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What is a system?

ÅA system is a way of working, organizing or doing one or many tasks 
according to a fixed plan, program or set of rules.

ÅA system is also an arrangement in which all its units assemble and 
work together according to the plan or program.
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System Examples: Watch

ÅIt is a time display SYSTEM

ÅParts: Hardware, Needles, Battery, Dial, Chassis and Strap

ÅRules:
ÅAll needles move clockwise only

ÅA thin needle rotates every second

ÅA long needle rotates every minute 

ÅA short needle rotates every hour

ÅAll needles return to the original position after 12 hours
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System Examples: Washing Machine

ÅIt is an automatic clothes washing SYSTEM

ÅParts: Status display panel, Switches & Dials, Motor, Power supply & 
control unit, Inner water level sensor and solenoid valve.

ÅRules:
ÅWash by spinning 
ÅRinse
ÅDrying 
ÅWash over by blinking 
ÅEach step display the process stage
ÅIn case interruption, execute only the remaining 
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Embedded Systems Overview

ÅComputing systems are everywhere

ÅMost of us think of computers as
Åt/Ωǎ

ÅLaptops

ÅMainframes

ÅServers

Å.ǳǘ ǘƘŜǊŜΩǎ ŀƴƻǘƘŜǊ ǘȅǇŜ ƻŦ ŎƻƳǇǳǘƛƴƎ ǎȅǎǘŜƳ 
ǘƘŀǘΩǎ ƳƻǊŜ ŎƻƳƳƻƴ
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Embedded Systems Overview

ÅEmbedded computing systems
ÅComputing systems embedded within 

electronic devices

ÅHard to define. 

ÅNearly any computing system other 
than a desktop computer

ÅBillions of units produced yearly, 
versus millions of desktop units

ÅPerhaps 50 per household and per 
automobile
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Computers are in here...

and here...

and even here...

Lots more of these, 
though they cost a lot 

less each.
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Embedded Systems Definition

ÅAn Embedded System is one that has computer hardware with 
software embedded in it as one of its important components.

ÅIts software embeds in ROM (Read Only Memory). It does not need 
secondary memories as in a personal computer.
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Where in our daily life do we use 
embedded systems?
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Embedded Systems Applications

ÅConsumer Products
ÅTV, stereo, remote control, mobile phone, 

refrigerator, microwave, washing machine

ÅAutomobiles
Åengine management, trip computer, cruise 

control, immobilizer, car alarm,

Åairbag, ABS, ESP

ÅBuilding Systems
Åelevator, heater, air conditioning, lighting, key 

card entries, locks, alarm systems

ÅAgriculture
Åfeeding systems, milking systems

ÅSpace
Åsatellite systems

ÅMedical Systems
Åpace maker, patient monitoring systems, 

injection systems, intensive care units

ÅOffice Equipment
Åprinter, copier, fax

ÅTools
Åmultimeter, oscilloscope, line tester, GPS

ÅBanking
ÅATMs, statement printers

ÅTransportation 
ÅPlanes/Trains/[Automobiles] and Boats

Åradar, traffic lights, signaling systems
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Example: Automobiles
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Components of Embedded Systems

ÅIt has Hardware
ÅProcessor, Timers, Interrupt controller, I/O Devices, Memories, Ports, etc.

ÅIt has main Application Software
ÅWhich may perform concurrently the series of tasks or multiple tasks.

ÅIt has Real Time Operating System (RTOS)
ÅRTOS defines the way the system work. Which supervise the application 

software. It sets the rules during the execution of the application program. A 
small scale embedded system may not need an RTOS.
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Embedded System Hardware
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Embedded System Constraints

ÅAn embedded system is software designed to keep in view three 
constraints:
ÅAvailable system memory

ÅAvailable processor speed

ÅThe need to limit the power dissipation

ÅWhen running the system continuously in cycles of wait for events, 
run, stop and wakeup.
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What makes embedded systems different?

ÅReal-time operation

ÅSize

ÅCost

ÅTime

ÅReliability

ÅSafety

ÅEnergy

ÅSecurity
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Embedded System Classifications

1. Small Scale Embedded System

2. Medium Scale Embedded System

3. Sophisticated Embedded System
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Small Scale Embedded System

ÅSingle 8 bit or 16bit Microcontroller

ÅLittle hardware and software complexity

ÅMay be battery operated

ÅNeed to limit power dissipation when system is running continuously

Å¦ǎǳŀƭƭȅ ά/έ ƛǎ ǳǎŜŘ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ǘƘŜǎŜ ǎȅǎǘŜƳ

ÅProgramming tools: Editor, Assembler and Cross Assembler

2020 ET2223 16



Medium Scale Embedded System

ÅSingle or few 16 or 32 bit microcontrollers or Digital Signal Processors 
(DSP) or Reduced Instructions Set Computers (RISC).

ÅBoth hardware and software complexity.

ÅProgramming tools: RTOS, Source code Engineering Tool, Simulator, 
Debugger and Integrated Development Environment (IDE).
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Sophisticated Embedded System

ÅEnormous hardware and software complexity, which may need 
scalable processor or configurable processor and programming logic 
arrays.

ÅConstrained by the processing speed available in their hardware units.

ÅProgramming Tools: For these systems may not be readily available at 
a reasonable cost or may not be available at all. A compiler or 
retargetable compiler might have to be developed for this.
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Computer architecture
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What is computer architecture?
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Architecture and organization 

ÅArchitecture is the design of the system visible to the assembly level 
programmer.
ÅWhat instructions 

ÅHow many registers 

ÅMemory addressing scheme

ÅOrganization is how the architecture is implemented.
ÅHow much cache memory 

ÅMicrocode or direct hardware 

ÅImplementation technology
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Same architecture, different organization

ÅAlmost every program that can 
run on a Core i3 can run on a 
Core i5.

ÅAll computers in the Intel Core 
series have the same 
architecture. 

ÅEach version of the Intel Core 
has a different organization or 
implementation, speed, and 
price.
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