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Developing and Managing Embedded
Systems and Products: The Roadmap

Kim R. Fowler

This book is for the entire project team! The book’s material contains best practices for
developing embedded systems, which includes technical design, teamwork, collaboration,
management attitudes, development processes, and legal liabilities. The book addresses
these various topics because project development is not just a technical endeavor; it is a
human endeavor.

The chapters present in a sequential fashion, but development of an embedded system is
anything but sequential. Figure 1, below, is a repeat of Figure 1.2 from Chapter 1 and
placed here for your convenience. The figure lists the chapters and when they might be
most useful within a project. The multiple paths and connections indicate the parallel and
concurrent nature of design and development efforts.

Chapter 1: Introduction to Good. Development

Chapter 1 describes the book’s purpose to identify important issues in developing and
managing embedded systems. The material outlines the technical aspects, the teamwork,
the effort, and the cost you encounter in developing an embedded system. It reveals

how technical issues impact business and schedules, how personal interactions are just as
important as technical breakthroughs, and the interplay of various disciplines to realize
the final product. Consequently, this book is not solely for managers, it is written

for every member of the project team.

Chapter 2: Drivers of Success in Engineering Teams

While technical work and knowledge are at the core of the engineering team, its success
can rest equally on how well the team addresses the human aspects of daily activity.
Organizational culture, team dynamics, and individual responses play significant roles in the
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Figure 1:
Book organization and a suggested approach to reading it.

outcomes of the team’s efforts. This chapter offers an overview of concepts and theories that
relate to the functioning of the engineering team. It addresses the role of the team member, the
role of the team leader, engagement, team development, dialogue, emotional awareness, and
handling conflict to encourage leaders and members to pursue further study and skills training.

Chapter 3: Project Introduction

What you do in the beginning of a project, sets precedence for the remainder of the project.
Start on the right foot.
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This chapter focuses on how you begin the long process of designing and building a
successful project. It emphasizes the following:

* communicate the vision, mission, goals, and objectives;

» establish the “who, what, when, where, why, and how. ..”;

¢ define the roles of the team and within the team;

e provide a clear communications plan;

* make the business case; and

* then establish the project plan, the administration, and the resources for the project.

Chapter 4: Dealing with Risk

Risk is the potential to stray outside the defined cost, schedule, performance, or safety
constraints. Every project is risky to some degree but risk can be managed. The chapter
follows this format:

e first, identify the various risks and analyze them;

* then control risks by reducing, constraining, or transferring them;
* assess the state of the risks by analyzing them again; and

* repeat this cycle throughout the project’s development.

Chapter 5: Documentation

Documentation conveys the right information to the right person at the right time.
Documentation is corporate communication and memory. Everyone working on a technical
project spends 50—80% of their time preparing documentation.

This chapter has a number of suggested outlines and templates of documents. It also has
examples of content within important documents.

Chapter 6: System Requirements

This chapter will give readers a number of best practices to improve the quality

of the requirements elicitation and development process in their organization.
Formulation of high-quality requirements (complete, concise, accurate, modular,
prioritized, analyzed, verified, and testable) reduce project risk, improve product quality,
and allow for effective control of requirements volatility, which increases the likelihood
of a successful project.
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Chapter 7: Analyses and Tradeoffs

Analyses and tradeoffs are absolutely necessary to the success of product design and
development. Analyses form the feedback between requirements and design. Analyses
gauge how well a design meets the requirements. If a design does not match the
requirements, then either the design or the requirements need modification.

This chapter provides the motivation for analyses with the business case. It then discusses
tradeoffs you might make to produce a design concept. Finally, it discusses a number of
different analyses that you might use to refine a design.

Chapter 8: The Discipline of System Design

This chapter shows you how to design the whole system by starting with goais in plain
language that a business person might use. Then it proceeds through detailed system design
by the team, a process that avoids either redundant effort or missing pieces.

Areas of particular focus in this chapter include:

* how to communicate effectively with nonengineering personnel,

* how to partition a large system into manageable subsystems,

* how to partition system requirements into requirements for individual disciplines,
i.e., software, electronics, and mechanical engineering, and

* how to control costs for projects of various sizes and production volumes.

Chapter 9: Mechanical Design

The chapter reviews basics of mechanical design to help nonmechanical staff communicate
more effectively with their mechanical engineering colleagues. It addresses the
fundamentals of packaging and thermal design so that the project manager may guide
product development. The chapter goes on to discuss mechanisms; it focuses on robust
design and methods for calculating loads and forces. The chapter looks at analysis and test,
discusses how to use Finite Element Analysis effectively, and ends with a simplified
approach to solving vibration problems.

Chapter 10: Electronic Design

The chapter considers basics of electronic design allowing project leaders or nonelectrical
engineers to communicate effectively with their colleagues in the electrical and electronic
arena. Electronic circuit design involves the selection and interconnection of physical
devices in a variety of topologies to meet performance specifications, environmental



