every time an
update of the record happens all 3 need to be called, so instead of calling 3 server

actions separately, it’s more flexible to call just one.

o Plataforma__SaveCore, action that receives the platform and calls the database

action to operate on it. The logic that is operated here is Metadata.

o Plataforma_ SaveValidate, action that receives the platform and validates it,
verifying if it’s "Nome" and "Query" are empty. It will give an error and stop the

execution if one of them is.

« Plataforma_ Delete, action that receives the id of the platform to delete, checks
if it has conditions to be deleted (Plataforma_ DeleteValidate), and if yes, set
it’s IsActive to false and gives update, ending with the creation of a record in the

history table.

o Plataforma_ DeleteValidate, action that receives the "Plataformald" and ver-

ifies if that platform in fact exists and if doesn’t have records associated in the
PLATAFORMA PARAMETRO table. It will give an error and stop the execution

if one of them is false.
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« HistPlataforma_ SaveCore, action that receives the platform and creates a record

in the History table with the defined Operationld.

The next step, after CRUD actions creation, was the development of the web pages. At
Figure 5.2 it’s present the list of platforms and the parameters associated, being possible

to create, edit, delete or search for a platform.

Wl 'ntecragio de Platsiormas X

<« G A Notsecure gracao_Plataformas.aspx?(Not.Licensed.For.Production)=

Joao Filipe Ascensac

PROCESSOS & REPORTING ~  REFERENCEDATA -  DADOSPESSOAIS - CLASSIFICACAOTECNICA - IMPORTACOES - LOGS - [iiIYaelsla 2

Integracdo de Plataformas

LISTA DE PLATAFORMAS

Nome Query Parametros Is Active Criado em
Novinhauuuu SELECT * FROM ... WHERE espace.name = '$3VAR_ESPA jiojoij v 17 Sep ® Remover

jlje

Novaij

Query OS SELECT PHYSICAL TABLE_NAME v 220ct @ Remover
FROM {ENTITY}ENTITY
Teste 1 SELECT PHYS v 220ct ® Remover
FROM HU
v & Sep ™ Remover

Figure 5.2: Requirement 01 -Platform Screen

In the figure 5.3 it’s visible the new/edit screen of a platform record. There, it’s

possible to set a "Nome" (name) and a "Query", as well as add parameters.
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Integragio de Plataformas X v - 8 X

€ > C A Notseaure Integracao_Plataformas.aspx?(NotLicensed.For.Production)= e % » @ :

Figure 5.3: Requirement 01 - Platform Edit Screen

The following query, in listing 5.1, allows returning the physical table name. To do so,
the parameters <PARAM_ NOME_ MODULO> and <PARAM_ NOME TABELA> were
added and in another screen (confidential), they would be filled with real user inputs.
SELECT PHYSICAL_TABLE_NAME
FROM {Entity} ENTITY
INNER JOIN {Espace} ESPACE ON (ESPACE.ID = ENTITY.ESPACE_ID)

WHERE ESPACE.NAME = <PARAM_NOME_MODULO >
AND ESPACE.IS_ACTIVE = 1

AND ENTITY.IS_ACTIVE = 1
AND ENTITY.NAME = <PARAM_NOME_TABELA>

Listing 5.1: Return Physical Table Name

Now, since the respective screens were developed, the complementary server actions

were developed, helping them to fill the main purpose, namely:

o Plataforma_ GetNomeF'isico, action that receives a query and the associated

parameters filled, returning the physical name if found, Figure 5.4.

41



o Plataforma_ ReturnPhysicalName, action that executes the query with the
already formatted parameters, returning the physical name, Figure C.4. The Input

of the query is QueryFormated (Text), and the Output is PhysicalName (Stucture

(Text)).
A |
d
Prc
_Plataforma b Plataforma_GetNomeFisico 4 @ Plataf - = ;-i:o
Start Seastioney
6 =+ Query
= ParametroPreenchimento

+ PhisicalName
v 9 Plataforma_RetumnPhysicalName
Plataforma_Form @ Plataforma_Save
@ Plataforma_SaveCore
@ Plataforma_SaveValidate

v
Plataforma_Retu.

v
Is SQL empty? WrangFields

True
> “

asyey .

¥
Action Output

End

Plataforma_GetNomefFisico
Server Action
v
entity 'PARAMETRO... Name_ _ Plataforma_GetNomeFisico
attribute in entity 'C... Desc_npt-on PT
ding attribute in enti... Pul:lhcl Yos
ntity ‘HIST_CODIGO... 1 |Function No
w || 'een @ Default Icon
Advanced

Cache in Minutes

Figure 5.4: Requirement 01 - Plataforma GetNomeFisico

« Plataforma_ FormatQuery, action that receives a query and the parameters filled
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with user inputs, adding the table logic name to the parameter list. Then, an
iterating process over that list will occur, searching in the query for that word and

replacing it for his value, Figure C.5.

Requirement 2 - Alteracdo dos Prazos de conservacao

Analyzing this requirement, Figure C.6, the main goal is to allow the modification of the
retention periods through a tool already existent for periods migration. This tool was
modifying in the wrong way, so the retention periods should be modified there. This
requirement, compared with the previous, had minor priority.

The development done was changing the way excel imported the data, modifying it
so that when it finds a record with the same identifiers on the server, that record was
modified with the Excel values, something that did not happen. All the identifiers that
need to be verified are "SubcategoriaTitularld", "SubcategoriaFinalidadeld', "Categori-

aDadosPessoaisId", "SubcategoriaDadosPessoaisld".

Requirement 3 - Qwner de Sistemas

Analyzing this requirement, Figure C.7, the main goal is to replace the system owner off
the whole RGPD-C application, since it needs to be a company itself and not a singular
person. It needs also to be possible to update systems data via excel, with the code,
system name and system code as identifiers. An Entity called "Sistema' (System), have
a responsible (owner) associated. Previously, this owner was a singular person, which
after some evaluations, it was defined that the owner should be a company and the whole
RGPD-C application that was using screens or logic with this owner should be redone.

This requirement had minor priority.

The development started by the modification of the importation model via excel. A
check has been added for the identifiers, code and system name and address code fields.
In case there is already a record with these fields on the server, the existing record takes

update with the fields that are in Excel. If it does not exist, a new register is created.
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It was also modified in multiple pages, changing the Ownersistema attribute to save the

company name and not the singular person.

Requirement 4 - Adaptar o processo de criag¢do das direcées para o novo

modelo

This requirement was the final one inside this project, since its duration lasted until the
end. Previously the "Diregdes" (structures) were being used directly from AGUI external
system, and were not managed anywhere inside RGPD-C, with this requirement fixing
these points.

It had major priority, since it’s importance and the multiples developments that needed
to be done.

This requirement had its importance since it would be used to map the hierarchical
structure of the whole organization. It was done exclusively with an external system
(AGUI), so its creation and mapping inside RGPD-C were totally necessary for the total
control. A user have always to belong to one Direcdo, inside that hierarchical structure.

Some additional information and rules about this requirement were provided, namely:

It needs to be possible to import directly from AGUI;

« It needs to be allowed to create structures non-existent in AGUI at RGPD-C, map-
ping them after;

o If a structure doesn’t have the attribute "IdExterno" and "Origem" filled, it means
that it was directly created from RGPD-C. Later it can be possible to map with
AGUI,

e One or more structures AGUI can be mapped with RGPD-C,;

o A process that shows the differences between RGPD-C and AGUI structures must

be implemented;

e One structure can have one or more Pivots associated;
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 One structure can have one or more codigos classificadores (classifier codes) associ-

ated, where the goal of those is to limit the access to data by structures.

o The users can view everything from its hierarchical structure to below.

The beginning of the development started with the data modeling, creating the nec-
essary tables that didn’t exist. Were created the following tables, and the modeling is

visible in Figure 5.5:

« CODIGO_ CLASSIFICADOR { Id, Codigo, Descricao, CreatedAt, CreatedBy,
UpdatedAt, UpdatedBy, IsActive}

« DIRECAO { Id, NomeDirecao, Direcao_Pai, IdExterno, Origem, Obervagdoes,
CreatedAt, CreatedBy, UpdatedAt, UpdatedBy, IsActive }

« DIRECAO_ AGUI { Id, Direcao_ Id, IdExterno, Origem, CreatedAt, CreatedBy,
UpdatedAt, UpdatedBy, IsActive}

« DIRECAO_ CLASSIFICADOR { Id, Direcaold, CodigoClassificadorld, Cre-
atedAt, CreatedBy, UpdatedAt, UpdatedBy, IsActive}

« DIRECAO_ PIVOT { Id, Direcaold, Contacto, CreatedAt, CreatedBy, Update-
dAt, UpdatedBy, IsActive}

« DIRECTION__COLOR { NotExistant, WithDifferences, NotMappedInAGUI,
Default, Selected}

« TEMP__DIRECAO { CODIGO__CLASSIFICADOR, Direcaold, TipoOperacaold}

« TEMP_DIRECAO__AGUI { DIRECAO__AGUI, DirecaoAGUIId, TipoOpera-
caold}

« TEMP__DIRECAOQO__CLASSIFICADOR { DIRECAO__CLASSIFICADOR, Di-
recaoClassificadorld, TipoOperacaold}
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« TEMP_DIRECAO_PIVOT { DIRECAO_PIVOT, DirecaoPivotld, TipoOp-

eracaold}

« HIST_CODIGO_ CLASSIFICADOR { CODIGO_ CLASSIFICADOR, Codigo,

Descricao}

« HIST_DIRECAO { DIRECAOQO, Direcaold, TipoOperacaold}

« HIST_DIRECAO__AGUI { DIRECAO_AGUI, DirecaoAGUIId, TipoOpera-
caold}

« HIST_DIRECAO__ CLASSIFICADOR { DIRECAO_ CLASSIFICADOR, Di-
recaoClassificadorld, TipoOperacaold}

« HIST_DIRECAO_PIVOT { DIRECAO_PIVOT, DirecaoPivotld, TipoOper-
acaold}

This requirement, contrarily to requirement 01, needed History and Temporary records
for all tables with exception to Codigo_ Classificador. Due to the large number of tables
created only for this requirement, it’s visible how it’s implementation had a big impact

and how laborious it was.
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Figure 5.5: Requirement 04 - Data Model

Following, the default server actions were created and since the process is similar for

all new tables, it will be described only the CRUD actions for the table Direcao, namely:

« Direcao_ Save, action that receives the structure to create/update, validates it
(Direcao__SaveValidate), saves the modifications (Direcao__SaveCore), cre-
ates a history of the record (HistPlataforma SaveCore) and after, deletes the

Temporary record associated (if exist).
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Direcao__SaveCore, action that receives the structure and calls the database ac-

tion to operate on it. The logic that is operated here is Metadata.

Direcao__SaveValidate, action that receives the structure and validates it, verify-
ing if (Direcao_ DeleteValidate) it’s "Nome" (name) and Externallds are correct.

It will give an error and stop the execution if one of them is.

Direcao_ Delete, action that receives the id of the structure to delete, checks if
it has conditions to be deleted (Direcao_ DeleteValidate), and if yes, set it’s

IsActive to false and calls Direcao_Save to apply the modifications.

Direcao_DeleteValidate, action that receives the "Plataformald" and verifies if
that structure doesn’t have records associated in the "Direcao Pivot" and "Dire-
cao_ Classificador" table. It will give an error and stop the execution if one of them

is false.

HistDirecao__SaveCore, action that receives the structure and creates a record

in the History table with the defined Operationld.

Direcao_ DirecaoTemp_ Create, main action that verifies if the user that wants
to update the record has permissions to do so, and if yes, update the record (Dire-
cao__Save), otherwise, create a temporary record that will be updated by someone

with permissions (DirecaoTemp__ Save).

DirecaoTemp__Save, action that receives the temporary structure to create/up-
date, validates it (Direcao__SaveValidate) and saves the modifications (Dire-

caoTemp_ SaveCore).

DirecaoTemp__SaveCore, action that receives the temporary structure and calls

the database action to operate on it. The logic that is operated here is Metadata.

DirecaoTemp_ Delete, action that receives the id of the temporary structure to

delete and hard deletes it.
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Figure 5.6: Requirement 04 - Direcao Screen

The next step, after CRUD actions creation for all tables, was the development of
the web pages. At Figure 5.6 it’s present the list of structures in RGPD-C, ordered by a
hierarchical structure, being possible to create, edit, delete or search for a structure. It is
also possible to see a History of structures, as well as the records that are or aren’t active,
and if a user have permissions, view the structures that need approval. The screen have
multiple tabs ("Dire¢ao", Pivot,"Classificador"), visible on the left side of the page, since
the moment the record is created.

To fetch the database records to populate this screen, a SQL query was written,
listing 5.2, since OutSystems aggregates weren’t enough. This will return the records
ordered hierarchically, that is, every structure connected with the superior structure by

"Dire¢ao_ Pai" (father structure) attribute.

i Input = DirecaoId (Direcao Identifier), HasPermissions (Boolean), Name (
Text)
2 Output = DirecaoInfolist (Structure { Direcaold, Name, ParentDirectionId

, ParentName, DirectionAGUICode, DirectionAGUIName, Origem 1})
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SELECT DISTINCT DIRECAO_1.[Id], DIRECAO_1.[NomeDirecao], DIRECAO_1.[
Direcao_Pai], DIRECAO_2.[NomeDirecao], DIRECAO_1.[IdExterno], {
VIEW_AGUI_TEAM_TREE}.[TEAM_NAME], DIRECAO_1.[Origem]

FROM {DIRECAO} DIRECAOD_1

LEFT JOIN {DIRECAO} DIRECAO_2 ON DIRECAO_1.[Direcao_Pai]
]

DIRECAO_2.[Id

LEFT JOIN {VIEW_AGUI_TEAM TREE} ON DIRECAO_1.[IdExterno] = {
VIEW_AGUI_TEAM TREE}.[TEAM_CODE]
WHERE (DIRECAO_1.[NomeDirecao] LIKE ’%°’ || @DirectionName || ’%’) AND

DIRECAO_1.[IsActive] = 1

START WITH (@HasPermissions = 1 ) OR (@HasPermissions = 0 AND DIRECAO_1
.[Id] = @DirecaolId)

CONNECT BY NOCYCLE PRIOR DIRECAO_1.[Id] = DIRECAO_1.[Direcao_Pail

Listing 5.2: Return Structures For Screen Listing

The detail page of a new structure is visible in Figure 5.7. There, it’s possible to set
a structure record and map it with a structure in AGUI system. It is possible also to link

several AGUI system "Dire¢oes" with this structure RGPD-C.
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Figure 5.7: Requirement 04 - Direcao Detail Screen

If the user want’s to set a "Direcao_AGUI", it needs to click in FEscolher Direcao
(Choose structure) link under Mapear Dire¢ao AGUI (Map AGUI structure). After that,
a popup appear, with all AGUI structures on the left side, and if one of those is clicked,
it will be selected. This popup us visible at Figure 5.8.
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Figure 5.8: Requirement 04 - Structure import from AGUI

The component that allows to display all structures in a hierarchical manner in tree
shape, is called zTree. zTree offers a multi-functional 'tree plug-in’ based on jQuery
and the main advantages of zTree include excellent performance, flexible configuration,
and the combination of multiple functions. To completely fulfill the requirements, this
component was essential, and since it wasn’t being used, all the documentation needed
to be read and some testes needed to be conducted [35].

The query that returns these structures, in a format that zTree can understand, is
visible in the listing 5.3 below.

i Input = DirectionCode (Text), IgnoreDirection (Boolean)

> Output = zTreeData (Structure { Id, ParentId, Name, Open, IsParent, etc
.3

1+ WITH TEAMS AS (
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SELECT TAB.* FROM (

SELECT
{VIEW_AGUI_TEAM_TREE}.[TEAM_ID],
{VIEW_AGUI_TEAM_TREE}.[TEAM_NAME],
{VIEW_AGUI_TEAM_TREE}.[TEAM_CODE],
{VIEW_AGUI_TEAM_TREE}.[TEAM_PARENTID],
{VIEW_AGUI_TEAM_TREE}.[PATH_CODE]

FROM
{VIEW_AGUI_TEAM_TREE}

WHERE (@IgnoreDirection = 1 OR {VIEW_AGUI_TEAM_TREE}.[PATH_CODE]
LIKE °%’ || @DirectionCode [ 2% )
) TAB
WHERE
(@IgnoreDirection = 1 OR substr (TAB.[PATH_CODE], instr(TAB.[
PATH_CODE], @DirectionCode), length(TAB.[PATH_CODE])) like ’%’ || TAB
.[TEAM_CODE] || %)

SELECT * FROM

SELECT DISTINCT °T’||TEAM1.[TEAM_ID] NodeId, ’T’||TEAM1.[TEAM_PARENTID]

NodeParentId,
DECODE (TRIM(TEAM1.[TEAM_NAME]), NULL, °’[Equipa sem nome]’, TEAM1.[
TEAM_NAME]) NodeName,
DECODE (TRIM(TEAM1 . [TEAM_NAME]), NULL, ’[Equipa sem nome]’, TEAM1.[
TEAM_NAME]) NodeTitle,
CASE
WHEN (@IgnoreDirection = 1 AND TEAM1.[TEAM_PARENTID] is null
) OR (@IgnoreDirection = O AND TEAM1.[TEAM_CODE] = @DirectionCode)
THEN 1
ELSE O
END IsOpen,
CASE
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et

WHEN (SELECT count (*) FROM TEAMS TEAM2 WHERE TEAM2.[
TEAM_PARENTID] = TEAM1.[TEAM_ID]) > O
THEN 1
ELSE 0

END isParent,

0 checked, O nocheck,

0 chkDisabled, O halfCheck, ’’ icon, ’’ iconClose, ’’ icon0Open,
>’ iconSkin, O isHidden, ’’ fontCSS, ’’ url, ’’ target, ’’ click, ’
right:false’ extra
FROM TEAMS TEAM1
START WITH (@IgnoreDirection = 1 AND TEAM1.[TEAM_PARENTID] is null)
OR (@IgnoreDirection = 0 AND TEAM1.[TEAM_CODE] = @DirectionCode)
CONNECT BY NOCYCLE PRIOR TEAM1.[TEAM_ID] = TEAM1.[TEAM_PARENTID]

)
ORDER BY ISOPEN DESC, NodeName ASC

Listing 5.3: Return Structures in zTree shape

To add the father structure to the record and associate multiple AGUI structures to
be used as this record in RGPD-C, the procedures are very similar as the one above,
involving a query bringing the data, and a popup to select it. An example of a filled
record is visible at Figure C.8.

The Pivot tab, visible at Figure C.9 allows adding users to that RGPD-C structure, as
well as remove them. It is possible to view the records in Grid and in Line views, search
for Pivots, the History, the records to approve (if the current user has permissions) and
the active and non-active records.

This Pivot page, as others, is composed by multiple web blocks, due to the enormous
amount of information that is has. Some of the web blocks for the whole Direcdo screen,
and all of them for Pivots, are visible at Figure 5.9. There, it’s possible to observe that
this simple page has his logic very encapsulated, having web blocks for the Approvals,
History, Temporary tables and the active records.

Due to all data getting fetched and the logic of each page component getting isolated,

the preparation of Pivot screen have a light weight since it will only gather small info,
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instead of multiple records of each table. This is visible in Figure C.10, where it will only
gather the count of each type. It’s also possible to view the multiple parameters available

on the web block, as well as the screen actions. It’s widget tree is visible at Figure C.11

Classificador_List_Hist_Alteracao
Classificador_List_Hist_Ativar
Classificador_Temp_Alteracao
Direcacllllll List
Direcao il Modal
Direcaclll ModalConsolidate
DirecaclNNN Modal_Map
Direcao I M odal_ OneTree
DirecaoPai_Modal
Direcac Il Edit_Popup
Direcao | List_Hist
Direcacillll List_Hist_Alteracao
Direcac Il List_Hist_Ativar
Direcao SEEEE List_Main
Direcao Il List_Temp
Direcacilililill] Temp_Alteracao
Widget_zTree

= 20

=

15—

S m—

T —

1) —

) I

I —

Figure 5.9: Requirement 04 - Web Blocks

To add a Pivot to this structure, the top right button needs to be clicked, when after,
a popup appear to search for the user name. This is visible in Figure 5.10.

If the logged user has permissions to add users, they will be directly added, but if not,
they will be pending in the Registos por aprovar (Records pending approval) tab. There,
all records will be shown, and the approver can approve or reject, as visible in Figure
5.11.

The classifiers tab, visible at Figure C.12 allows adding classifiers to that RGPD-C
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Figure 5.10: Requirement 04 - Add "Pivot" Popup

Lista de Diregdes x v = X
& > C A Notsecure Direcao_Detailaspx z %« @ :
PROCESSOS & REPORTING REFERENCE DATA DADOS PESSOAIS CLASSIFICACAO TECNICA IMPORTACOES LoGs BACKOFFICE @

REFERENCE DATA > Lista de Direcdes > Pivot

E de3 registos Q_ Pesquisar = Vistaemlista D Histérico @ Registos para aprovar (3) + Registos em vigor

 Aprovar
X Rejeitar

Alda Maria Sandro Octavio

Patricia

= =

<

[5+] seareasecs

Figure 5.11: Requirement 04 - Pending Pivots
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structure, as well as remove them. It is possible to view the records in Grid and in Line
views, search for classifiers, the History, the records to approve (if the current user has
permissions) and the active and non-active records.

The way the page was built is very similar to the previous one, having multiple web
blocks inside a main one that controls the views. The preparation of the main web block
is also similar, and an example of a query in preparation that gets the count of the history
is visible in Figure C.13.

The final screen was the mapping, where one AGUI structure would match one RGPD-

C structure. The development of this screen had to follow multiple rules, being some:

» Both structures, AGUI and RGPD-C need to be side by side in a tree visual.

« Each record or line of the tree must had a color, depending on if it exists or not in

the other tree.

o Both trees had to be aligned with each other, that is, if the RGPD-C tree had one
record that the other hadn’t, a gap should exist in the AGUI tree, aligned with the
RGPD-C record.

o When a structure AGUI is selected to be mapped, all the structures above that,

need also to be imported automatically.

o When mapping tree records, bringing the above associated, if the hierarchy doesn’t

match, the association must be aborted.

A visual way to interpret this, is visible in Figure C.14 and the final result is visible
below in Figure 5.12. As expected, from each side, it’s the corresponding tree with the
corresponding records. The gaps existent between rows match with the red records in the
other side, as expected. The orange records mean that they are associated via externalld,

but they have differences, as the name.
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Figure 5.12: Requirement 04 - RGPD-C and AGUI trees

Inside Service Studio, the web block that is inside that screen is visible in Figure
C.15. There it’s possible to visualize how the screen is mounted, being composed by 2
zTrees web blocks and one button to map (it will appear when one structure at the screen
appears). Fach zTree component receives a list of elements, and it will convert it to the
tree that is visible on the screen. To populate with data, multiple actions were used, as

will be exposed.
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Figure 5.13: Requirement 04 - Get all AGUI and RGPD-C structures

The action GetAllDirecoesAGUIRGPD, Figure 5.13, gets a list of structures
by permissions (GetTreeByUserPermissions) and returns two lists with structures,
one RGPD-C compared to AGUI (CompareRGPD__AGUIBlanckGaps) and another
AGUI compared to RGPD-C (CompareAGUI__RGPD_ BlanckGaps), depending on
the visibility that user has.

99



Module Edit View Debugger Help

Cr B Ene

Processes  Interface

Logic

[ J
Ps [r—

10

Run.
mog
Aggregate QL o
¢ o o
If Switch

o o

ForEach  Assign

-a a
Record... Excel To
3 a

JSON.. JSON.
Exception...  Raise...

Comment  Send Email

(=)

End

Start

2

& GetTeams

Gotoon| 4 &5 Parameters
< 1 HasViewAlPermissions
T 1 Externalld

45 Output Entities / Structures
15SPCGDirection
TeamCode

ztreeData

sreeDatan)

end

0 SQL [Test Inputs | Test Output | Executed SQL

Direction_Direcat

* GetTreeByUserPermissions

@ Direction DirecaoFicticia_ GetList

WITH TEAMS AS (
SELECT
1 val,
‘0" code,
{p1RECAD}. [1d],
{DIRECAO}. [NomeDirecao] ,

{DIRECAO}. [Direcao_Pai],

o,

{DIRECAQ} . [1dExterno]
FROM

{p1RECAO}

UNION

SFLECT

@ Direction DirecaoFicticia_SearchByCode
@ GetTreeByUserPermissions
-] HasViewAllPermissions
] Externalld
] zTreeDataRL
@ Hierarchical GetTeaminfo
@ Hierarchical GetTeaminfo$
@ Hierarchical GetTeamsdzTree
@ Hierarchical GetTeams4zTreeByUserDirection
@ Hierarchical GetTeamszTreeByUserDirection_
@ Hierarchical GetTeamsdzTreeyUserDirection

@ Team Direction_DirecaoFicticia_Getinfo

HELP

5 Warnings -r @ 1-Click Publish |

tTeams
aL

—
= S

@ Hierarchical GetTeamsAzTreeBylUserDirectionts wumrn +

Database Integrity Suggestion  Inconsistent database table and entity definitions: column ‘OSUSR_2f0_PARAMETRISACTIVE' exists in database, but there is no corresponding attribute in entity PARAMETRO_PREENCHIMENTO

Database Integrity Suggestion Inconsistent database table and entity definitions: column ‘OSUSR 2f0_CLASSIF8.GRUPOBASEDADOSID' exists in database, but there is no comesponding attribute in entity
Database Integrity Suggestion Inconsistent database table and entity definitions: column "OSUSR_2f0_HIST_TI8. TEMPTITULARCATEGORIAID' exists in database, but there is no corresponding attribute in entity *

Database Integrity Suggestion _ Inconsistent database table and entity definitions: column ‘OSUSR_2f0_HIST_CODISACTIVE' exists in database. but there is no corresponding attribute in entity ‘HIST_CODIGO_CLASSIFICADOR

Outdated Producer
Outdated Producer
Outdated Producer
Outdated Producer Producer module
Outdated Consumer Consumer module
Consumer Consumer module '

er module

uses outdated references, Please republish

uses outdated references. Please republish
s outdated.
is outdated with i

to prevent runtime errors.

to prevent runtime errors.

references. Please refresh references in

er module ‘RichWidgets_Extended" uses outdated references. Please republish RichWidgets_Extended: to prevent runtime errors.
Producer module ‘Essentials' uses outdated references. Please republish Essentials' 10 prevent runtime errors

and republish it

cLose

Name Getleams

Description

Timeout

Cache in Minutes

Max. Records:

Statement WITH TEAMS AS (
HasViewAllPermissions  HasViewAllPermissions
Externalld Extemalld
(New Argument)

Figure 5.14: Requirement 04 - Get Tree by user permissions

The action GetTreeByUserPermissions, Figure 5.14, returns an AGUI/RGPD-C

tree of structures, together. The outputs of SQL are whether the structure is RGPD-C,

the structure code, and a already defined for zTree OutSystems structure. The content

of the SQL is visible in the listing 5.4. It will join the records existent inside RGPD-C

table Direcao, with the ones in AGUI, distinguishing them by the val variable.

1 Input =

2 Output

Text }),

= IsRGPDDirection (Structure { Text 1}),

zTreeData

4+ WITH TEAMS AS (

60

SELECT
1 val,

’0’ code,

{DIRECAQO}.

[Ia],

HasviewAllPermissions (Boolean),

Externalld (Text)

TeamCode (Structure {



10

{DIRECAO}.[NomeDirecaol],

)
B

{DIRECAQO}.[Direcao_Pail,
0,

)
B

{DIRECAO}.[IdExterno]
FROM
{DIRECAD}

UNION

SELECT
0 val,

{VIEW_AGUI_TEAM_TREE}.[TEAM_CODE] code,

{VIEW_AGUI TEAM TREE}.[TEAM ID],

{VIEW_AGUI TEAM_TREE}.[TEAM_NAME],

2
>

{VIEW_AGUI_TEAM_TREE}.[TEAM_PARENTID],

0,

)
B

2

FROM
{VIEW_AGUI_TEAM_TREE}

5 SELECT * FROM

(

7 SELECT DISTINCT TEAM1.val, TEAM1.code TeamCode,

>T? | | TEAM1 .[Direcao_Pai] NodeParentId,
DECODE (TRIM(TEAM1 . [NomeDirecao]), NULL,
NomeDirecao]) NodeName,

DECODE (TRIM(TEAM1 . [NomeDirecao]), NULL,
NomeDirecao]) NodeTitle,

CASE

>[Equipa sem nome]’,

>’[Equipa sem nome]’,

>T? | | TEAM1.[Id] Nodeld,

TEAM1 . [

TEAM1 . [
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WHEN (@HasViewAllPermissions = 1 AND TEAM1.[Direcao_Pail] is

null)
THEN 1
ELSE 0
END IsOpen,
CASE

WHEN (SELECT count (*) FROM TEAMS TEAM2 WHERE TEAM2.[
Direcao_Pail] = TEAM1.[Id]) > O
THEN 1
ELSE 0

END isParent,

0 checked, O nocheck,

0 chkDisabled, O halfCheck, ’’ icon, ’’ iconClose, ’’ icon0Open,
>’ iconSkin, O isHidden, ’’ fontCSS, ’’ url, ’’ target, ’’ click, ’
right:false’ extra, TEAM1.[IdExterno] ,LEVEL lev
FROM TEAMS TEAM1
START WITH (@HasViewAllPermissions = 1 AND TEAM1.[Direcao_Pail] is
null) OR (@HasViewAllPermissions = O AND TEAM1.code = Q@Externalld OR

TEAM1.[IdExterno] = @Externalld )
CONNECT BY NOCYCLE PRIOR TEAM1.[Id] = TEAM1.[Direcao_Pail

5 )

ORDER BY ISOPEN DESC, val, lev, NodeName ASC

Listing 5.4: Return AGUI and RGPD-C Structures
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Figure 5.15: Requirement 04 - Compare AGUI with RGPD-C

The action CompareRGPD__AGUI__BlankGaps, Figure 5.15, receives a tree and
compares it with the structures existing in RGPD-C, in a way that these structures are
also added, with different colors depending on the case. The validations are very complex,
some of them being: check if the structure is a RGPD-C or if the AGUI is associated with
RGPD-C, return the corresponding color to appear, depending on the condition it is in. If

the structure is not RGPD-C, that is, has external id, we will add it to the list to return,
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"'+ """+ Returndirectioncolor.Color+""" + "". If

with the correct color format. """color":

the structure is RGPD-C, some validations needed to be done first, before adding it.
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Figure 5.16: Requirement 04 - Compare RGPD-C with AGUI

The action CompareAGUI__RGPD_ BlankGaps, Figure 5.15, receives a tree and

compares it with the structures existing in AGUI, in a way that these structures are

also added, with different colors depending on the case. This action, will check if the

64



current element of the list already exists in RGPD-C, and if not, means that it is an
AGUI structure, so it is added to the list with the empty name "". If it is not empty, it
means it is a structure RGPD-C, adding it later to the list if it meets the conditions of
the ValidateReturnDirectionRGPDRecordToTree action.

Back to the screen, to add a certain structure AGUI to RGPD-C, the user have to
click in her, with it appearing with green color on the right side. All the structures above
that doesn’t exist in RGPD-C will appear with green color also. This is visible in Figure
C.16.

To map, the main action that is called CreateDirectionViaAGUI is represented
in Figure C.17. This action receives the AGUI external Code, and it will look for all
structures associated above, and for each one, it will verify if it already exists on the
RGPD-C side. If it does not, it will create the structure AGUI with the values of the
structure RGPD-C, recording the same.

To the full development of this requirement, multiple actions were used, with most

part not being exposed during this chapter. Some of them are:

o ValidateReturnDirectionsAGUIRecordToTree, action that receives a list of
structures already added, the current SQL record and the structure found, since
this action checks whether this AGUI structure found can be added or not to the
list of structures. If the record to be added is already in the list, the action ends.
If not, the structure is verified if is "daughter" (have a father structure) of one who
is on the list, and if yes, the structure father is changed from RGPD-C to AGUI,
leaving a uniform tree. The name of this RGPD-C structure, as it is in the AGUI

nn

tree, goes empty .

e CountDirectionsAGUIRGPDById, an action that receives the directionld and
Directioncode and will count the number of associated RGPD and AGUI structures,

including herself.

e ReturnChildDirectionsOfParentRGPD, action that for a given team Code,

return all his child structures RGPD-C. It can return starting with the Parent on
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top, or at the end, depending on the "BeginWithTreeParent" input variable.

e ReturnDirectionColor, action that returns the desired color depending on the
condition that the input record is in. If the structure RGPD-C is null, it means
that it does not exist in RGPD-C, i.e., red. If the external id is empty, it means
that it does not exist in AGUI, the color being blue. If they are associated and have
the same name, the color to be displayed is gray. If there are differences, the name

Is orange.

 ReturnHierarquicalDirectionTree AGUI, action that, for a certain structure
code, will return the associated top structures. It is possible to tell whether the list
should return starting with the team whose id has entered, or whether it should

return in the larger structure.

o ZtreeAddAndUpdate, action related with the AGUI -> RGPD-C mapping. This
action will add all the structures that are supposed to be. It can be only one, or if
it’s a child, add all the parents structures also. After, the action will search every
structure from that structure, through the action ReturnHierarquicalDirection-
TreeAGUI and for each record, if this is valid to be added, through the ZtreeV-
erifyToAdd action, the list of structures to add is added. It is also modified in the
two lists, RGPD-C and AGUI, this record, for it to change its color to green.

« VerifylfPivotExists, action that check if the contact input already exists for the

input structure, returning a Boolean saying whether it exists or not.

5.1.5 Testing

Since the development was an interactive process, the testing of the requirements was
made along its implementation. In the end, a full application test was conducted, with
help of auxiliary screens created for that purpose, fixing all found bugs. Still, the require-
ments would be sent to another environment, Quality, where a full integrated team would

test it better before going to Production.
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OutSystems allows also to view all exceptions that occurred in the application with
the Service Center tool, helping to find what and where append. This is visible in Figure
C.18.

To send an environment to quality, the software CA Harvest SCM was used. The han-
dling of the whole process was very complex, since it involves multiple steps. The OutSys-
tems application module must be downloaded from Service Center Dev environment then
uploaded in the Quality environment, where following, a new application download must
be done, this time in the Quality environment. Inside CA Harvest SCM the application
module should be uploaded, creating a package there with the new version of application.
After the package creation, it should be informed in the requirements description that

were sent to testing, that a package was created in Harvest with the name "...".

5.1.6 Bugs Correction

If the testing team founds a bug, the requirement is sent to development again until it

gets fixed, being the process repeated.

5.1.7 Extras

Due to the importance of this project, security was also taken with extreme precaution.
For each new screen created, that was using a new table, permissions, or roles, need to be
created also. To be more precise, for each new table the following roles at table 5.1 could
be created. With this, for every screen, multiple validations were made, ensuring that a

certain user couldn’t make more than it’s supposed to.

To speed up the process, and simplify the verification inside the screen, an action for
each table was created, returning in a structure, the true or false value if the current user
have a certain role. An example of this, is the action DirecaoPivot__ ReturnPermissoes

visible at Figure 5.17 and the output of Direcao_ ReturnPermissoes at Figure C.19.
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"Entity"_all

Can execute all operations

"Entity"_api

Can execute all operations only via API

"Entity"  view

Can view all records

"Entity"_screen_ view

Can view records at screen

"Entity" excel view

Can view records via excel

"Entity" api_ view

Can view records via api

"Entity" add

Can add a record

"Entity" screen_ add

Can add a record at screen

"Entity" excel add

Can add a record via excel

"Entity" api_add

Can add a record via api

"Entity"_edit

Can edit a record

"Entity" screen_ edit

Can edit a record at screen

"Entity"__excel edit

Can edit a record via excel

"Entity" _api_edit

Can edit a record via api

"Entity"_inactivate

Can inactivate a record

"Entity" screen_ inactivate

Can inactivate a record at screen

"Entity" excel inactivate

Can inactivate a record via excel

"Entity" api_inactivate

Can inactivate a record via api

"Entity"_ history

Can consult history

"Entity"_screen_ history

Can consult history at screen

"Entity" excel history

Can consult history via excel

"Entity"_api_ history

Can consult history via api

"Entity" approved Approve and CRUD actions get approved

"Entity" approver Approve but CRUD actions need approval by another one

Table 5.1: Possible Permissions by Entity




)

Teste » DirecaoPivot ReturnPermissoes PL I DirecaoPivot ReturnPermissoes
Start + Permissions
\) @ Direcao_ReturnPermissoes
@ DirecacTree_PrepareNotify

@ DirecacTree_ReturnNotify
CheckPRIVACYCAT .. OhackPRIVACYCAT... CheckPRIVACYCAT .. CheckPRIVACYCAT .. CheckPRIVACYCAT, J ReturnCurrentDirection

\) \) \) \) \) @ zireeldsufix

CheckPRIVACYCAT .. CheckPRIVACYCAT .. CheckPRIVACYCAT .. CheckPRIVIACYCAT .. CheckPRIVACYCAT

(6 16 o (6 0

CheckPRIVACYCAT .. ChackPRIVACYCAT .. CheckPRIVACYCAT ., CheckPRIVACYCAT

(6 o o o

Assign
© S
‘ Server Action
End
o MName DirecacPivot_ReturnPermissoes
Description
Public Yes
Function No
Icen @ Default Icon
Advanced

Cache in Minutes

Figure 5.17: Pivot Roles validations

5.2 Beverage Sales and Distribution Sector Project

After the terminus of the previous project, the author was included inside a new one,
this time inside the Beverage Sales and Distribution Sector Project. Inside this project,
multiple subprojects were conducted by the author, each one with differences from each

other.

The first project, Visitas e Fventos (Visits and Events) was a totally new development,
since the old way to do it was via excel, which can generate too many interactions and

be less efficient.

The following project was to automatize and improve the approval of the previous
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working system of Requisicoes (requests), giving bigger responsibility to the Sales Activa-
tor in the process.
The last project, with involvement by the author, was the development of a new way

to manage the Previsdo de vendas (Sales Prevision) for a certain year.

5.2.1 Requirements Analysis

For the requirements, the TeamWork platform was used, due to it’s the versatility and
longevity within the subprojects. The requirements were placed on the Kanban board by
the Project Manager, and it would say what’s the requirement or group of requirements
that should had to be done with priority.

When a requirement is done, it’s tested by the Project Manager, and when approved,
it will continue to Production server.

The requirements were defined with a name, description and priority, guiding the de-
velopers about what and the order that they needed to be done. A model of a requirement,

it’s present at Figure D.1.

5.2.2 Methodology

As this project was of high importance, with constant changes, the methodology used was
Agile. Within Agile, this project is inserted in the Kanban model due to how the work
was divided, incrementally and through an interactive board, and the daily periodicity of

the meetings to discuss the advances, setbacks or changes of the projects.

5.2.3 Time Management

The expected development of the requirements was estimated at about 2 to 3 months,
where this value was by the Project Manager. The requirements inside each project were

divided so that the time of their development was not too long.
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5.2.4 Development
Events and Visits - Requirement 01 - Database Modeling

Analyzing this requirement, Figure D.2; the main goal is to develop all the modeling for
the requirement, such as the static records and the new tables. The following tables were

created, as visible in Figure D.4.

« Encomenda_ Visita {Encomendald, Programald, OrigemPrincialld, OrigemPrin-
cipal _TipoEventold, Hora Chegada, Num_ Clientes, Valor, Num_ Colaboradores,
Email, CreatedOn, CreatedBy, UpdatedOn, UpdatedBy, IsActive }

« Encomenda__Evento {Encomendald, Tipo_ Evento, Produtorld, Hora_ Inicio, Hora_ Fim,
Orador, Valor, Num_ Consumidores, Num_ Colaboradores, Menu_ Paring, Is_ Convite_ Digital,
Convite Fisico, Is Menu Fisico, Menu Fisico Local, Is Produto Venda, Fol-
heto Venda_Qtd, Link, Email, CreatedOn, CreatedBy, UpdatedOn, UpdatedBy,

IsActive }

« Encomenda_ Evento_ Produto_ Prova { Id, Ecnomendald, Material Genericold,

CreatedOn, CreatedBy }

« Encomenda__Evento__Generico__Venda { Id, Encomendald, Material _Genericold,

Preco, CreatedOn, CreatedBy, UpdatedOn, UpdatedBy }

o Encomenda_ Evento_ Visita_ Cliente { Id, Encomendald, Nome, Email, Tele-

movel, IsEmailSent, CreatedOn, CreatedBy, UpdatedOn, UpdatedBy }

These new tables make use of multiple already existent ones, where the main one is
Encomendas (Orders), and the majority of the tables related to this requirement is visible
at Figure D.3.

After that, the next step was the development of the default CRUD actions.

Since the process is similar for all new tables, it will be described only the CRUD

actions for the table "Encomenda_ Visita', namely:
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« Encomenda_ Visita_Save, action that receives the "Encomenda_ Visita" to cre-
ate/update, validates it (Encomenda_ Visita__SaveValidate) and saves the mod-

ifications (Encomenda_ Visita__SaveCore).

« Encomenda_ Visita_SaveCore, action that receives the "Encomenda Visita'
and calls the database action to operate on it. The logic that is operated here is

Metadata.

« Encomenda_ Visita_SaveValidate, action that receives the "Encomenda_ Visita'
and validates it, verifying if some fields are empty. It will give an error and stop the

execution if one of them is.

Events and Visits - Requirement 02 - Events and Visits screen creation

Since the modeling was done, the next step is to develop the web screens, allowing the
management of Events and Visits. These screens count with the list, creation and edition

of an Event or Visit. This requirement is visible in Figure D.5.

Both events and visits were developed in different web blocks, both called on the same
page depending on the user selection. The events web block in Service Studio is visible

at Figure D.6 and the final result is visible at Figure 5.18.
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Figure 5.18: Requirement 02 - Event Screen

To add Produtos em Prova (Tasting Products) the respective buttons need to be
pressed and when so, a popup appear for the user to choose. An example of the tasting
popup is visible at Figure D.8. There, the user can search for products related with the
Produtor (producer) that he choose in the form. After the selection, it needs to create in
Guardar (save) to save the results. The Produtos em Venda (Selling Products), depend
on exclusively in the selected records previously, so if no record exist to taste, no record
will be available to sell.

As visible, to fill an Event, multiple fields need to be filled. Something that hampered
the development was that multiple tables were depending on the Order, and when working
with web blocks or popups, where they are encapsulated and have its own logic, makes
it harder to manage. Inside that simple page, the main page is the order screen page,
with an Event web block inside, and inside it, a popup for Tasting Products and Selling

Products separately.
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If a default approach was approached, that is, save everything in the end, multiple
complications would happen, and an extra effort would be conducted, since, firstly, the
tasting and selling products, needed to be saved in a local list and sent from one place to
another (event web block -> Popup, Popup -> Event web block), then, an Order needed
to be saved previous to every other table, since its Id was mandatory for the others, then
every record for each depending on table needed to be updated with the id created for

the Order.

This was avoided by simple, when entering the screen, an empty record being created
automatically, returning an id that allow to save directly tasting and selling products
when edited, as well as save directly the event. The preparation of the screen is visible
at Figure 5.19. There it’s possible to observe a validation when it runs, verifying if the id
entering is null (new record), and if it is, it will create an empty Order and the associated

necessary tables (Encomenda_ Detalhes_ Horeca), returning its id.

The new created action, Encomenda__SaveNull, visible at Figure D.9, allows cre-
ating en empty Order, calling Encomenda__SaveCore that calls directly the database

action.
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Figure 5.19: Requirement 02 - Event Screen

The visits screen (web block) was also developed, and is visible in Figure D.7. This

screen was a little easier to develop since it doesn’t had multiple tables associated, but

since it was a web block inside the main screen, it follows the same logic of creation as

the events web block.

A screen to list, manage, create and search for visits and events was also developed,

as visible in Figure 5.20. As visible, it’s possible to filter by multiple attributes in the top

left corner, and the records are listed in the middle of the page. There are certain actions

that can be made depending on the state of a visit or event. These actions are on the

right side of each record in the list, and some of them are info, edit, duplicate, close or

delete.
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Figure 5.20: Requirement 02 - List Events and Visits

The data to populate the screen is coming from a SQL query, being it exposed in the

following listing 5.5.

1 Input = EstadoId (Estado Identifier), SolicitadorId (User Identifier),
ClientId (Cliente Identifier), Estabelecimentold (Estabelecimento
Identifier), TipoMaterialld (TipoMaterial Identifier), Colaborador (
UserId), Search (Text), Begin (Date), End (Date), EstadoTrackingId (
EstadoTracking Identifier), FilterTipoMaterialHoreca (
TipoMaterialHoreca Identifier), TipoMaterialHoreca_Evento (
TipoMaterialHoreca Identifier), EstadoTrackingId_Pendente (

EstadoTracking identifier)
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2

1

6

Output = Encomenda_EventoVisita_List (Structure { Encomendald, User_Name

, Creation_Date, Investment_Type, Material_Label, Submission_Date,
Expected_Delivery_Date, EncomendaState, EncomendaStatelId, ClientId,
Client_Name, ClienteOperadorId, OperadorComercial_Name,
Establishment_Name, Encomenda_Delivery_Address, SolicitadorId }),

Encomenda_Tracking (Record)

(SELECT {Encomendal}.[Id], {User}.[Name], {Encomendal}.[DataCriacao], {

Encomendal}.[TipoInvestimento], ’Evento’, {Encomenda}.[DataSubmissao],
{Encomendal}.[DataEntregaRecomendadal], {EstadoEncomendal}.[Label], {
EstadoEncomendal}. [Id],

{Cliente}.[Id],{Cliente}.[Nome], {Operador_Comerciall}.[Id], {
Operador_Comerciall}.[Nome], {Estabelecimento}.[Nomel], {Encomendal.[
MoradadeEntrega], {Encomendal}.[SolicitadorId],

{Encomenda_Trackingl}.x*

7 FROM {Encomenda}

3

INNER JOIN {User} ON {Encomendal}.[SolicitadorId] = {User
}.[1d]

INNER JOIN {Encomenda_Evento} ON {Encomendal}.[Id] = {
Encomenda_Eventol}.[Id]

LEFT JOIN {EstadoEncomenda} ON {Encomendal}.[EstadoId] = {
EstadoEncomendal}. [Id]

LEFT JOIN {User} User_2 ON {Encomendal}.[AprovadorId] = User_2
.[Id4]

LEFT JOIN {OperadorLogistico} ON {Encomendal}.[OperadorLogisticoId] =

{OperadorLogistico}.[Id]

LEFT JOIN {Estabelecimento} ON {Encomendal}.[EstabelecimentoId] = {
Estabelecimento}. [Id]

LEFT JOIN {Operador_Comerciall}ON {Encomendal}.[ClienteOperadorId] = {
Operador_Comerciall}. [Id]

LEFT JOIN {Clientel} ON {Encomendal}.[ClienteId] = {Cliente

}.[14d]
LEFT JOIN {TipoRequisicaoP0S} ON {Encomendal}.[TipoRequisicaoP0SId] =
{TipoRequisicaoP0S}. [Id]
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LEFT JOIN {Encomenda_Trackingl}ON {Encomendal}.[Id] = {
Encomenda_Trackingl}. [Id]

WHERE (({Encomendal}.[TipoMaterialId]= @TipoMaterialId) AND ({Encomenda
}.[TipoMaterialId] is not null))
AND ({Encomendal}.[Colaborador] = @Colaborador)
AND ({Encomendal}.[DataCriacao] >= @Begin)

AND ({Encomenda}.[DataCriacao] <= @End)

AND (@Filter_TipoMaterialHoreca = 0 OR Q@Filter _TipoMaterialHoreca
@TipoMaterialHoreca_Evento)

AND (@EstadoId = 0 OR (( {Encomendal}.[EstadoId] = @EstadoId ) AND ({
Encomendal}.[TipoMaterialId] is not null)))

AND (@SolicitadorId = 0 OR (( {Encomendal}.[SolicitadorId] =
@SolicitadorId ) AND ({Encomendal}.[SolicitadorId] is not null)))

AND (@ClienteId = 0 OR (( {Encomendal}.[ClienteId] = @ClienteId )
AND ({Encomendal}.[ClienteId] is not null)))

AND (@EstabelecimentoId = 0 OR (( {Encomendal}.[EstabelecimentoId]

@EstabelecimentoId ) AND ({Encomendal}.[EstabelecimentoId] is not
null)))

AND (@Search = ’’ OR (({Encomendal}.[IdSap] LIKE (’%’ + @Search + %’

)) OR ({User}.[Name] LIKE (’%’ + @Search + ’%’ )) OR (convert(
varchar (11) , ISNULL( {Encomendal}.[Id], 0)) = @Search )))

AND ((@EstadoTrackingId = @EstadoTrackingId_Pendente AND ({
Encomenda_Tracking}.[EstadoEncomendaTrackingId] = @EstadoTrackingId
OR {Encomenda_Tracking}.[Id] is null)) OR (@EstadoTrackingId = 0) OR
{Encomenda_Tracking}.[EstadoEncomendaTrackingId] = @EstadoTrackingId)
)

UNION
(SELECT {Encomendal}.[Id], {User}.[Name], {Encomenda}.[DataCriacaol]l, {
Encomendal}.[TipoInvestimento], ’Visita’, {Encomenda}.[DataSubmissao],

{Encomendal}.[DataEntregaRecomendadal], {EstadoEncomendal}.[Label], {

EstadoEncomendal}.[Id],
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{Cliente}.[Id],{Cliente}.[Nome], {Operador_Comerciall}.[Id], {
Operador_Comerciall}.[Nome], {Estabelecimento}.[Nomel, {Encomendal.[
MoradadeEntregal], {Encomendal}.[SolicitadorId],

34 {Encomenda_Tracking}.x*

35 FROM {Encomendal

36 INNER JOIN {User} ON {Encomendal}.[SolicitadorId] = {User
}.[Id]

INNER JOIN {Encomenda_Visita} ON {Encomendal}.[Id] = {

S

Encomenda_Visital}.[Id]

38 LEFT JOIN {EstadoEncomenda} ON {Encomendal}.[EstadoId] = {
EstadoEncomendal}. [Id]

39 LEFT JOIN {User} User_2 ON {Encomendal}.[AprovadorId] = User_2
.[I4]

10 LEFT JOIN {OperadorLogistico} ON {Encomendal}.[OperadorLogisticoId]

{0OperadorLogistico}.[Id]

41 LEFT JOIN {Estabelecimento} ON {Encomendal}.[EstabelecimentoId] = {
Estabelecimento}. [Id]

12 LEFT JOIN {Operador_Comercial}ON {Encomendal}.[ClienteOperadorId] = {
Operador_Comerciall}. [Id]

13 LEFT JOIN {Clientel} ON {Encomendal}.[ClienteId] = {Cliente

}.[14d]

14 LEFT JOIN {TipoRequisicaoP0S} ON {Encomendal}.[TipoRequisicaoP0SId] =
{TipoRequisicaoP0S}.[Id]

15 LEFT JOIN {Encomenda_Tracking}ON {Encomendal}.[Id] = {
Encomenda_Tracking}. [Id]

i WHERE (({Encomendal}.[TipoMaterialId]= @TipoMaterialId) AND ({Encomenda

}.[TipoMaterialId] is not null))

7 AND ({Encomendal}.[Colaborador] = @Colaborador)

18 AND ({Encomendal}.[DataCriacao] >= @Begin)

49 AND ({Encomenda}.[DataCriacao] <= G@GEnd)

50 AND (@Filter_TipoMaterialHoreca <> @TipoMaterialHoreca_Evento)

51 AND (@EstadoId = 0 OR (( {Encomendal}.[EstadoId] = @EstadoId ) AND ({
Encomendal}.[TipoMaterialId] is not null)))
52 AND (@SolicitadorId = 0 OR (( {Encomendal}.[SolicitadorId] =

@SolicitadorId ) AND ({Encomendal}.[SolicitadorId] is not null)))
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AND (@ClienteId = 0 OR (( {Encomendal}.[ClienteId] = @ClienteId )
AND ({Encomendal}.[ClienteId] is not null)))

AND (@EstabelecimentoId = 0 OR (( {Encomendal}.[EstabelecimentoId] =
@EstabelecimentolId ) AND ({Encomenda}.[EstabelecimentoId] is not
null)))

AND (@Search = ’’ 0OR (({Encomendal}.[IdSap] LIKE (’%’ + @Search + ’%’

)) OR ({User}.[Name] LIKE (’%’ + @Search + ’%’ )) OR (convert(
varchar (11), ISNULL( {Encomendal}.[Id], 0)) = @Search )))

AND ((@EstadoTrackingId = Q@EstadoTrackingId_Pendente AND ({
Encomenda_Tracking}.[EstadoEncomendaTrackingId] = @EstadoTrackingId
OR {Encomenda_Tracking}.[Id] is null)) OR (@EstadoTrackingId = 0) OR
{Encomenda_Tracking}.[EstadoEncomendaTrackingId] = QEstadoTrackingId)

)
ORDER BY {Encomendal}.[DataCriacao] DESC

Listing 5.5: Return Visits and Events

Events and Visits - Requirement 03 - Events and Visits flow completion

Each event or visit have can have a different flow with multiple stages involving multiple
departments or users. The visit and event flow is visible in Figure D.10, and it starts in
SA department until it gets submitted, where an email will be sent to CMKT department,
so they can approve or not. Posterior, if approved, a confirmation email will be sent to
the BO, where it can approve or reject. If approved an email will be sent to the designer
for it to upload a proposal of design, sending another email to CMKT department for
the approval of the same. If approved, an email will be sent to the Client for the final
approval, and if positive, another email will be sent to the designer for the final upload.
After that, an email will be sent to the client.

As visible, it was a very complex system that needed to be implemented. The devel-
oped emails, as well as an example of the email to BO (Brand Owner) in Service Studio,
are visible at Figure D.11. As final result, every email was implemented and sent to the

respective department in the specific moment, as visible in the Figures D.12, D.13, D.14,
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D.15, D.16, D.17, D.18.

The actions that send the emails as well as an example of an email code are visible in
Figure D.19.

Intermediate screens were developed for the respective department or user to answer
the email or insert files. The BO approval / rejection screen is visible in Figure D.20, the
designer screen is the same for the both file imports, with some modifications depending
on which phase it is, where the final upload is visible in Figure D.21.

In case of a visit, a list of clients can be also added, being it visible at Figure D.22.
The number of clients to add, needs to be equal or less to the clients field defined in the

detail screen of the visit.

Improvements - Requirement 01 - Minor corrections

The goal of the author involvement in this project was to make some pending improve-

ments, making the application more flexible and agile. This minor corrections, where:

o If the annual value of POS requests are bigger than 500€, appear a warning "The
customer has already received more than 500€ in POS". (When adding a product

(POS) to a customer, an annual value is calculated.)

o Add at Annual Investment the Investment ratio (In the detail page of a POS, that

field is missing).

o At materials description page is necessary a description field.

These corrections were simple - medium simplicity. From the first item, a count had
to be done for every time a product was added or removed, and if it was still bigger than
500€, a feedback message should appear. The second item, was the appearance of that
value since it wasn’t appearing before. Both corrections can be seen in Figure D.23.

For the last item, it wasn’t so linear since a new table had to be added to the database.
The reason that a new field wasn’t added to the already existent table was that it already
had multiple attributes, and a posterior development was to give more attributes related

with this description. The new added table was:

81



« MaterialDescricao { Materialld, Descricao, CreatedBy, CreatedOn, UpdatedBy,
UpdatedOn }

The table and its default actions are visible at Figure D.24, D.25.

Forecast - Requirement 01 - Database modeling

As referred, the goal of the author involvement in this last project was the development
of a new way to manage the Sales Prevision for a year for the Materials. This prevision,
needed to be seen in weeks, and not in months.

With this, 2 tables were created, as visible in Figure D.26, namely:

o Forecast { Id, Ano, Semana, Observacoes, CreatedBy, CreatedOn, UpdatedBy,
UpdatedOn }

« ForecastVolume { Id, Semana, Valor, Materialld, Forecastld, CreatedBy, Create-
dOn, UpdatedBy, UpdatedOn }

As it were described multiple times, after the database creation, the default CRUD

server actions were also created.

Forecast - Requirement 02 - List Forecasts Screen

The goal of this requirement was to list all Forecast, and allow editing them or create
new ones. The final result is visible in Figure D.27. Clicking in the "Create" button, it
will redirect to another page where the user can create a forecast there for a specific year.
Since a year is divided in multiple weeks, when a Forecast is created, a record for every
week for that year needs to be also created.

For that, the action ForecastVolume__CreateAllWeeks was developed, where it
will retrieve the forecast info by the input Forecastld, get all the months and weeks for
the forecast year (GetMonthsAndWeeks), and for each week returned, it will create a

ForecastVolume record.
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Since OutSystems doesn’t provide default functions for week, as they specify for
month or day, everything had to be implemented from ground. The action GetMonth-
sAndWeeks was developed for that purpose, since for a certain year, it will connect all
weeks with the respective month, returning also the interval days. The week days will go
from Monday to Sunday, and an example of the output would be: Week 1 - January - 1
- T; ... Week 52 - December - 25 - 31. This action is shown in Figure D.28.

Forecast - Requirement 03 - Create the detail Forecast screen to create Fore-

cast Volumes

This requirement was the most difficult inside this project, since it involved complex
components that wasn’t used in any other project. The component was OutSystems
Data Grid Web and as referred by OutSystems [36], it involves creating and exposing
APIs with the data to populate the widget.

As so, a REST API was exposed, where it will supply a record for each week, for each
product, for the respective Forecast. This is visible at Figure D.29 and the SQL query
that retrieves data is visible at Listing D.30.

The screen followed the endpoint creation, being the web screen visible at Figure D.30.

5.2.5 Testing

Since the development was an interactive process, the testing of the requirements was
made along its implementation. In the end, a full application test was conducted, with
help of auxiliary screens created for that purpose, fixing all found bugs. Still, the require-

ments will be sent to the Project Manager for him to conduit a full test in the application.

5.2.6 Bugs Correction

If the Project Manager founds a bug, the requirement is sent to development again until

it gets fixed, being the process repeated.
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5.3 Infrastructure and Vehicles Sector Project

This project was an extra, since the previous project ended a little earlier than expected.
With this, the author had new functions since it was doing maintenance inside this project.
The project where the author was inserted is to be used with internal communications

inside a company.

5.3.1 Requirements Analysis

For the requirements, an already existent platform at Inetum HBSP was used, due to its
longevity within the project, being the requirements placed there.

When a requirement is done, it’s tested by the Project Manager, and when approved,
it will continue to Quality server, where it will be tested again by the client.

The requirements were defined with a name, description and priority, guiding the

developer about what needed to be done.

5.3.2 Methodology

As this project had with constant changes, the methodology used was Agile. Within
Agile, this project is inserted in the Scrum model due to how the work was divided, in

sprints, as the Sprint 1 is visible at Figure E.1 and Sprint 2 visible at Figure F.1.

5.3.3 Time Management

The expected development of the requirements was estimated at about 1 month, since it

was the remaining time for the end of the internship.

5.3.4 Development

Inside this project, no new big developments were conducted, as it’s based in bug’s cor-

rection or improvements in some features.
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Sprint 1 - Requirement 01 - Queue do que aguarda aprovacao

The beginning of this requirement started by the application knowledge, visualizing which
tables exist, and how the application worked. The main screen is listing communications
which can have multiple states, as the default one until the moment of the development
was "Select an Option".

To complete this requirement the initial screen filters were modified, causing when the
page loads, the state "Awaits Approval' to be automatically selected, instead of "Select an
option". Therefore, the query filters the records automatically with this status. Within
these records, the first ones to appear are the ones that the user with the active session

must validate.

Sprint 1 - Requirement 02 - Defaults da lista: inicio do ano + aguarda

aprovagao minha + Colocar inicio do ano na data inicial

The screen was listing communications without filtering the creation year and weren’t
listed as expected, as no sort method were defined.

This requirement was a complement of the previous one, due to the approval part.
To solve it, the author modified the initial screen filters, making when the page loads,
the query automatically to retrieve records from the defined date. It were also modified
the initial screen filters, making the initial current year date to appear when the page
loads, as well as the documents ordered with the ones that the current user has pending
to approve.

The main screen is visible at Figure E.3.

Sprint 1 - Requirement 03 - Apds fechar, capacidade de reabrir (sé a iltima

pessoa no processo é que pode reabrir)

This requirement was more complex than the others, since it involving a little more
of analysis within the status tables. Until now, a communication wasn’t allowed to be

reopened, with this requirement allowing that it could be, but only the last person involved
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in the process being able to.
To fix it, it was preceded by the creation of a button on the Preview page that
changes the status of Closed to Open. This button will only appear, if the userld in the

last database record of the approval table is equal to the current logged in userld.

Sprint 1 - Requirement 04 - Imprimir nos detalhes da comunicag¢do sempre

com o sim mno popup de imprimir

Previously to print a communication, it were necessary a two-step flow, as this requirement
were created to fix this, allowing the flow to be more agile.

Completing this requirement involved the removal of the Popup, causing the previously
existing "Yes" button action to be automatically executed when the "Print" button is

pressed.

Sprint 2 - Requirement 01 - Alterar query ecra Show - InternalCom

The way the screen was developed, a user would only see the communications that he
created, but never the ones he was assigned to. In order to fix that, the main query was

updated, being exposed in the following listing 5.6.

i Input = Type (CI_Type Identifier), Scope (CI_Scope Identifier), Status (
CI_Status Identifier), BeginDate (Date), EndDate (Date), NullDate (
Date), NumberClause (Text), UserClause (Text), SubjectClause (Text),
OrderBy (Text), Group (CI_Group Identifier), UserId (User Identifier)

2 Output = CI_List (Structure { CI_Id, Number, ParentId, ParentNumber,
Type, Typelabel, Scope, Scopelabel, Status, StatusLabel, Subject,
CreateUserId, CreateUser, CreatedOn, UpdatedUserId, UpdatedUser,
UpdatedOn, EmailSent, EmailSentOn, Private, ReplacedCIId, GUID, Group

}), Approval (Structure (text))

. SELECT DISTINCT
5 {CI_DOCUMENT}.[Id] CI_ID,
6 {CI_DOCUMENT}. [DocNumber],
7 {CI_DOCUMENT}. [ParentId],

86



{CI_DOCUMENT}.[ParentNumber],
{CI_DOCUMENT}. [Typel,
{CI_TYPE}.[Label] CI_Type,
{CI_DOCUMENT?}. [Scopel],
{CI_SCOPE}.[Label] CI_Scope,
{CI_DOCUMENT}. [Status],
{CI_STATUS}.[Label] CI_Status,
{CI_DOCUMENTZ}. [Subject],
CREATEDBY . [Id] CreatedBy_ID,
CREATEDBY . [Name] CreatedBy,
{CI _DOCUMENT}.[CreatedOn],
UPDATEDBY . [Id] UpdatedBy_ID,
UPDATEDBY . [Name] UpdatedBy,
{CI_DOCUMENTZ}. [UpdatedOn],
{CI_DOCUMENT}.[EmailSent],
{CI_DOCUMENT}.[EmailSentOn],
{CI_DOCUMENT}. [Private],
{CI_DOCUMENT}. [ReplacedId],
{CI_DOCUMENT}. [Guid],
{CI_GROUP}.[Prefix],
{CI_Approvall}.[UserId]

From
{CI_DOCUMENT}

INNER JOIN
{CI_TYPE} On {CI_DOCUMENT}.[Typel] = {CI_TYPEZ}.[Id]

INNER JOIN
{CI_SCOPE} On {CI_SCOPE}.[Id] = {CI_DOCUMENT}. [Scopel

5 INNER JOIN

{User} CREATEDBY On {CI_DOCUMENTZ}.[CreatedBy] CREATEDBY . [Id]
INNER JOIN

{User} UPDATEDBY On {CI_DOCUMENT}.[UpdatedBy] = UPDATEDBY.[Id]
INNER JOIN

{CI_STATUS} On {CI_DOCUMENTZ}.[Status] = {CI_STATUS}.[Id]
INNER Join

{CI_GROUP} on {CI_GROUP}.[Id] = {CI_DOCUMENT}.[Group]
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43 LEFT JOIN
a {CI_USER_GROUP} ON {CI_USER_GROUP}.[Group] = {CI_DOCUMENT}.[Group]
15 LEFT JOIN

16 {CI_Approvall} ON {CI_DOCUMENT}.[Id]

{CI_Approvall}.[DocumentId]

185 Where

19 ( @Type = 0 or {CI_DOCUMENT}.[Typel

@Type ) AND

50 ( @Scope = 0 or {CI_DOCUMENT}.[Scope]l = @Scope ) AND

51 ( @Status = 0 or {CI_DOCUMENTZ}.[Status] = @Status ) AND

52 ( @BeginDate = @Nulldate or {CI_DOCUMENT}.[CreatedOn] >= @BeginDate
) AND

53 ( @EndDate = @Nulldate or {CI_DOCUMENT}.[CreatedOn] <= @EndDate )
AND

5 ( @NumberClause ) AND

55 ( @UserClause ) AND

56 ( @SubjectClause ) AND

57 ( @Group = 0 or {CI_DOCUMENT}.[Group] = @Group) AND

58 ({CI_USER_GROUP}.[User] = @UserId or {CI_DOCUMENT}.[CreatedBy] =
QUserId or {CI_Approvall}.[UserId] = @UserId) AND

59 {CI_Approvall}.[Id] IN

60 (SELECT Ids FROM (SELECT {CI_Approvall}.[Id] Ids, rank() over (
partition by {CI_Approvall}.[DocumentId] order by {CI_Approvall}.[Id]
desc) rnk

61 FROM {CI_Approval}) WHERE rnk = 1)
63 ORDER BY CASE {CI_Approvall}.[UserId]
64 WHEN @UserId THEN 1

65 ELSE 2
66 END, @OrderBy

Listing 5.6: Return User Related Communications
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Sprint 2 - Requirement 01 - Simplificagcdo do fluxo de aprovacdo

The existent approval flow of a communication were very complex and unnecessary. It
had multiple states that were barely used, as well as multiple screen validations that were
very difficult to understand.

This requirement involved the modification of almost the whole application. Since the
goal was to simplify the approval flow, almost half of the status in CI__Status static table
had to be deleted, as visible below.

« Open (Kept)

« PendingApproval (Kept)

e Closed (Removed)

o Discarded (Kept)

» Replaced (Removed)

« Approved (Removed)

o Completed (Kept)

» Rejected (Kept)

Since this application was running in production, some procedures were taken to don’t
provide any damage when these requirements get there. In order to do that, it were
identified all elements (screens, web blocks, popups, actions, or any other) that contained
any of these statuses. After that, that element was duplicated and the modifications were
done in the duplicated screen. This is visible in Figure E.4.

It was defined, together with the Project Manager, when replacing the old statuses or
validations using those statuses what should be done. It was achieved that wherever the

Close status were used, it would be set to Completed, Replaced would be set to Open,

and Approved to Completed.
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A verification in the database production were conducted, and it was analyzed that
multiple records were using the non-existent statuses. In order to keep integrity, a timer
that would get records with those statuses and update them to the respective ones was

developed and ran manually in production.

Sprint 2 - Requirement 02 - Criar role de Admin e limitar visualizagdo aos

restantes

In this requirement, a new role was needed, providing the user with this role to manage all
internal communications existent. This role and its default actions are visible in Figure
E.5, and the modifications made to the query are visible in the listing 5.7 below. The
variable @HasAdminRole is an input of the query, and the user is validated with the
OutSystems function "CheckInternalComAdminRole" which will return a True or False

whether the user has or not that role.

Input = HasAdminRole (Boolean)

3 SELECT DISTINCT

5 Where

( @HasAdminRole = 1 OR ({CI_USER_GROUP}.[User] = @UserId or {
CI_DOCUMENT}.[CreatedBy] = @UserId or {CI_Approval}.[UserId] =
QUserId)) AND

Listing 5.7: Return User Related Communications (With HasAdminRole)

Sprint 2 - Requirement 03 - Rever audit (Tab "Aprovagao")

The points that the Project Manager defined to this requirement were to modify the way
the Approval (History) tab appear, since it was confusing and did not show all information.
That screen was showing all the modifications made to that communication, with statuses

coming from ApprovalStatus static table. This is visible in Figures E.6 and E.7.
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After the new update in the static database, the new statuses { Open, Completed,
Reopen, Discarded } were inserted, and with them, all modifications that a document

could have, are saved. The final screen result is visible in Figure E.8.

Sprint 2 - Requirement 04 - Na impressdo, apresentar o audit "limpo"

The final requirement of the Sprint was the modification of the Print layout of a com-
munication. Previously it wasn’t showing the supposed approval flow, as it was supposed
to. An approval flow starts after the PendingApproval status, which starts after the last
waiting/terminal status, namely { Open, Reopen or Rejected }. The developed query, as
well as the Preparation of the screen that shows the records to Print, are visible at Figure
E.9. The printed document is visible at Figure E.10.

Some of the CSS used to develop this requirement, and others, is visible at Figure

E.11.

5.3.5 Testing

Since the development was an interactive process, the testing of the requirements was
made along its implementation. In the end, a full application test was conducted, with
help of auxiliary screens created for that purpose, fixing all found bugs. Still, the require-
ments were sent to the Project Manager for him to conduit a full test in the application,

delivering to the client, which would also conduit some tests.

5.3.6 Bugs Correction

If the Project Manager or the client found a bug, the requirement is sent to development

again until it gets fixed, being the process repeated.
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Chapter 6

Testing, Evaluating and Discussion

After the end of the internship, it is possible to observe how a low code platform facili-
tates the development. Multiple problems that would exist, or could exist, since project
creation, database configuration, development environments are easily overcome by the
use of an environment like OutSystems.

It is possible to state that the time that the author has in development in the period
of internship, would not be enough to realize the same if it were a traditional language.

For driving tests, OutSystems makes it easy by exposing when there is a major error
in code development, or if something has to do with the end user, the Service Center
allows checking the errors found, since they are automatically logged in when they occur.

With the development of the Forecast subproject, inside Beverage Sales and Distri-
bution Sector Project, it was seen that something that can be easily used in several
developments, weeks, have no support by OutSystems, contrarily to month, year or day
who have specific functions p.e: get current day, get the month out of a date, between
others. With this, the author decided to grab the developed actions that involved weeks,
as the one exposed in the report and others, and create a module to upload to the OutSys-
tems Forge, being accessed in the following URL https://www.outsystems.com/forge/
component-overview/13072/weeks-oml.

There, anyone that need to get some info related with weeks, and observes that the

actions defined in that module could help him, could easily download it and use it or

93


https://www.outsystems.com/forge/component-overview/13072/weeks-oml
https://www.outsystems.com/forge/component-overview/13072/weeks-oml

modify it. Until now, there are only 3 server actions available, Convert MonthToLabel,
GetMonthsAndWeeks, and ReturnMonthByWeek.

Visualizing the projects involved, it is possible to verify that despite using the same
technology, the working methods are quite distinct, from tools or adjacent technologies,

as well as programming methods.
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Chapter 7

Conclusions

The realization of this internship was an attractive challenge since programming is not
only one of the areas of interest to the author, as it is an important theme in today’s
world. In the current days, well implemented solutions, having the least time possible for
their development, are indispensable in the most diverse sectors. As this project is based
on a low code technology, OutSystems, increasingly growing in the market, an even more
positive use is expected in the near future.

It should also be noted that the projects where the author had defined involvement
were Project 1 and Project 2, with maintenance (Project 3) being an addition that allowed
to gain another level of experience that the first two projects did not allow.

From all projects, project 1 was more complex than the others, from how the develop-
ments were managed, to delivery deadlines, contacts with Project Manager and Project
Owner, bringing a very positive and hard experience of what the business world is.

Due to the vast number of projects, it was possible to work with various technologies
and ways of working that, being unique in one, would not be possible.

It should be noted, that the learning that has been achieved with the platform since
its handling, or which is possible to do by the author, has led to the acceptance of an
article where the application was totally developed with OutSystems at the International
Conference on Knowledge Engineering and Applications (ICKEA) conference, the cover

of the article being included in appendix F.
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Beside this conference, the author was also encouraged and supported by Inetum HBSP
to submit the idea to the official OutSystems Software Innovation Conference, which was
accepted and presented in November [37]. This is an annual conference, to learn about
low-code, get industry insights, learn OutSystems tips and tricks, as well as hear from
industry experts, thought leaders, and customers about what high-performance low-code
means to them.

Both acceptances were a very important step, proving the effort, and that the au-
thor had obtained acknowledgments that allow to create solutions outside the internship

project’s scope.

7.1 Future Work

With the work completed it was possible to better understand the functioning of the
OutSystems platform, and look to the future on a different way, showing even more
ambition and commitment and leading to an improvement in the use of this technology,
as well as improve the methodology of working inside the projects.

It’s expected also the author to be included in bigger projects, due to the satisfactory

work done, and the experience obtained with the technology.
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@\\ i b INSTITUTO POLITECNICO DE BRAGANCA
\\\ 2 Escola Superior de Tecnologia e Gestao
Curso de Mestrado em Informatica
Ano letivo de 2021/2022

Desenvolvimento de aplicagdes em OutSystems

Aluno: Jodo Filipe Fernandes Ascensio/a34505@alunos.ipb.pt
Empresa: Inetum Holding Business Solutions Portugal

Contacto Institucional da Empresa: Anténio Henrique Dias de Moura
Capela/hentique.capela@inetum.com

Supetvisor da empresa: Antdnio Henrique Dias de Moura Capela/hentique.capela@inetum.com

Orientador do IPB: José¢ Luis Padrio Exposto

1 Obijetivos
e Integracio em projetos e equipas;
e Analise técnica de requesitos, user stories e do projeto(s) como um todo;
e Integracio com as metodologias existentes;
e Modelagio de base de dados;

e Aprendizagem e uso de software e tecnologias necessarias na realizagio das atividades
desempenhadas;

e Desenvolvimento de solugdes usando OutSystems;

e Realizacao de atividades de Front-End e Back-End;

2 Plano de trabalhos

e Participagdo em reunides de equipa, dependendo das metodoligas usadas;

e Utlizagdo de ferramentas para a elaboragio/interpretacio/desenvolvimento de requisitos e user
stoties;

e Analise de requisitos e criagdo de um modelo de base de dados funcional, assim como todas as
funcionalidades necessarias;

e Realizar implementacoes de Front-End e Back-End necessatias, (WEB/Mobile) utilizando a
plataforma OutSystems;

e Fazer uso de linguagens de programacio e softwar para controlo e gestdo das tarefas;
e  Garantir que o trabalho desenvolvido segue boas praticas e ¢ desenvolvido com qualidade;

e Realizagdo de testes a solugdo para garantir o bom funcionamento da mesma;

Com isto pretende-se desenvolver as capacidades na do outorgante 3 na realizagdo de solugbes
utilizando OutSystems e com a orienta¢do do responsavel da empresa.
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Figure C.1: RGPD-C Connected systems
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By inference, create or

associate D322,

Figure C.14: Requirement 04 - Integration AGUI - RGPD-C

Module Edit View

Debugger Help

AP BB

[*)

Processes | Interface

\ J
.

Container Placeholder

<& ato

If Text
-
S

Expression  Table..

List Records ~ Form

EZ link
Editable.. Link
[ox) A:
Button Label
= ~

Input  Check Bax
®
Radio.. Combo Box

Image  List Box

) 4

« |G|

Estrutura Organizacional AGUI

Ztree

Estrutura Organizacional RGPD-C

zZtree

CAT_Direcao b Direcao!

O Teste

» Classificador_Direcao_Modal

Modal Map <>

= ~  Classificadores List Approved
apear ' Classificadores List Main

? Classificadores List Temp
v  Classificador_List_Hist
» Classificador List Hist Alteracao
' Classificador List Hist Ativar
 Classificador_Temp_Alteracao
Direcao  List
 Direcao _Modal
» Direcao! ‘ModalConsolidate
PEH Direcao MSNNNN Modal Map

<1 Permissions

B 1rccsetings i

[ 2TreeSettingsView

[ TreeSettingsCallback

[ #TreeData

[ zTreeData

[ DirectionsToMap

O Preparation

@ MapDirectionsTo!

@ ReceiveClickOnDirection

ecaol Modal OneTree

DirecaoPai_Modal

_Edit_Popup

_List Hist

List_Hist Alteracao

Direcac! _List_Hist Ativar
7 Direcao!  List Main
» Direcao List_Temp
7 Direcao!  _Temp_Alteracao

P Pivot_Direcac_Modal

[ W.lmirngsi [ Debugger | [ RetumCurrentDirection’ Server Action usages |[ 5 1-Click Publish |

© uploading

© Compiling

© Deploying
Outdated Producer
Outdated Producer
Outdated Producer
Outdated Producer

& Done

Storing a new version into

DirecaoGUIA SPCG_ Modal Map

Generating and compiling optimized ASP.NET C# code and creating SQL scripts

Updating Oracle database model and deploying the web application to IIS.

Producer module uses outdated references, Please republish . to prevent runtime errors.

Producer module uses outdated references. Please republish to prevent runtime errors.

Producer module ‘RichWidgets_Extended uses outdated references. Please republish ‘RichWidgets_Extended to prevent runtime errors.
Producer module ‘Essentials’ uses outdated references. Please republish “Essentials” to prevent runtime errors.

is now available at

v
Web Block
Name DirecaoGUIA_SPCG_Modal Map
Description
Public No
Icon  Default Icon
Advanced
Cache in Minutes
Style Sheet /*t-modal {

JavaScript

Figure C.15:

Requirement 04 - Service Studio Integration AGUI - RGPD-C
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Lista de Direges x v

€« > C A Notsecure Direcao_lmportar.aspx ®

PROCESSOS & REPORTING REFERENCE DATA DADOS PESSOQAIS CLASSIFICACAO TECNICA IMPORTACOES LOGS BACKOFFICE

Estrutura Orqanizacional AGUI
() [ Comissao Executiva
[ Administradores nao executivos:
[ Administrativa & Financeira
Cl}

B

[ [ Comercializacio de Publicidade
[ Comissao Executiva MRE

# [ Compras

Desenvolvimento de Produto

5 Desenvolvimento Negécio e Interacional
| Desenvolvimento Produto & Experiéncia
£ Equipamentos

E Produtos

S Produtas IT e loT

o mEE @E
oooooo

I+ [+

Juridico e Regulagao

I+ [+

®
DOoooROOoooIOomen

5 Praduto Mével & Canvergente
[ Recursos Humanos

B
B
[ Sistemas de Informagao
[ Solugdes Empresariais
=

Figure C.16: Requirement 04 -
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Estrutura Organizacional RGPD-C
() [ Comissao Executiva
[ Administradores nao executivos
[ Diregao 2 level
Cl}

(]
[ 5 Administrativa & Financeira

B
# [ Compras

®® # [+
Nininlns;

) (5 Desenvolvimento de Produto

[ Desenvolvimento Negécio e Intemacional

[~ Desenvolvimento Produto & Experigncia
[ Equipamentos

o

[
(N

Juridico e Regulagao

I+ [+

®

(]
(|
B
(|
(]
(|
(]
(|
(]
(|
B
(|
(]
(|
(]
(|
clim]
(]
(]
(|
(]
=

Sistemas de Informacao

[+ [+ [+

Add Structure AGUI to RGPD-C




CAT Direcao b CreateDirectionViaGUIA

Start

(>

v
GetViewGuiaTea...

L
ReturnHierarquic...

L v
ReturmHierarquical... CurrentParenthd  GetDirecoesByid... Assign
O o~ &0
- - -
*

v v
End CurrentParentid Direcao_SaveCore

o o O

GetDirecoesBy...

o

Figure C.17:

Processes Interface | Logic Data

/" ]CreateDirectionViaGUIA

CreateDirectionViaGUIA

Server Action
Name CreateDirectionViaGUIA
Description
Public No v
Function No v
leon @ Default Icon M
Advanced

Cache in Minutes
Created by

SCencao

by jascencao on 12/30/2027 at 8:32 AM

Requirement 04 - CreateDirectionViaAGUI
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@ Development - Error Log X ==
< c @ personal-ub5forx9.outsystemscloud.com/ServiceCenter/Error_Logs.aspx
© outsystems - Service Center Factory  Monitoring  Administration  Analytics

Errors General Traditional Web Requests  Screen Requests Service Actions Integrations Extensions Timers

Error Log @

Application Module Message Source
(All) - (All) v
From To

click to select a date click to select a date Filter
Search on Stack Trace

Time of Log Module Message

SpaceCounter_CW

2022-01-16 02:08:20 (SpaceCounter Services) [ErrorScreen]

2022-01-16 01:50:28 Scheduler Service: Error getting timers HTBX2U035
2022-01-16 01:50:28 Scheduler Service: Error dequeuing events HTBX2U035
2022-01-16 01:50:28 Scheduler Service: Error dequeuing events HTBX2U035
2022-01-16 01:50:26 Scheduler Service: Error getting pending activities HTBX2U035
2022-01-16 01:50:24 Scheduler Service: Error dequeuing events HTBX2U035

Q Ssearch

Emails Processes Mobile Apps

Reset

Export to excel

Source

ErrorScreen

Scheduler

Scheduler

Scheduler

Scheduler

Scheduler

Server

Server

SEOBQ-LTIGUE

SEOBQ-LTIGUe

SEOBQ-LTIGUe

SEOBQ-LTIGU6

SEOBQ-LTIGUE

SEOBQ-LTIGUE

L
& % » 5@

A GYUGYUTETTF &

Environment Health  Security

Previous Next

Detail

Detail

Detail

Detail

Detail

Detail

Development
Manage all environments in
LifeTime &

Personal

Licensed to
a34505@alunos.ipb.pt

Development purpose
Debug Mode
Version 11.14.0 (Build 33133)

16:14 Sun 2022-01-16

Recent Items

SpaceCounter
Module

SpaceCounter_CW
Module

SpaceCounterBO
Module

Figure C.18: Service Center Errors Tab
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- ®

1

| Jirecao # Direcao_Detail » Preparation
Start
Due(.!nﬁ:ﬂLR!m 4 [ Direcao_Detail
=] IsDisabled
=1 Direcaold
v [ 1sMenuDisabled
gt [ ShowTAB Direcao
[ ShowTAB_Pivot
[ ShowTAB_Classificacao
D-,m%m'ss“,jud, . [ Direcao_Tabld
(2 Preparation
° » @ GoTo
v
Assign
v
GetDirecoesTabs
v
End
ck Publish v
i Use [Locals | idgets | Session [ site | witches | BuxnaYel0
spx’ 4 @ Direcac_ReturnPermissoes
Has_view_all false
Has_add_all true
Has_edit_all false _
Has_inactivate_all false ) B
Has_approve all true e P T T
Has_all false
Has_screen_view true Name DirecaoClassificador_ReturnPermissoes
Hes scrven, ack) false A;‘iﬂn A . Teste\DirecaoClassificador_ReturnPermissoes
lew Argumen|
Has_sareen_edit true L
Has_screen_inactivate false
Has_screen_history true
Has_screen_logs false
Has_approved true
Has_approver true

uploaded at 3:17 PM | jascencac

Figure C.19:

Structure Output - "Direcao" Screen
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Appendix D

Beverage Sales and Distribution

Sector Project

Encomendas X | t. Visitas e Eventos - Encomendas - X | t. Encomendas- ImprovementOu X | E. Visitas e Eventos - Encomendss - X t. Backoffice - criar tipo x 4+ v = X
C @ teamwork.com/#/tasks/19031109 awx »@ :

TOj

Lista  Painel  Tabels

Lista de Tarefas < Detalhes da subtarefa [ @ sezuindo H > n

] @

Atribuido a Arquivos

Jodo A

Progresso

—— 1 00%

Registro de Tempo

@ Totais filtrados: Registrado: Contabilizével: @ Registrar Mais Tempo

Concluido por Data Quem Descricao Inicio Fim Contabilizavel Faturado Tipo Tempo Horas

Criado por

© Jo3oAscensdo

Jose
Qs ©

Tarefa stual 0.083
Atualizado por
@ Jodo Ascensdo
Id da tarefa
#19031109 .
Comentarios
Jodo Ascensao (Inetum =4 H

Criagio do tipo Visita a produtore: tos vinicos na tabela estatica. O resultado pade ser consultado na figura em anexo.

Figure D.1: TeamWork - Requirement Example

D1



Encomendas X | t. Visitas e Eventos - Encomendas - X | b. Encomendas - Improvement Cut X t. Visitas e Eventos - Encomendas - X +

(& "] : T teamwaork.com/#/tasks/19031102

t. Projetos

Improvement Outsystems

Lista Painel Tabela Painel gera Arguivos Tempo Marcos Mensagens Mais

< Detalhes da Tarefa

Lista de Tarefas

Encomendas

o co Visitas e Eventos (D Log:3h50m &7

Atribuido a

Jodo A,

Criado por
® Logsm T D1 @

®Llogi2sm &1 T D2 @

o
W

Atualizado por

@ Jodo Ascensdo

Id da tarefa
#19031102

@ Log:3hism &3 1 D1 @

Figure D.2: TeamWork - Requirement 01
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Processes Interface  Logic = Data

@ Frcomenda_Tra
- Ercomenda !

8- £ stadoEncomenda

OrigemPrir ipoEventoinio

Description Multiple Values |

Figure D.3: P1 - Requirement 01 - Events and Visits Modulation
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D4

Encomendald
Material_Genericold
Preco

CreatedOn
CreatedBy
UpdatedOn

? UpdatedBy

Telamoval
IsEmailSent
CreatedOn
CrastedBy
UpdatedOn
# Updatedsy

PDDataModel

il PD
4 [=5 Entity Diagrams
. PDDataModel
4[5 Entities
4 B Database

omend:

to_Produ

8] Encomenda Visita
I EEE Menultern

I EE MenuSubltem

I ° (System)

0 OutSystemsChartsWeb
9 OutSystemsUIWeb

I @ RichWidgets

Figure D.4: P1 - Requirement 01 - Full Events and Visits Modulation

Processes



Encomendas X | b Visitas e Eventos - Encomendas - X | b. Encomendas - ImprovementOut X k. Visitas e Eventos - Encomendas - X+

c a - teamwork.com/#/tasks/19031102

Improvement Outsystems

Lista Painel

Painel gera

Lista de Tarefas < Detalhes da Tarefa

Encomendas

(" c@ Visitas e Eventos (D Log:3h50m k27

Atribuido a

Jodo A

Criado por

Atualizado por

@ Jodo Ascensdo

vais (@ Logizh &1 1
Id da tarefa
#19031102

Mais (® Logidoh &5 T D1 @

Figure D.5: P1 - Requirement 02 - Screens creation
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©Q outsystems [FSige . * Encomendas (Encomendas) x v
Module Edit View Debugger Help

AP N4 Q

(91 -] EVENTO » Encomendas Evento Detail

Processes | Interface  Logic  Data

Widget Tr i it o
g ket 71 Encomendss Tipovento_Info_PopUp

£ Encomendas TipoEvento_List
+ Para alterar o Produtor, apague os produtos 71 Encomendas TipoEvento Produto Prova
Placeholder s associados a ele. 7] Encomendas_Tipovento_Produto_Venda

2] Orcamentar Req_ TipoEventa

Produtot * Link |-
’ o Encomenda_Approval_Docs
i e 4 Encomendas Evento Detail
=] Encomendald
7 Tipo_Modelo_Material Horecald
o L +1 Address Modfication
pression  Table. Pradutosiem Prova ObservacBes | €20 ar aqu Has_Produtos_Prova Associados
) DateEvento
8 = Event Observation
List Records Form © Preparation
@ Any Field Change
@ Date Change
Edlitoble. @ Delete_Produtos_Prova
Documento Nome s @ On_Notify
Menu Paring o @ Produtor Change
A @ Produto_Venda Change
Etial Encomendas TipoEvento_Info
Encomendas _TipoEvento_Produtos_Prova
: v Encomendas_Tipo€vento_ProdutosVenda
input  Check Box Encomendas_Visita Detail
- 1, Encomendas_Evento_Detail €
© Produtos em Prova i
Radio.. Combo Box Casicao Name Encomendas_Evento_Detail
[aal 1 ! Public No .
Icon Default lcon .
I LEtBox Produtos em Venda Advanced
Cache in Minutes
A 3 Descricao Preco € Style Sheet hidde-button{ .
Edit Record 5 = JavaScript }
g
| Show. ‘Web Block
144 Wamings  Debugger = () ‘Encomenda_Approval_Docs' Web Block usages v
Name Property Loaation Element
EVENTO\Encomenda_Approval D Source Web Block ) EVENTO\Encomendas_Email_Client Web Block
EVENTO\Encomenda_Approval D Source Web Block ) EVENTO\Encomendas_Email_Client Web Block
EVENTO\Encomenda_Approval D Source Web Block ) EVENTO\Encomendas_Email_FornecedorDesign Web Block
5 usages found REPLACEALL USAGES cLose |

Figure D.6: P1 - Requirement 02 - Event web block

Encomendas X | @R Correio- Joso Filipe Ascensao~ X Encomendas Tipofvento Edit X OrigemPrincipal Detail x| + i = X

<« (¢} ] Encomendas/Encomendas_TipoEvento_Edit.aspx?Encomendald=08&Edit=True&TipoMaterialHorecald=7

Bem vindo, Jodo Ascensio  Logout

Requisigdo de Visita

Preencher Visita

Produtor CASA Data da Visita® YYYY-MM-DD
Nome da Quinta Quinta principal L Hora Chegada * 00:00
programa* | - - Num Colaboradores PrimeDrinks 0
L 5 e Caso haja imentares pode indi
4
Dados Cliente
C. Indirectos - HORECA il - Solicitador™ | 3030 Ascensio -
Armazenistas - - Data de Criag3o 2022-02-10 11:03:11
Pessoa Contacto Estado
Contacto Telefonico * Aprovador

Email Cliente *

Lol Lisboa, eixo

m ik

Figure D.7: P1 - Requirement 02 - Visit Screen
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Encomendas ¢ Encomendas TipoFvento Edit X + v - x

¢« > C @ . TipoEvento_Edi dit=True&T]

Lista de Produtos para Prova
Escolher Produto

3365
MONTE VELHO TINTO 1500ML

3385

MONTE VELHO TINTO 750ML

3368
MONTE VELHO TINTO 375ML

3370
MONTE VELHO BRANCO 750ML

2372
MONTE VELHO BRANCO 37SML

3374
Apenas s3o listados 50 produtos. Altere os filtros para encontrar os produtos desejados.

Figure D.8: P1 - Requirement 02 - Tasting Products popup
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D8

Encomenda_SaveMull

Start

>

L
Encomenda

¥
Encomenda 5a..

L
Encomendald

b

Figure D.9: P1 - Requirement 02 - Order Save Null action

» EH O :E

Processes  Interface

I @ ValidaDataEntregaOferta
' @ ValidaLinhaCaixa
I @ validavalorMenorPMM
¢ @ validavalorMenorPTRF
I @ XML _CriaEncomendaStocklUno
= Encomenda
I @ EncomendaAllElements_Copy
I @ Encomenda_Copy
I @ Encomenda_Evento_Visita_Save
I @ Encomenda_Evento Visita Validate
I @ EncomendaGenericosClientes_Copy
I @ Encomenda_SaveCore
a9
+ | Encomendald
[ Encomenda
I @ Encomenda_TipoEvento_SaveNull
I @ Encomenda Validate
I @ ReturnEncomendas With TipoEventos
1@ ReturnEventoOrVisitaByEncomendald
I @ ReturnTipoMaterialByEncomendald
] Encomenda_Detalhes HORECA
Encomenda_Doc TipoEvento_OnApproval

Encomenda_Documento
Encomenda_Evento
Encomenda_Evento_Generico_Venda
Encomenda_Evento_Produto_Prova

Encomenda_Evento Visita_Cliente

P enrn

¢ ] Encomenda_Evento Visita_Emails
I 3 Encomenda_Visita

L] Investimento

Encomenda SaveNull &

Server Action
Narme Encomenda_SaveMull
Description
Public No
Function No
lcon @ Default Icon
Advanced

Cache in Minutes

i Created by jooo_oscensoo

Logic

Data

B

x
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[N - encomendas Encomendas) X @

bugger
e w4 Q
@@

Help

Expression 234

A proposta foi rejeitada pelo Customer Marketing.
onfirmagéo do Evento

Local do Evento MoradadeEntrega

Data do Evento DataEntregaRecomendada
Hera Inicio EncomendaEvento Hora_Inicio
Produtor OrigemProdutora Descricao
Num de Censumidores

MaterialGenerico Descricao

Produtos em Prova MaterialGenerico Descricao

Programa ModeloMaterialHoreca Nome

Encomenda

Data Visita
DataEntregaRecomendada

Observacbes Encomenda Obs

ger | Q) 'On_Notify' Screen Action usages
Property Location

or On Notify Destination

or On Notify Destination

Num de Colaboradores

EncomendaEvento Num_Consumidores

Figure D.11:

QXMVERSQtMILOmyZ7AQD:

sador de e-mal predefinido.

Anular

Para:

)

EVENTO » Encomenda TipoEvento BrandOwner

Tipo de Evento ModeloMaterialHoreca Nome

Orador EncomendaEvento Orador

Hora Fim EncomendaEvento Hora_Fim

Menu/Paring EncomendaEvento Menu_Paring

ObservagBes Obs

Num de Clientes Num_Clientes
Hora Chegada Hora_Chegada

Num PrimeDrinks Num_PrimeDrinks

EVENTO\Encomendas Evento_Detail
EVENTO\Encomendas_Evento_Detail

EncomendaEvento Num_Colaberadores

Element
Web Block
Web Block

REPLACEALL USAGES

Processes

T= Widget Tree

Encomenda Evento_Designer

Encomenda Evento Producac

Encomenda Evento Visita To Marketing
4 Encomenda TipoEvento BrandOwner

=] Subject

=] Encomendald

=1 isEvento

+11sApproved

O Preparation

Encomenda TipoEvento_Client

Encomenda TipoEvento_Info

Encomenda_TipoEvento_BrandOwner €
Email

Subject
Extended Properties

Advanced
Style Sheet

Interf

Encomenda_TipoEvento_BrandOwner

P1 - Requirement 03 - Example of email

Experimentar agora Pergunte novamente mais tarde  Ndo voltar a mostrar

DEV - Requisicdo de Material HORECA 115735 sujeita a aprovacdo

Ce: Joso Filipe Ascensao

Requisicdo de Tipo de Evento 115735

Detalhes do Evento

Local do Evento RUA SANTA MARIA 68 Tipo de Evento Almogo
Data do Evento 2022-04-30 orador
Hora Inicio 09:00:00 Hora Fim 20:00:00
Produtor ESPORAO Num de Colaboradores 5

Num de Consumidores 4

Produtos em Prova

Dados Cliente

Menu/Paring

MONTE VELHO TINTO 1500ML
MONTE VELHO TINTO 750ML

Observagdes

Estabelecimento para entrega

Operador Logistico

Pessoa Contacto Carlos - 96871

Morada de Entrega

Solicitador 030 Ascensdo Data de Criagéo

Aprovador Data de Entrega Solicitada
Estado
‘Acordo / FAA Controlo Invest. / PC

Observagdes

Para mals Informagdes clique aqui.

RUA SANTA MARIA 68
5400-376 SANTA MARIA MAIOR

2022-03-10 10:31:28
2022-04-30

Submetido

Figure D.12: P1 - Requirement 03 - Email SA -> CMKT
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XMVIRSQIMILOmyZ7AQDUISV13

on ChamadadoTeams (3

\dor de e-mail predefinido. Experimentar agora Pergunte novamente mais tarde N&o voltar a mostrar

o Anular

Notificagdo sobre Visita 115735 para Brand Owner

esporac@gmail.com

Joao Filipe Ascenso

Notificagdo sobre Visita 115735 para Brand Owner 115735

Confirmag3o do Evento

Local do Evento RUA SANTA MARIA 68 Tipo

Almogo
Data do Evento 2022-04-30

Orador

Hora Inicio 09:00:00 Hora Fim 20:00:00

ESPORAO 5

Menu/Paring

MONTE VELHO TINTO 1500ML Observagdes
MONTE VELHO TINTO 750ML

Figure D.13: P1 - Requirement 03 - Email CMKT -> BO

dor de e-mail predefinido.

Experimentar agora Pergunte novamente mais tarde Nio voltar a mostrar

nular

Notificaio sobre Evento 115735 para designer

Para: fornecedo

[ Jozo Filipe Ascensao

& evento menu(1).docx

Notificagdo sobre Evento 115735 para designer

Para dar upload na proposta clique aqui

Local do Even

> RUA SANTA MARIA 68 Tipo de Evento Almoco

Dat

do Evento 2022-04-30 Data Fornecimento Materiais 1900-01-01

Inicio 09:00:00 Hora Fim 20:00:00
Produtos em Prova MONTE VELHO TINTO 1500ML Menu/Paring
MONTE VELHO TINTO 750ML

Produ

nda MONTE VELHO TINTO 1500ML - 20 €
MONTE VELHO TINTO 750ML - 10 €

Observag

Figure D.14: P1 - Requirement 03 - Email BO -> Designer

WY2MmNILWZmOTANGL

LTl
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idor de e-mail predefinido.  Experimentar agora Pergunte novamente mais tarde o voltar a mostrar X

Notificacao sobre Evento 115735 para Marketing

Local do Evento RUA SANTA MARIA 65 Tipo de Evento Almoco
Data do Evento 2022-04-30
Hora Inicio 09:00:00
Produtor ESPORAO Num de

Num de Consumidores 4

Produtos em Prova MONTE VELHO TINTO 1500ML

MONTE VELHO TINTO 750ML

A resposta do Brand owner foi: Confirmacao
Para sequir para a encomenda clique aqui

Figure D.15: P1 - Requirement 03 - Email Designer -> CMKT

dor de e-mail predefinido. ~Experimentar agora Pergunte novamente mais tarde N3o voltar a mostrar X
i Anular
Notificagdo sobre Evento 115735 para o cliente b3

ce joao Filipe Ascensao

acao sobre Evento 115735 para o cliente
Para responder & proposta clique aqui
Local do Evento RUA SANTA MARIA 68

Evento 2022-04-30

Hora Inicio 09:00:00 20:00:00

MONTE VELHO TINTO 1500ML
MONTE VELHO TINTO 750ML

Produtos em Venda MONTE VELHO TINTO 1500ML - 20 € Observacdes
MONTE VELHO TINTO 750ML - 10 €

Figure D.16: P1 - Requirement 03 - Email CMKT -> Client
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o ChamadadoTeams (3

dor de e-mal predefinido. _ Experimentar agora.Pergunte novamente mas tarde - N3o voltar a mostrar x
v Andar
Notificagio sobre Evento 115735 para designer ]

Para: fornecedor@email.com
c

Notificagdo sobre Evento 115735 para designer

Para dar upload da arte final clique aqui

RUA SANTA MARIA 68

Almogo

2022-04-30 Data Fornecime 1900-01-01

Hora Iniclo 09:00:00 20:00:00

Produtos em Prova MONTE VELHO TINTO 1500ML
MONTE VELHO TINTO 750ML

la MONTE VELHO TINTO 1500ML - 20 €
MONTE VELHO TINTO 750ML - 10 €

Figure D.17: P1 - Requirement 03 - Email Client ->

dor de e-mail predefinido. ~Experimentar agora Pergunte novamente mais tarde No voltar a mostrar

v Anular

DEV - EVENTO (#115735) Entregue (]

Requisigdo de Tipo de Evento 115735

Detalhes do Evento

Local do Evento RUA SANTA MARIA 68

Data do Evento 2022-04-30 "
Hora Inicio 09:00:00 :00
Produtor ESPORAO
Num de Consumidores 4
Produtos em Prova MONTE VELHO TINTO 1500ML
MONTE VELHO TINTO 750ML
Dados Cliente
ento para 1/4 ESCURO Morada de En RUA SANTA MARIA 68
entrega 5400-376 SANTA MARIA
MAIOR
Solicitador Jodo Ascenso Data de Criagdo 2022-03-10 10:31:28
Jodo Ascensio Data de Entrega Solicitada / Real 2022-04-30 / 2022-03-10

Estado Faturado

Figure D.18: P1 - Requirement 03 - Email Designer

Designer

-> Client
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D14

Send_Email_To_SA_Chefia

Start

©

4[5 Encomenda_Evento_ Visita_Emails
I @ Return_Designer_Docurments
Get 54 I @ ReturnDocuments
E== @ Send All Emails
@ 5end_Emails_Envomenda_Evento_Visita_Post
@ Send Emails Envomenda_Evento Visita_Prior
. I @ Send_Email_To_BrandOwner
. I @ Send_Email_To_Client
I @ Send Email To_Client ToAdd Visitors
I @ Send_Email_To_CMKT

M I @ Send_Email_To_CMKT_After Response
SAnotempty  EmailsToSend

’ True _“e" i @ Send_Email_To_Designer
Pt I @ Send_Email_To_Invited_Clients
E p I @ Send_Email_To_Producao

v/ 4 () send Email To_SA Chefia
Chefias not EBmpty  EmailsToSend | "j tAcriranids i

® 0O O subject

7 [[] EmailsToSend

Emall:mm End
& -0
L3
Emome:u!n In.. Subject
’ False .l
Is ; ]
x EmailsToSend €
Assign

. Label
L Assignments

o EmailsToSend
= Get_SA List.Current.Funcionario.Email + ;"

Variable
Element = Value
saL
Refresh Data

REPLACE ALL USAGES CLOSE

Figure D.19: P1 - Requirement 03 - Email actions



X | B Correio - Joao Filipe Ascen:

c &, £ Encomendas_Email, QB a »

Bem vindo, J

Pagina de Confirmagdo de Email

nto RUA SANTA MARIA 68 Tipo de Evento Almogo

2022-04-30

09:00:00 20:00:00

Produtor ESPORAO Num de Colaboradores 5

Num de Consumi

4 Menu/Paring

; MONTE VELHO TINTO 1500ML
Produtos em Prova
MONTE VELHO TINTO 7'

Figure D.20: P1 - Requirement 03 - BO Screen

X @ Encomendas X @ Encomendas Cliente x Encomendas x| + o

X | B Correio - Joao Filipe Ascen:

C a 2 Encomendas_Email, &(NotL Q2 % »

Bem vindo, J

Pagina de Upload da Arte Final

Local do

0 RUA SANTA MARIA 68 Tipo de Evento Almogo
2022-04-30
2 Inicio 09:00:00
Produtor ESPORAO

Num de Consumi

4

; MONTE VELHO TINTO 1500ML
Produtos em Prova
MONTE VELHO TINTO 750ML

Documentos

[Choose File | No file chosen -

Figure D.21: P1 - Requirement 03 - Designer Screen
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Encomendas % | @ Correio—Joao Filipe Ascensao— X @ Encomendas x

mendas_Email_Cli

Pagina de Alteragdo de Clientes

Clientes

Encomendas x| +

Pesquisar por Nome

Emai lemovel
Joao Ascensac joao@email.com 969999999
Pedro Sampaio pedro@email.pt 968879879
Sara sarita@email.com 979898989

Apenas sdo listad

0 registos. Altere os f

para encontrar o registo desejado.

m

Figure D.22: P1 - Requirement 03 - Client Screen

Requisigdo de POS '115526' Entrega

Cliente

O cliente ja recebeu mais de 500€ em POS.

indo, J

Pessoa Contacto ™
Contacto Telefonico ™ 210
Email | Pt

100

Morada de Entrega ™ | argo da Trindade, 9

Codigo Postal ¥ 1201 Lisboa
NIF* 5090
Investimento Anual 0-00€

Total Requisic3o

Produtos - ADICIONAR

Data de Entrega Recomendada = YYYY-MM-DD | Dia Todo (8h as 18

Solicitad

Operador Logistico | DHL

SEM ACTIVACAO

600 Pack 8941 - RUFO Copo L'Esprit
707474

707744

50 | FIUZA MANGA AZUL

Figure D.23:
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DHL

YYYY-MM-DD

DHL

YY¥Y-MM-DD

P2 - Requirement 01 - Corrections



I 828 Material

4 EE MaterialDescricao
& Materialid
¥ Descricao
g5 CreatedBy
& CreatedOn
85 UpdatedBy
¥ UpdatedOn

b 888 CreateMaterialDescrican

b &8 CreateOrUpdateMaterialDescrica
I &8 UpdateMaterialDescricao

b 488 GetMaterialDescricao

b @ GetMaterialDescricacForUpdate

I &8 DeleteMaterialDescricao

» BER wa s i s W i

Figure D.24: P2 - Requirement 01 - MaterialDirecao New table

4 =5 MaterialDescricao
4 @ MaterialDescricac_Save
[ =] MaterialDescricao
+ ] MaterialDesaricaold
4 () MaterialDescricao_SaveCore
I =] MaterialDescricac
+ MaterialDescricaold
I L OrigemPrincipal

T Permissinns

Figure D.25: P2 - Requirement 01 - MaterialDirecao Server actions

- CHuLy Liaygianis

Diagram 1
4 5 Entities
B Focecast B Forecastiolume 4 B Database
g =g =
i Ano i Semana £ ForecastVolume
H Semana i valor
¥ Observacoes | )  Materialld © (System)
P CrestedBy % ¥ Forecastld ] Structures
i CreatedOn ¥ CreatedBy I .
& UpdatedBy B CreatedOn L] Site Properties
# UpdatedOn F Updatediy 1 Multilingual Locales
£ UpdatedOn

] Resources

Figure D.26: P3 - Requirement 01 - Database Modulation
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Lista de Forecasts x EEE

cC a Forecast_List.aspx?(Not.Licensed.For.Production)= Q 2 W
Bem vindo, Jogo Ascensdo Lo
Forecast

Criar

Lista de Forecasts

Ano Semana
Ano Semana Observacoes
2023 0 @ w
2022 0 Novo de teste & w
2022 7 Novo de teste @ w

Figure D.27: P3 - Requirement 02 - List Forecast Screen
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GetMonthsAndWeeks I Ol S
I @ Forecast_SaveCore

I @ ForecastValidate

I @ GetForecastsFinalVersionToDuplicate
4 [ ForecastViolume

I @ ForecastVolume_CreateAllWeeks

Dayo \dd Da.fokse D I @ ForecastVolume_CreateRestantWeeks
D’:‘ .e I Fird how many days are missing from the 1 day of the vear until Sunday. From there, we only have to add + 7 days and do some validations. I . Fore“swdum_sme
It I @ ForecastVolume_SaveCore
& I @ ForecastVolume_SaveMultiple
Um;pend I @ ReturnForecastsToBeAdded

e | Add January and Week 1 ]

e | Create all other weeks and maonths.

¥
Year <> Year{AddDa.. MonthiWeekToAdd  ListAppend?
®* Q -0
. .
! 13
Is
f

v
MonthWeek{Month...
Wesk Is auto Incrementesd.

Month is calculated. If a week starts In a month and ends In another, it stays with the previous month.

v v
End Assign

o 9

4[5 Time

I @ ConvertMonthNumberToLabel

4 () GetMonthsAndWeeks

=+ Year
4 ] MonthWeek
B Week

Month
MonthLabel

EEE InitialDay

FinalDay
[ DaysUntilSunday
[ CurrentWeek
I [ MonthWeekToAdd
| I @ ReturnMonthByWeek
‘oDate(Year +
If
_-Label
 Condition DayOfWeekiAddD:

Figure D.28: P3 - Requirement 02 - GetMonthsAndWeeks action
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)

Forecast b GetGenericos

Start

>

WeekNumber > 527 False Assign

®. '

aniy

RetumForaca.
=

ForecastToSoreen

End

o

4 | Integrations
@) SOAP
4 @) REST

4 €] Forecast
4 () GetGenericos
=] Forecastld

+ | ForecastToScreen

[ WeekNumber
[ select
[ Join
[ Group
) SaveMateriais
7 SAP
-] Integration with external systems
Roles
n A
¥ Anonymaous
n o
o e red
n

ApagarCampanhaClienteSemBReport

Figure D.29: P3 - Requirement 03 - API creation

1

2 SELECT Forecast.*x FROM
3 (

4+ SELECT {OrigemPrincipall}.[Descricao] OP_Descricao,

M_Descricao, {SubMarcal}.[Nome] SM_Nome, ’Standard’

{Marcas}.[Descricao]

TipoMaterial, {

MaterialGenericol}.[Descricao] MG_Descricao,

}.[IdSAPUnidade], LEN({Material}.[IdSAPUnidade]) -

}.[IdSAPUnidade] END M_SAP,

Materiall}.[Id] M_Id, @Select
¢ FROM {Materiall}

-
8

MaterialGenerico}.[Codigo]

D20

5 CASE WHEN LEN({Material}.[IdSAPUnidade]) >=

7 INNER JOIN {Marcas} ON {Materiall}.[MarcalId] =

12 THEN RIGHT ({Material

12) ELSE {Material

{Material}.[Designacao] M_Designacao, {

= {Marcas}.[Id]

INNER JOIN {MaterialGenericol} ON {Material}.[CodigoGenerico] = {



9 INNER JOIN {SubMarca} ON {Materiall}.[Submarcal] = {SubMarcal}.[Id]

10 INNER JOIN {OrigemPrincipall} ON {Marcas}.[OrigemPrincipalId] = {
OrigemPrincipall}. [Id]

11 @Join

12 WHERE {Materiall}.[Activo] = 1 AND {Materiall}.[TipoMaterialld] =

@TipoMateiralId

14 UNION

16 SELECT {OrigemPrincipal}.[Descricao] OP_Descricao, {Marcas}.[Descricao]
M _Descricao, {SubMarcal}.[Nome] SM_Nome,

17 CASE WHEN {Materiall}.[PackPromocional] = 1 THEN ’Pack Promocional’
ELSE ’Codigo Pai’ END TipoMaterial, {MaterialGenericol}.[Descricao]
MG_Descricao,

18 CASE WHEN LEN({Materiall}.[IdSAPUnidade]) >= 12 THEN RIGHT ({Material
}.[IdSAPUnidade], LEN({Material}.[IdSAPUnidade]) - 12) ELSE {Material
}.[IdSAPUnidade] END M_SAP, {Materiall}.[Designacao] M_Designacao, {
Materiall}.[Id] M_Id, @Select

19 FROM {Material}

20 INNER JOIN {Marcas} ON {Materiall}.[MarcalId] = {Marcas}.[Id]

21 LEFT JOIN {MaterialGenerico} ON {Materiall}.[CodigoGenerico] = {
MaterialGenerico}.[Codigo]

22 INNER JOIN {SubMarcal} ON {Materiall}.[Submarcal] = {SubMarca}.[Id]

23 INNER JOIN {OrigemPrincipall} ON {Marcas}.[OrigemPrincipalId] = {
OrigemPrincipall}. [Id]

24 @Join

N

5 WHERE {Materiall}.[Activo] = 1 AND {Materiall}.[TipoMaterialld] =
@TipoMateiralId2

26 ) Forecast
28 GROUP BY Forecast.OP_Descricao, Forecast.M_Descricao, Forecast.SM_Nome,

Forecast.TipoMaterial, Forecast.MG_Descricao, Forecast.M_SAP,

Forecast.M_Designacao, Forecast.M_Id, @Group

D21



20 ORDER BY Forecast.OP_Descricao, Forecast.M_Descricao, Forecast.SM_Nome,
case when Forecast.MG_Descricao is null then 1 else 0 end, Forecast.
MG_Descricao, Forecast.TipoMaterial, Forecast.M_SAP, Forecast.

M_Designacao, Forecast.M_Id

Listing D.1: P3 - Requirement 03 - Retrieve ForecastVolumes by Forecastld

Encomendas x x |+ v o= i
¢« [ oduction)= arex »@:

Bem vindo, Jodo Ascensio  Logout

Forecast - 2022 - Semana - 11

Genéricos
= Janeiro Fevereiro Margo Abril Maio
Genérico SKU Descrigdo SKU Se... Se... Se... Se... Se... Se... Semana - 13 [21-27] Semana - 14 [28-3] Se... Se... Se... Se... Se... Se... Se... s
009031 TESTES MRP
009332 MINIPALETE 30LOUREIRO+30... 23
005325 2 56 56
CASAL GARCIA BRANCO 375ML 004083 CASAL GARCIA BRANCO 375... 27
CASAL GARCIA BRANCO 750ML 001836 CASAL GARCIA BRANCO TESTE
CASAL GARCIA BRANCO 750ML 004078 CASAL GARCIA BRANCO 750...
CASAL GARCIA BRANCO 750ML 008835 Pack 8809 - CASAL GARCIA B.
CASAL GARCIA BRANCO 750ML 009046 Pack 9045 - CASAL GARCIA B.,
CASAL GARCIA BRANCO 750ML 009324 Pack 9323 - CASAL GARCIA B.
CASAL GARCIA BRANCO 750ML 009401  Pack 9400 - CASAL GARCIA B...
009045 MINIPALETE CASAL GARCIA B...
009323 MINIPALETE CASAL GARCIA B...
008809  MINIPALETE CGB+CGR+CGS ... U
« »

Figure D.30: P3 - Requirement 03 - ForecastVolume Screen

D22



Appendix E

Infrastructure and Vehicles Sector

Project

B regitos X o+ v =

& > C A Notsewre Registo_List.aspx e B =
Registo de Ocorréncias
Listar Ocorréncias :: Adidonar Ocorréncias :: Tempos Gastos vs. Estimadas

Periodo: | 2000-01-01 & 2100-12:31 Classificagao: Todas. v Data Resolucio: | AAAAMM-DD | a | AAAA-MN-DD

Pesquisar; Status: Novas + Iniciadas/Pendentes % Utilizador: Todos -

Area: Todas v Pendénda: | Todas M Criado per: Todos ) ¥

0 finalizadas 1 pendentes da 0 pendentes de Terceiro 18 pendentes 19 registada:

Breve Descricio

110500008 50 Melherizs Semsia Mygage  Oummems fe) el ° MNovo Evento

110500005 20 - Incidéncias semsts  Mogedin  Ouesystems o wg: 19191‘;& o Novo e

110500005 20 - Incidéncias SemStA M yaga  Outsystems ) et o N T rents

110500005 60 - Novos Processos. SemSlA  Mygga  Outsystems e} wm o vt

111200004 50 - Melhorias semsta  Mpyagie  Outsystems - pés fachar, capacidade de resbrir (s6 2 Gltima pessoa no processe & que pode resbrir) O Ao T o HNovo Evento

§

110600002 50 - Melhorias SemSlA M yidn  Ousysiems Defauis ca lists: inicio do anc = sgusrds aprovacio minhs ® “;_:f %,g;;" o Novo Evento.

Figure E.1: Sprint 1
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H Registos X+ v =

& 3 C A Notsecure Registo_List.aspx 2 ¥
—_—
Listar Ocorréncias :: Adidonar Ocorréncias :: Tempos Gastos vs. Estimadas

01 221001231

v

Todos ~
e T ——

v Pendénda: | Todas ~

0 novas 0 finalizadas 0 pendentes de Terceiro 18 pendentes 19 registada

SemStA /Mg Outsystems = : Rever audit (Tab "Aprovac3a”) MFNH*
—
110500005 50 - Melhorias semsth  Myggs  Ousymems Possibilidads de reabri L
_
50 - Melhorias Semsih  Myag,  Ousystems ' Simplificag3a do fluxo de aprovago W;ééﬂ
_
o

 Alterar query scrd Show - InternaiCom

semsth M\ yags  Ousystems ng:)xsi’x;h
—
110500005 20 - Incidéncias SemSth My  Ousystems gl 1zz.n|.
_
60 - Novos Processos semsta /N yaga  Oumsysmems n
_
50 - Melhorias semsta M pyegia  Outsystems Rﬂﬂi‘in ), 7h
—
semStA  Mugis  Outsystems agg;‘h

Figure E.2: Sprint 2
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@ Comunicagdes Internas X +

<« > C a

dev.outsystemsenterprise.com/InternalCom/

Comunicagdes Internas

Numero do Documento

Tipo - Selecione uma opgao -
Utilizador
Data Inicial 01-01-2022
DOCUMENTO
DTS/007/2022

por Jodo Ascenséo a 11-05-2022

DTS/006/2022
por a 09-05-2022

AREA TECNICA/001/2022
por Jodo Ascenséo a 04-05-2022

Pesq

GRUPO

DTS

DTS

Area Técnica

Figure E.3:

Data Final

TIPO

Original

Original

Original

Limpar

- Selecione uma opgéo -

AMBITO

Investimento
Novo

Investimento
Testee

Investimento
Vamos tentar aprovar isto

Estado

Dependentes

Grupo

ESTADO

Aguarda aprovagao
por

Aguarda aprovagao
por

Aguarda aprovagao
por

v =
e % = 0@
Jo&o Ascensao v

Registar Nova Comul

cao

Aguarda Aprovagao -
v
- Selecione uma opgéo - -
3 records
ATUALIZADO

11-05-2022 11:11:19
por Jodo Ascensdo

09-05-2022 08:38:14
por

04-05-2022 09:10:24
por Jodo Ascensdo

S1 - Requirements 1,2 - Main Screen

E3

X



EA4

InternalCom
4 [=5 Ul Flows
1 I5) Common
4 [0 Documents
& PrintCi
(# PrintFax
I 3 Print

g=lrint V2!

I I3 Emails
4 I3 MainFlow

®&a
(# Home

I 3 Approval

I O EditComunication

] £ ditComunication V2

I HomePage
m | HomePage V2

[ Request_Approval
(W] Request Approval V2

b ) CKEditorBMSUsers
¢ € DublinTheme
I ¥ InternalComStyle

o Qo

@ 9Elements Selected ©

o |

Figure E.4: S2 - Requirement 1 - Screens with intervention

Processes

Interface



4 [ Roles
b @ Anonymous

I 2 InternalCom

oY - tcrnaiComAdmin)
i G CheckinternalComAdminRole
I @) GrantinternalComAdminRole
I @ RevokelnternalComAdminRole

I'[Z] Exceptions

N InternalComAdmin €&

2 Role

Name InternalComaAdmin
Description

Public No

Advanced

Is Persistent Yes

Created by joscensoo

Figure E.5: S2 - Requirement 02 - Role admin

PR ApprovalStatus
4 55 Records
2= PendingApproval
55 Approved
52 Rejected
% Code
ZE Label
&2 Order
I * GetApprovalStatus
! CILLACTOR
b 258 CILACTOR_POOL
I B8 CI_ACTOR_TYPE
FR=-1 CI Approval
Eud
& Documentld
& Userld
& ApprovalStatusid
& Cl Statusld
5 RequestedOn
& AnsweredOn
8 Observations
I @ CreateCl_Approval
b 888 CreateOrlUpdateCl_Approval
| iﬁ UpdateCl_Approval
| * GetCl Approval
I ﬁ GetCl_ApprovalForUpdate
b @88 DeleteCl Approval

Figure E.6: S2 - Requirement 3 - Old database model



CI - AREA TECNICA/002/2022 X  +

v = X

&« cC a dev.outsystemsenterprise.com/InternalCom/Show_V2.aspx?Cl_Guid=8ad6f1ad-8c9b-41a8-8037-e7bc8cIc6b29&Document_Id=83&(N... & Y&

Comunicagdes Internas

Comunicagcio Interna N° AREA TECNICA/002/2022

Detalhes Intervenientes Orgamento Descrigao Fax Documentos Histérico Notas
Aprovagao da Comunicagéo Interna

INTERVENIENTE ESTADO DO PEDIDO OBSERVAGOES

Joao Ascensao Aprovado Chegou ao andar de cima. Aprovadissimo

Jodo Ascenséo Aguarda aprovagao

Jozo Ascenséo Aprovado Aprovado porque pareceu correto. Vou passar para cima

Aguarda aprovagao

m Reabrir Voltar

ATUALIZADO

04-05-2022 11:19:46

04-05-2022 11:19:31

04-05-2022 11:19:25

04-05-2022 09:10:50

» = 0@ :

Jodo Ascens&o v

Figure E.7: S2 - Requirement 3 - Old Approval Screen

CI- AREATECNICA/002/2022 X +

v = X

< e a dev.outsystemsenterprise.com/InternalCom/Show_V2.aspx?Cl_Guid=8ad6f1ad-8c9b-41a8-8037-e7bc8c9c6b29&Document_Id=83&(N... & ¢

Comunicagdes Internas

Comunicagcio Interna N° AREA TECNICA/002/2022

Detalhes Intervenientes Orgamento Descrigao Fax Documentos Histérico Notas
Aprovagao da Comunicagao Interna

INTERVENIENTE ESTADO DO PEDIDO OBSERVAGOES

Joao Ascensao Concluido

Joao Ascenséo Aprovado Chegou ao andar de cima. Aprovadissimo

Joao Ascensao Aguarda aprovagao

Jodo Ascensao Aprovado Aprovado porque pareceu correto. Vou passar para cima

Aguarda aprovagao

Criado

m Reabrir Voltar

ATUALIZADO

04-05-2022 11:19:49

04-05-2022 11:19:46

04-05-2022 11:19:31

04-05-2022 11:19:25

04-05-2022 09:10:50

04-05-2022 09:10:42

Figure E.8: S2 - Requirement 3 - New Approval Screen
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Processes | Interface | Logic Data

Documents b Print_¥2 » Preparation | |iamalCom
4 [55 Ul Flows
GetlastApprovals B x + I3 common
Start 4 I3 Documents
° @ PrintCl
& GetlastApprovals (& PrintFax
4 [55 Parameters
* O Print
=] OpenApprovalStatusid GetCiyldOnGuid
<] CI_Documentld - 4 [ Print v2
=+ ReOpenApprovalStatusid 4 (; Id
=+ Rej 1 1 5
] Fe)ec_ted»\ppwva Statusid o -] isExecutiveComission
=] PendingApprovalStatusid =1 Cl_Guid
4 55 Output Entities / Structures - @ ,J“;ad\mems
EEE €1 Approval Preparation
& user . o
| GetCiNoteBody

SQL | Test Inputs | Test Output | Executed SQL

SELECT {CI_Approval}.”, {user}.” Ms:rme 1 153 Emails
FROM {CI_Approval} E= 4 33 MainFlow

LEFT JOIN {User} ON {CI_Approval}.[UserId] = {User}.[Id] ®c
\(ﬂERE {C1_approval}.[1d] > @ Home
A
SELECT MAX({CI_Approval}.[1d]) Al
FROM {CT_Approval} e ! I Approval
WHERE ( 1 O Approval v2
{CI_approval}.[ApprovalStatusId] = @openapprovalStatusId ' I [ EditComunication
or {CI_approval}.[approvalstatusid] - @ReOpenapprovalstatusid GetlastApprovals b O EditComunication. V2
OR {CI_Approval}.[ApprovalStatusId] = @RejectedApprovalstatusld)
AND {CI_Approval}.[DocumentId] - @I_DocumentId
3 I HomePage
anp {CI_Approval}. [DocumentTd] - @CI_DocumentId ] I O HomePage V2
AND {CI_Approval}.[ApprovalStatusId] <> @PendingApprovalStatusid o
ORDER BY {CI_approval}.[Requestedon] DESC
I [ Request_Approval
° TEST I O Request_Approval V2
I 3 Show
[ Show 2
i r.1.1

Figure E.9: S2 - Requirement 4 - Print approvals web block



E8

CI N° DTS/006/2020
12/05/2020

Ambite: Investimento Tipo: Criginal Doc. pla assinar: Fax Adj.

De: Jodo Ascensdo

CiC:

Assunto: Teste de comunicac&o interna com logotipos corretos

Despacho:

Corchuido por Jodo Ascensao & 01-01-1900:
Aprovado por JoSo Ascensdo a 01-01- 1800 Chegou ao andar de cima. Aprovadissimo
Aguards aprovagao de Jodo AscensSo desde 04-05-2022

Figure E.10: S2 - Requirement 4 - Printed communication




‘EditComunication’ Web Screen Style Sheet

EditComunication In DublinTheme Patterns_Dublin Patterns_SilkUI
1 @media only screen and (max-width: 1025px) {
2 tablet Tabs_Taboff, tablet 1i.Tabs_Taboff, phone Tabs_TabOff, phone li.Tabs_Taboff,
3 Tabs_Taboff, li.Tabs_TabOff, a.Tabs _TabOff, a.Tabs Taboff:link,
4 a.Tabs_Taboff:visited {
5 overflow-x: hidden;
6 text-overflow: ellipsis;
7 width: 32px;
s}
9 div.Tabs_Taboff, 1i.Tabs_Taboff {
10 overflow-x: hidden;
11 text-overflow: ellipsis;
12 width: 32px;
13 box-sizing: content-box;
14 }
15 3
16
17 body {
18 background-color: Clwhite;
19 font-size:17px;
20 }
21
22 .PrintDocument {
23 background-color: Clwhite;
2 height: 1000px);
25 width: 100%;
26 margin-left: auto;
27 margin-right: auto;
28 table-layout: fixed;
29 padding-left: 4epx;
30 padding-right: 4epx;
JavaScript1
1 var ddval = '";
2 var myselect = document.getElementById($parameters.DropdownId);
3
a4 mySelect.focus(function () {
5 ddval = $(this).val();
6 15
7
8 mySelect.blur(function () {
9 if (ddval == $(this).val()) {
10 $(this).change();
11 }
12 s
13
14 mySelect.addEventListener("change”, function () {
15 ‘ $actions.Popup_Approvalyear_ShowHide(true);
16 1 true);l

Font

Style Size Color

B I U 13px v A

Layout

Width Height Align Color
100% ~ 1000px~v & & &

Margin $5
25px~
auto v 40px~ Padding $540px~ auto~

Borders
Lines % Corners %
N
UL R

<
‘

Figure E.11: S2 - Requirement 4 - Some CSS classes used

s JavaScriptl

~ |m# Parameters

=+ Dropdownld

Figure E.12: JavaScript developed to fix drop-down on change problems
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Mech Desk
An ontology based system to help drivers diagnosis vehicle problems

Diogo, DC, Camelo

Student in Informatic Master’s, Polytechnic Institute of Braganca, a36739@alunos.ipb.pt
Jodo, JA, Ascensdo

Student in Informatic Master’s, Polytechnic Institute of Braganca, a34505@alunos.ipb.pt
Rui, RA, Alves

Associate Professor, Polytechnic Institute of Braganca, ruialves@iph.pt

Paulo, PM, matos

Research Centre in Digitalization and Intelligent Robotics (CeDRI), Polytechnic Institute of Braganga, Campus de
Santa Apoldnia, 5300-253 Braganca, Portugal; pmatos@ipb.pt (P.M.)

Semantic Web is a vision about an extension of the existing World Wide Web, which provides tools and technologies to support
the transparent exchange of information and knowledge among organizations. As one of the building blocks of Semantic
Technology, ontologies are part of the W3C standards stack for the Semantic Web. Nowadays, multiple areas can be aborded by
ontologies and the semantic web world, as the subject of this project, mechanics. Mechanics have been accentuated in a visible
way, where the reality of living without means of transportation is not feasible in people's lives. The development of new
methods to increase the knowledge of drivers and everyday people about automated vehides is essential. Regarding cars,
revisions, maintenance, inspections, change of parts, among others, are necessary and "mandatory” subjects and due to this, it is
possible to prevent future damage by prolonging the life of the car. In certain cases, this doesn't happen, either due to wear of
parts or unforeseen events, and despite being a busy market, drivers are not always informed about the best cares to take or the
problems that may arise. As such, the theme of this project is to make a relationship between mechanical details, issues, and
solutions, throughout an ontology, to help an everyday driver to a better perception of what he encounters at hand. For that
purpose, the defined ontology was exposed via a mobile application, with it providing to the user, several details that he can or
not relate, and trough them, provide a connection with a certain problem and solution. The semantic web ontology was
developed in Probégé, exposed into Apache Jena Fuseki server, and was running in an Azure Virtual Machine, allowing it to be
available into the OutSystems application.

CCS CONCEPTS » Software and its engineering = Information Systems = Applied Computing

Additional Keywords and Phrases: "Semantic Web', 'Ontology’, 'Vehicles Maintenance’, ‘Mobile Development’

1 INTRODUCTION

The internet as it's known today, has come a long way in a short period, from its origin as an exclusive technology
for military use, to its current status as one of the developed world's primary sources of information and
communication.

It's possible to send data from one end of the world to the other in a matter of seconds, make online
presentations, live in parallel “game worlds,” and use pictures, video, sound, and text to share people's real lives,
or genuine identity [1].

Figure F.1: ICKEA published paper
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