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Lec-04 Components of Computer

Objectives of Chapter 4
__Components of system Units

Differentiate among the various

Differentiate among various styles
of system uni

Describe the types of expansion slots and
dapt: rd

Identify chips, adapter cards, and other

Describe the components of a processor and how Explain the differences among a serial port, a parallel
i port, a USB port, a FireWire port, and other ports

Identify characteristics of various personal Describe how buses contribute to a
ket today ’s processing speed

Define a bit and describe how a series of bits
represents data

Describe the importance of standardization in
IT industry

Explain how programs transfer in
and out of memor

The System Unit

What is a system unit?

» Case that contains electronic components of the
computer used to process data

= Sometimes called the chassis
What are common components inside the system unit?

» Processor

> Memory

» Adapter cards
= Sound card
= Video card

> Ports

» Drive bays

> Power supply

The System Unit

What is the motherboard?

> Main circuit boara

in system unit
» Contains adapter
cards, processor
chips, and
memory chips
» Also called syste
board

processor chip in
a processor slot

memary module




The System Unit

What is a chip?

» Small piece of semi-conducting material on which
integrated circuits are etched
= |ntegrated circuits contain many microscopic pathways
capable of carrying electrical current
» Chips are packaged so they can be attached to a
circuit board

Processor

What is the central processing unit (CPU)?

» Interprets and carries
out basic instructions
that operate a computer

= Control unit directs and

PIrrocessor

Arithrnetic
Logic Unit (ALU)

Instructions

coordinates operations in Data
Computer Information

= Arithmetic logic unit out OUtoUt
ALU) performs npu mati HthH
( )P Devices Memory  Information 5500

arithmetic, comparison,
and logical operations .
Instructions

» Also called the processor Data

Information

Sjio)zlof
Devices

Assembly Language

Oper'afmg instructions used directly by CPU:

arithmetic such as add and subtract

logic instructions such as and, or, and not

data instructions such as move, input, output, load, and store
control flow instructions such as goto, if ... goto, call, and
return

Y V V V

Example:
load a, regl
load b, reg2,
add regl,reg2,
storereg2, c

Processor

What is a machine cycle?

» Four operatlons of the CPU comprise a machine cycle

Step 1. Fetch
Obtain program instruction
or data item from memory

Step 2

Step 4. Store Decode
Write result to memory Translate
instruction into

commands




Processor

What is pipelining?
» CPU begins fetching second instruction before
completing machine cycle for first instruction
> Results in faster processing
What is a register?

» Temporary high-speed storage

» area that holds Stores location
data and from where instruction
. t t. was fetched
» Instructions Stores Stores data

Instiruction Whilevgis while ALU
1EINg decoded computes it

Stores results

of calculation

Processor

What is the system clock?

» Controls timing of all computer operations
Generates regular electronic pulses, or ticks, that set
operating pace of components of system unit

Pace of system
clock is Processor speed can
also be measured in

Each tick Most clock speeds are

isa in the gigahertz (GHz) i :
range (1 GHz = one illions of instructions

billion ticks of system er second
clock per second)

Processor

What are heat sinks, heat pipes, and
liquid cooling?

» Heat sink—component with fins that cools
processor

» Heat pipe—smaller device for notebook
computers

» Liquid cooling—uses a continuous flow of fluids
to transfer heat away

Processor

What is parallel processing?

> Usmg mUIt'ple Cogliro) Procasso
processors

simultaneously to
execute a
program faster Processor 1§ Processor 2. § Processor 3§l Processor 4

> Requires special | Memony, | Memony, | Memony, | Memony,
software to divide
problem and
bring results
together

Results combined




Data Representation

How do computers represent data?

» Most computers are digital

= Recognize only two
discrete states: on or off

= Use abinary system to
recognize two states

= Use Number system with
two unique digits: 0 and
1, called bits (short for
binary digits)

EINARY DIGIT ELECTRONIC ELECTROMIC
(e CHARGE STATE

Number system (review)

Each number system has a base

Base (B): different number of objects it can represent
in a single digit notation and the actual notations
for all these objects

B for Binary, Octal, Decimal, Hexadecimal ?

Multi-digit notation (n digits) : convention to represent
numbers (objects) beyond a single digit

> Fixed length vs. variable length

General notation of numbers: d,d,_;...d,

Value = dxBn-1 + d,_ xB'? + ...+dxB°

Examples: 24 under base 2?, 8? 10?, 16?

Data Representation

What is a byte?

» Eight bits grouped together as a unit
» Provides enough different combinations of 0s and 1s
to represent 256 individual characters

= Numbers R P T iR

= Uppercase
and lowercase & B1T BYTE FOR THE NUMBER 5
letters

= Punctuation §-BIT BYTE FOR THE LETTER E
marks

= Other

Data Representation in Computers

» ASCIlI—American Standard Code for Information
Interchange (single byte encoding)

» GB2312—Guo Biao([H1%): {5 B MAE FMIEFRIE E4
££(Double byte encoding) (Chinese Coded Character Set of
Information Exchange — Basic Set)

» Unicode—coding scheme capable of representing all
world’s languages (Two byte encoding extended to four bytes)

0011 0010 00000000 00110010
3 0011 0011 00000000 00110011




Data Representation

Memory

How is a letter converted to binary form and back?

”~

Step 1.
The user presses

Step 2.

the capital letter D An electronic signal for the
(shift+D key) on capital letter D is sent to the
the keyboard. system unit.

Step 4.
After processing, the binary The signal for the capital letter D

is converted to its ASCII binary
code (01000100) and is stored in
memory for processing.

code for the capital letter D is
converted to an image, and
displayed on the output device.

What is memory?

>  Electronic components that store instructions, data, and results
»  Consists of one or more chips on motherboard or

other circuit board
»  Each byte stored in unique location called an address,

similar to seats in a concert hall

How is memory measured?

igabyte illion bytes
Terabyte TB 1 trillion bytes

Memory

What is random access memory (RAM)?

NVIERIGIAACHI S EACEIINIE
reziel frogg zniel yifie)
LONSARIGESSE);

Most RAM is
, It is lost
when computer’s
POWEF iS
turned off

Also called
malin memory,
OfF primary,
storage

T prore AV
CONMPUILEIESRUIE
fegiar it raggoniels

Memory

What are two basic types of RAM chips?

. Do not have to
Most Static be re-energized

Cortl;lglém RAM as often as
(SRAM) DRAM

Dynamic

Must be RAM Fastes z_md
more reliable

re-energized (DRAM) than DRAM

constantly. chips

Newer Type: Magnetoresistive RAM (MRAM)




Memory

How much RAM do you need?
» Depends on type of applications you intend to run

Memory

What is cache?
» Helps speed computer processes by storing frequently used
instructions and data
> Also called memory cache = L1 cache built into processor
L2 cache slower but has larger
B capacity
s L2 advanced transfer cache is
faster, built directly on processor

such as word « Using voice recognition software hi
processing » Working with videos, music, chip .
« Using educational and L3 cache is separate from
or entertainment digital imaging processor chip on motherboard
CD-ROMs « Creating Web sites (L3 isonly
» Communicating * Participating in video on computers that use L2
with others on the conferences advanced transfer cachei
Memory Memory

What is read-only memory (ROM)?

WIEINORACHIPSIALST)g:] Non Wi not
PErMEnent data OSEWHERICOmMPULERS
andiRStEUCHIGNS POWERISTtUERE O]

ead-only
emory)—
Blank ROM
hip onto which
a programmer
[Eaiaicasciiane

What is flash memory?

» Nonvolatile memory that can be erased
electronically and rewritten

» Used with PDAs, digital cameras, smart phones,
music players, digital voice recorders, printers,
Internet receivers, and pagers




Memory

What is CMOS?

Complementary Used in some
metal-oxide RAM chips, flash
semiconductor memory chips, and

memory other types of
memory chips

Uses battery Stores date,
power to retain time, and
information when computer’s
other power is startup

turned off information

Memory

What is access time?

» Amount of time it takes processor
to read data from memory

» Measured in nanoseconds (ns),
one billionth of a second
» It takes 1/10 of a second to blink
your eye; a computer can perform
up to 10 million operations in same amount of

time

HICTOSECOﬂE Ene-mlﬁlonm Oi a SECOﬂE

Nanosecond One-billionth of a second
Picosecond One-trillionth of a second

Expansion Slots and Adapter Cards

What is an adapter card?

» Enhances system unit or provides connections to
external devices called peripherals
» Also called an expansion card
TYPES OF ADAPTER CARDS

Adapter Card Purpose

Disk controller Connects disk drives

FireWire Connects to FireWire devices

Graphics accelerator Increases the speed at which graphics are displayed

MIDI Connects musical instruments

Modem Connects other computers through telephone or cable
television lines

Network Connects other computers and peripherals

PC-to-TV converter Connects a television

Sound Connects speakers or a microphone

TV tuner Allows viewing of television channels on the monitor

USB 2.0 Connects to USB 2.0 devices

Video Connects a monitor

_ Video capture Connects a camcorder _

Expansion Slots and Adapter Cards

What is an expansion slot?

» An opening, or socket,
on the motherboard
that can hold an
adapter card

> With Plug and Play,
the computer
automatically
configures cards
and other devices
as you install them




Expansion Slots and Adapter Cards

What are PC cards, and flash memory cards?

» A PC card adds memory, storage, sound,
fax/modem, communications, and other
capabilities to notebook computers

» A flash memory card allows users to transfer
data from mobile devices to desktop
computers
» USB Flash drive

Ports and Connectors

What are ports and connectors?

» Port connects external devices to system unit
» Connector joins cable to peripheral
= Available in one of two genders: male and female

mictophone monitor  (Meptone  S-ideo  cable TV
poit port Ineimport pot  port

Ports and Connectors

What are different types of connectors?

I

r—c'.
A

CONNECTOR TYPES
Connector connector EMIEEelicy a EDRESY

Type Picture Type Picture

Audio in . Mouse Headphone a $-video in
-
Cable TV ' Network .l Keyboard . $-video out
|

el [FT—— Telephone
video in . printer (8 . \ line in
T

Monitor UsB

e~
’

FireWire | Serial
| -

Ports and Connectors

What is a serial port?

» Transmits one bit of data at a time
» Connects slow-speed devices, such as mouse,
keyboard, modem

What is a parallel port?

» Connects devices that can transfer more than
one bit at a time, such as a printer

Importance of standardization on interfaces
> Hardware
> Software




Ports and Connectors Ports and Connectors

What are USB ports? What are special-purpose ports?

» Allow users to attach specialized peripherals or transmit data
to wireless devices

=  MIDI (Musical

Instrument Digital
Interface) port
PCs typically have ) = SCSI (small
six to eight USB ports |  Single USB port can computer system
on front or back of be used to attach interface) port
- _the system unit ml::ls Ea?:;g?:ir: Is = IrDA (Infrared Data
Association) port

= Bluetooth port

Buses Power Supply

What is a bus? What is a power supply?
» Channel that allows devices inside computer
to communicate with each other
Converts Fan keeps
= System bus connects processor and RAM AC Power system unit
= Bus width determines number of bits Dcigto Componlems
transmitted at one time — —

= \Word size is the number of bits processor

can interpret and execute at a given time External peripherals
might use an

, Which is an
external power supply




