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What is a Computer?

» Maost of us think of “desktop”™ computers
- PC's
— Laptops
— Mainframes —_—

— Servers

* But, there is another kind of computing system that
Is far more common

Embedded Systems
» Embedded computing

systems

— Computing systems embedded & g
within electronic devices o

— Hard to define. Mearly any ﬁ
computing system other than a
deskiop computer ;"‘-"; R

— Billions of units produced B ooanaes
yearly, versus millions of
deskiop units

— Perhaps 50 per household and
per automaobile




—— _——

Embedded Systems are Everywhere
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A “short list” of embedded
systems
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Today, almost all nontrivial electronic systems
include one or more embedded processors

Embedded Systems vs. Desktop
Computing

« Most Embedded Systems are single-functioned

— Executes a single program, repeatedly

« Generally, Embedded Systems are tightly-
constrained
— Low cost, low power, small, fast, etc.

- Most Embedded Systems are reactive and real-

time
— Continually react to changes in the system's
environment

— Must compute results in “real-time”

An Embedded System Example:
Digital Camera




Embedded Design Challenge:
Optimizing Design Metrics

- Obvious design goal:

— Construct an implementation with desired
functionality

- Key design challenge:

— Simultaneously optimize numerous design
metrics

- Design metric

— A measurable feature of a system’s
implementation

— Optimizing design metrics is a key challenge

Embedded Systems Design

Metrics
= Common metrics:

— Unit cost: she monetary cost of manufacturing each copy of the
system, excleding NRE cost

— NRE cost (Non-Fecurring Engineering cost): The
one-time monetany cost of designing the system

— SiZe: the physical space required by the system

— Performance: the execution time or response time of the
system

— Memory: The amount of memery required to hold the program
and data

— POWer: the amount of power consumed by the system

Embedded System Design

Metrics (Continued)

« Common metrics (continued)

— Flexibility: the ability to change the functionality of the system
without ncuwrring heavy NRE cost

— Time-to-prototype: the time needed to buid a warking
version of the systam

— Time-to-market: the time required to develop a system to
the point that it can be releasad and sold to customers

— Maintainability: the ability to modify the system after its
initial releass
— Robustness: System stability and relisbiity

— Safety: Assurance that the system will not expose people to
danpers

Design Metrics May Be At Odds
With One Another

= Expertise with both
gl [ software and hardware is
needed to optimize design
Ferfrarreance Sy me‘tl‘i:E
o — Mot just a hardware or
software expert, 55 5 CHMMon
— A designer must be
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