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Analysis and Improvement of Software Development and Project Management Processes

Abstract

The present dissertation was developed within the context of the completion of the master’s
degree in Services Engineering and Management, belonging to the Faculty of Engineering of
the University of Porto. The objective of this thesis is to present a case study in which the
software development and project management processes of a company certified in the
provision of integrated document management solutions and administrative back-office
outsourcing were analysed.

The company's main strategic objective is to achieve operational excellence in order to
guarantee the company's adaptation to the dynamic commercial reality in which it operates.
Thus, speeding up their processes by reducing in 20% the average time to market, and
increasing their quality by reducing rework about 57% and increasing on time deliveries to 75%
were defined as specific project objectives.

The project was executed in a period of five months, which was organised in four phases, each
one with its intermediate goals. The processes were mapped, the inefficiencies were identified
and suggestions for improvements were presented and analysed. Thus, activities such as
characterising the reality of the company and the current state, quantifying current performance,
defining a set of objectives, identifying the root causes of problems, developing and analysing
solutions emerged from these phases.

It was concluded that the main problems with the project management and software
development processes are related to the lack of visibility of the team load, lack of
standardisation and inefficient management processes. These causes result in problems such as
IT being unable to plan work in advance and problems associated with quality that negatively
influence the lead time of projects.

Therefore, suggestions for improvement were formulated and prioritised to address each of
these aspects. A more agile approach to software development and the redesign of the processes
for creating customised solutions were the solutions developed. There was also a need to
develop changes in the existing project management software to adapt it to these changes.
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1 Introduction

The present dissertation is inserted in the master’s in services engineering and management
developed in a specific context focused on the analysis and improvement of processes of
software development (SD) and project management (PM). In this part, we want to give a
general overview of the context, the project, the research objectives, the methodology in use
and address the structure of the report.

1.1 Context

In response to market needs, to stand out and create a competitive advantage, many companies
choose solutions based on digital transformation.

It is commonly accepted that with the growing digitalisation of “virtually everything” driven
by and based on the success of the Information Technology (IT) megatrends social, mobile,
analytics and cloud computing, enterprises need to pursue digital innovation to improve or
change their business models. As technology change accelerates and new digital solutions
emerge, many companies feel the pressure to perform a digital transformation in order not to
lose their competitive advantage.

For Downs and Nunes (2013) digital transformation is the integration of digital technology into
all areas of a business, fundamentally changing how companies operate and deliver value to
customers. This is one of the biggest challenges that companies are facing today. No industry
or organisation can stay indifferent to digital transformation. Therefore, entire business models
are being rethought and reformulated.

So, technology is, of course, one of the most important elements of digital transformation and
it evolved rapidly these days to support the businesses in delivering the services to customers,
but often it's more about abandoning outdated legacy processes than adopting new technologies.

A study from Sebastian I. et al. (2017) confirm the ideas from previous authors and revealed
three essential elements for a successful digital transformation: a digital strategy, an operational
backbone, and digital service platforms.

In the opinion of Fitzgerald et al. (2013) technological trends such as social media, big data, the
internet of things, mobile computing and cloud computing significantly influence processes,
products, services, and business models. The impact is even greater if these technologies are
combined. The consequences are almost unlimited possibilities in the innovative application of
IT.

Urbach, Ahlemann and Béhmann, (2017) corroborate that the business activity gets not only
more efficient, but is also no longer imaginable without IT. So, more and more companies are
realising that the use of cloud computing and service-oriented architecture provides excellent
and innovative opportunities. New service architectures and business models began to be
widely adopted, such as Software as a Service (SaaS). This represents a shift from traditional
software package license purchases to remotely "renting™ specific software services where a
business model is paid for usage. For Horlach, B., Drews P., and Schirmer I. (2016) these
changes should allow the business to be better informed, more flexible, and faster in adapting
services and products to market opportunities and customer needs.

10
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Realising these needs for new business models and strategies is important not only for
companies who are facing these changes but simultaneously to understand the challenges of
companies that support this digital transformation. These types of companies, through SaaS
models and customised software solutions, in addition to being responsible for the
development, are responsible for the security, performance, availability and stability of the
service.

However, according to Agarwal, N. and Rathod, U. (2005) in the world of software projects,
success is found relatively rare. This success is assessed in terms of its ability to attain the target
cost, time, and the desired level of products’ quality. Therefore, a software project is successful
if it delivers the product with a pre-agreed level of quality within the given time and cost.

So, the more information technologies are applied to drive business innovation, the more IT
teams need to proactively, and early on, cooperate with business departments, with the clear
goal of developing and implementing innovations together. Besides ensuring the regular IT
operations, IT team is requested to proactively identify technological innovations and to rapidly
transfer them into marketable solutions.

Experience tells us that, unfortunately, just as a technologically inferior product can win in the
market due to superior marketing, a technologically superior software project can fail if PM is
lacking.

So, in addition to changes in technology and the competitive environment, it is important to
highlight the evolution of mentalities. According to Kerzner (2006), PM came to be a means to
achieve the objectives. The same author points out that nowadays companies are under pressure
to introduce new products on the market, because the product life cycles are getting shorter and
shorter.

This new context creates an urgent need to adjust software development and PM processes
currently used in this context.

1.2 Problem Description

The company where this project was developed is a Portuguese company, named TBFiles, with
more than 15 years in the market of dematerialization services and file custody.

Over the past recent years, the company has experienced a significant growth in terms of
business volume with the consolidation of its position in the domestic market.

At the same time, the company has focused on developing new services and improving the base
product, offering a wide range of resources and customised solutions to maintain its competitive
advantage.

Historically, the software solutions produced by TBFiles have served to automate the document
management of its clients. Today, TBFiles' technological and logistical solutions also optimize
processes and workflows of companies from different sectors. This company provides business
process outsourcing services based on customised software solutions to ensure the digital
transformation from other companies.

As we have already mentioned, the market has been pressuring companies to make this digital
transformation so as not to lose their competitive advantage.

11
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So, this increased demand and the development of customised solutions also brings other
challenges for TBFiles, such as timely delivery and the compliance with the costs and
requirements established with the customers.

To adapt to this “new” reality and guarantee the success of services in this constantly changing
technological world, the company has focused on the need to increase the productivity and
internal efficiency of the IT department and specifically in the development and management
of its clients' software projects .

So, to achieve operational excellence in the development and management of this type of
projects the main objective of this research was to identify problems in current processes and
practices and develop possible solutions to improve.

1.3 Research Questions

The following research questions aim at guiding and focusing this project.

- Research question 1 (RQ 1) — What are the relevant metrics in the analysis of
the company’s software development and project management processes?

- Research question 2 (RQ 2) — What types of problems and inefficiencies are
affecting the company’s software development and project management
processes?

- Research question 3 (RQ 3) — What are the real causes of problems identified?

- Research question 4 (RQ 4) -How to overcome the problems identified?

After understanding the motivations and nature of the project, the first of our research questions
arose to enable the quantification of current performance and obtain a clear definition of the
objectives of its execution.

The other questions formulated came from the main objective of this project, identifying
problems, understanding their causes, questioning solutions for improvement, in order to
achieve operational excellence in the software development and project management processes.

1.4 Methodology

At this stage of the report, the aim is to show how the whole project was planned and organised
to answer the research questions raised.

The first phase of the project aimed to understand the operation of the entire company in terms
of structure, processes, surrounding context and evolution over the past few years, through
collecting information, holding informal workshops with the main stakeholders and observation
of the process.

This allowed to obtain qualitative data, specifically textual descriptions of observed facts, useful
for the development of a generic characterisation of Management processes. Then, narrowing
the focus of the analysis on the PM and software development process (SDP), the informal
workshops, the analysis of documents and information existing in the current software were
used to obtain information that allowed the extensive representation and diagnosis of these
processes. At the same time, the process of searching and analysing the relevant literature on
the topics of the project was initiated.

12
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In the second phase, a deductive approach through the application of concepts and methods
already developed and studied by a vast set of authors in order to identify opportunities for
improvement and discover their causes. At this stage, was used workshops in order to
complement and enrich the information we were collecting.

In the final phase of the project, a set of solutions were designed and analysed in terms of the
benefits and difficulties of their implementation with the objective of mitigating or eliminating
the problems previously identified. Again, knowledge obtained from the literature consulted
was used and complemented by additional workshops conducted.

To do this and to structure this project kobetsu kaizen was chosen as a methodology. According
to Coimbra, A. (2016) this structured problem solving methodology can be used to achieve
different types of objectives such as: reducing defects or errors, costs, delivery times, increasing
productivity or even the motivation of employees.

So, our project went through different stages:

= Problem selection - in the first stage our main objective was to understand the
motivations for the realisation of this project.

= Problem description - The purpose of this step was the characterisation of the
initial situation, understand the problem and its dimension.

= Objectives definition - This step consisted of defining the improvement
objective that was clear and that answered three questions: what is the indicator
to achieve? What is the value to achieve? When should it be achieved?

= Root-cause analysis - We use the Ishikawa diagram to perform this analysis.
This tool consists of dividing the causes into five types: labour, material,
machine, method, and environment. After the causes are identified, the root
causes arrive, successively asking "Why?". With this approach we can identify
opportunities for improvement and find out the real causes of the problems.

= Solution of the problem - After all the causes were identified, a set of suggestions
for improvement was analysed in terms of the benefits and difficulties of their
implementation and the ideal solution to mitigate or eliminate the problems
previously identified was designed.

1.5 Report outline
This report is structured to allow the understanding of the literature of interest related to the
subject of the study, and better perception of the project.

In this introductory section is presented a brief presentation of the context and motivations for
the realisation of this project, as well as the research questions that we established for it.

The second chapter presents a deeper analysis on these main subjects: PM for software projects
and the most used models for software development.

The aim of the third chapter is to do the presentation of the company used as a case study
divided into three subsections: the description of the evolution of the business model, the
detailed characterisation of the initial situation of TBFiles’ IT processes, and going deeper in

13
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the development of customised software solution by TBFiles. Collecting data, and outlining
performance objectives for this project, will also be addressed throughout the chapter.

After we have a clear picture, in this fourth chapter we will analyse the current situation, the
possible root causes of the problems and the improvement opportunities.

The fifth chapter is devoted to developing possible solutions to mitigate or eliminate the
negative effects of previously identified problems by comparing possible approaches and
methods addressed in the second phase of this study.

Finally, chapter six discusses the project's findings and reflects on the main difficulties and
suggestions for future improvements.

14
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2 Theoretical Background

It is commonly accepted that PM activities typically take place in parallel with software
development activities. For Sheetal Sharma et al. (2012) software practices are techniques for
“how” to develop software products or manage software projects effectively.

To Cadle J. and Yeates D. (2008), is important to differentiate the system development life
cycle (DLC) and project life cycle (PLC). According to this authors, the system DLC often
covers only the technical deliverables while the PLC is concern with all aspects leading to the
delivery of project’s objectives, not only the technical aspects but also the associated
management and quality aspects necessary to a successful project.

So, the present chapter goal is to deliver background knowledge on the subjects relevant to the
dissertation such as the most used models for software development, but also the processes and
the mains topics inherent to the management of software projects like the business context of
projects, manage the project execution, the tasks related to delivering and the area related to
managing people.

2.1 Project Management for Information Systems

According to Kerzner H. (2002), to understand PM and specifically software project
management first, it is necessary to know how to recognise what a project is.

So, to Project Management Institute (PMI) (2013), in Project Management Body of Knowledge
(PMBOK), a project is a temporary effort undertaken to create an exclusive product, service,
or result.

Kerzner H. (2013) corroborates that the temporary nature of the projects indicates that they
have a clearly defined beginning and end. According to the same author, this is an enterprise
with an identifiable objective, which consumes resources and works under pressure from
deadlines, costs and quality. It is then a progressive work that has a temporary, non-repetitive
character and that often involves a certain degree of uncertainty.

PMI (2013) defines PM as the application of knowledge, skills, tools and techniques to project
activities to meet your needs. PM is performed through the application and integration of
processes grouped logically into five groups. These five groups of processes are:

e Initiation and planning - Guidelines and criteria for adapting the set of standard
processes and procedures of the organisation in order to meet the specific needs of the
project; Specific organisational standards such as policies (e.g., human resources
policies, health and safety, ethics, and PM), product life cycles and of the project, and
quality policies and procedures (eg, process audits, goals improvements, checklists, and
standardised process definitions for use in organisation); and Models (eg, risk register,
analytical structure of the project, network diagram of the project schedule and contract
templates).

e Execution, monitoring and control - Change control procedures, including steps to
change standards, the organisation's policies, plans and procedures or any project
documents and how the changes will be approved and validated; Financial control
procedures (for example, reporting of time, expenses and mandatory analysis expenses,
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accounting codes and standard contractual clauses); Problem and defect management
procedures that define your controls, identification and resolution of problems and
defects and monitoring of its action items; Organisation's communications requirements
(eg, specific communications technology available, authorised communication media,
record retention policies and requirements of security); Procedures for prioritising,
approving and issuing work permits; Risk control procedures, including risk categories,
statement templates of risks, definitions of probability and impact, and matrix of
probability and impact; and Standardised guidelines, work instructions, proposal
evaluation criteria, and performance measurement criteria.

e Closure - Project closure guidelines or requirements (eg, lessons learned, final project
audits, project evaluations, product validations and acceptance criteria).

So, PM typically includes, but is not limited to:
- Requirements definition.

- Addressing the different needs, concerns, and expectations of stakeholders in the
project planning and execution.

- Establishment, maintenance, and execution of active, effective and collaborative
communications between interested parts.

- Stakeholder management aimed at meeting project requirements and creating
deliveries.

- Balance of conflicting project constraints that include, but are not limited to: Scope,
Quality, Timeline, Budget, Resources, and Risks.

“Project management” is a broad field that can be applied to any development scenario.
However, building software presents some unique challenges.

PM for information systems (IS) has evolved in the past decade and deviated from the original
methodology of PM more orientated to industrial engineering (Cervone, H. 2011).

According to Cadle J. and Yeates D. (2008), the general principles of managing any project are
essentially the same but are some differences in the dynamics of each type that the project
manager needs to keep in mind.

In the book from 2008, Project Management for Information Systems the authors, Cadle J. and
Yeates D., advocates although the general principles of PM are broadly common to all IS
projects there are nonetheless ways in which the different types of IS project do diverge from
one another. They group IS projects in software development, package implementation, system
improvement, business consulting and analysis designation, systems migration, infrastructure
implementation, outsourcing (and supply), disaster recovery and smaller IS projects, and they
question the need to apply the principles and management techniques necessary for each one.
For these authors the right approach is the one who ensures success.

Furthermore, Cervone H. (2011) added that the usage of traditional PM for software
development has clear disadvantages such as the extensive planning phase and late development
stage when requirements could have already changed. For this author, agile project management
is one of the most effective means of improving the development cycle within projects. By
focusing on eliminating unnecessary bureaucracy, process and practice in PM, this
methodology allows for an emphasis on really productive work.
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Spundak, M. (2014) states that to fully answer the question of how the methodology can be
designed for a specific project, the challenge is to define which characteristics of the project are
important for this decision. This is because, different methodologies, like traditional or agile
approaches for example, have their advantages and disadvantages. In addition, the challenge is
to define a PM methodology that can be based on different PM approaches and highly
customisable for each project in a specific organisational context. For this author, the case of
the custom software development project shows that it is necessary to combine different
approaches.

According the work of Keil, M., Lee H., and Deng T. (2012), IT projects continue to suffer a
high failure rate. They reported a "marked reduction in project success rates", with 44% of all
IT projects being delivered late, over budget or not meeting requirements, and an additional
24% being cancelled before completion or delivered, but never used.

So, managing IT projects to achieve a successful outcome requires overcoming a multitude of
different risks that are encountered along the way

Teams spends countless hours and sleepless nights thinking about the best way to design
software. Their efforts directly impact the parameters for measuring project success:

- On time delivery
- Completed within budget
- Delivery with all features completed.

Paulk, M., Weber, C. and Chrissis, M. (1991) report that the success of a software project is
closely related to the ability to achieve 