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* FUUSELNAUVBITISALIS

System Unit Screen Monitor

Speaker

at

There are numerous other devices on the market

"'1*":'“3‘ but this is the general list of paris

Floppy drive



System Unit

® System unit

— yssedmusznoundndildlunis

Useuana (CPU hag memory)

o gunsalnouimeiduy Nnvilnay
Fousodiunaas system unit



ANUUSENAULALVLNNNANYDITISALIS

5 Wifingn
® input
® output

® control

® operation

® storage




AUUSLNAULALNLUNNNANYDITISALIS

dulseney il Fogunsal
1. Input Uautoualinaunimes Keyboard, Mouse,
Scanner

2. Output LARINAANT Display, Printer

3. Memory l¥d1dayalusunsuniatoya | 1.Main Memory Unit
f799 uazdauts Memoryasntlu | Laun RAM, ROM
2 Usznvlvigiqmo 2. Secondary storage
1. Main Memory Unit Unit lawn HDD, DVD,
2. Secondary storage Unit CD

4. Control wlamnuminevedlusunsuiie | CPU
ganAdIN TV

5. Operation | Awimsuddedlsunsy | CPU




Flow of control g
Flow of data

CPU

Control device

o Operation device ]

15119194 D4

FISALIS

o Chutput

nput
gunsalaug wenwileain CPU o

LLaE main memory

\38n71 peripheral devices

Anxilinry stompe devices J Peripheral devices

ukuAIn1Idetayavanauiiungs
andia9819 JuRsuNSATUIN “1+2=" Tae3uA131n keyboard
@1 + 2 =" Jaudayaru Input device (keyboard)
@1 + 2 =" Sudoyauavuiinlilu Storage device (Main Memory)
©: 1+ 2 =" Fuanilne Operation device (CPU)
O Frrauvas “1 + 2 =" fe 3 Japntiuiinlily
Storage device (Main Memory)

© 3" vanauasitu Output device (display)
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(CPU = control device + operation device)



NUNYUITZUIANANANY

* sleUsEuIananand (Central Processing Unit — CPU) ussgaglu

FUNIBNIT microprocessor Usenaune

— RgAUIURALATING (Arithmetic & Logic Unit — ALU %38 Operation
device) AXVIMVUINLUNITAUIUNIAAAENT tLazlUSeuLiguNIa
ASSNAERNS

— viagaruAa (Control Unit) viwthidhdsdndslulusunsy uwlasdd
Lz luNITAUANTANIINIT A kareanYeItayaTening nie
ATUIUUATATING FFAMDT MEANUTINAN WarnUIEAIIUIE1T09
SITRUNTAILANINA1EE

an -1 . [ 1 o Ao <
— 39eM7 (Register) LUUMUIEAMINIINAAIINLIIEN



N1SVNUYDINUIYUTZUIBNANANS

. 1% . =
1 machine cycle Usznauniy Processing device
Control unit ALU
® Instruction phase (2) Decode | (3] Execute
I~;I'ime E-Time
— Step 1: Fetch instruction (1] Fetch r il '\_,le.l Store

— Step 2: Decode instruction

® Execution phase

“ Memory &~

— Step 3: Execute instruction

— Step 4: Store results

1
(] %4

A9ANE9 LUaAEe M19UNNAIET UUNnia

15
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* Machine cycle time @unsainlalaeiimiledy

— Nanoseconds - ns (1 Tunua 1 uIuIN)

— Picoseconds - ps (1 Tutauanuiuii)

* AnUENNSalUNTSUSELNaNaAdanauLlale 1 AU

— MIPS (millions of instructions per second)



(s
A5l UNSUSEUNaNE

® Clock speed

>

— deraulairndusilrdanen1siineu dnasie machine cycle time

v v

— JmbeTadusousoiuii (Hertz)
* Megahertz (MHz): 1 81US8UADIUT
* Gigahertz (GHz): 1 WUATUTOUADIU
® Data bus width
— AMUNINNBIUAETDYATEMINY CPU iU main memory (internal bus)
— F9sruaudauin CPU Afluszansnmanniu
* 32-bit CPU Uszananaldnssay 32 9n

* 64-bit CPU Uszinanalansiay 64 O



USLANTN NIV UIBUTTUIaNE

* muilumsvUszinanaluegiuUseaninimees CPU 1Juman

v 1
a Aa 1 v X v =

* CPU Ui Muasliuse@nsninsenudunuainudvaddygyiauning

B800MHz < 1GHz < 3.20GHz

Slow Fast

* msinUsednsnnlunisingiuees CPU (CPU throughput)

— 01 CPU ¥1M91u91m1ud 200MHz wazuszanana 1 adalaelainanaased 0.5 clock g
AN1NS0AIUINYN AN UIUANEINUSEananalatu 1 AU (MIPS) Talae

= CPU clock frequency / Clocks necessary to execute one instruction
= 200MHz/0.5 clocks = (200 x 10°) clock per second / 0.5 clock per instruction

= 400 x 10° AN IUINNTD 400 a1UANEWDIUIN(Million instruction per second)

18



PassMark - CPU Mark

High End CPUs - Updated 26th of September 2011
Prce (USD)
Intel Core i7 020 @ DOOOIN - - : 10,548 tin
Intel Care i7 $9CX @ 347GH: 10,858 S95t G
Intel Care oF JEUK 3 330H ) e —————————————— | 75 $1,02443™
lrfed Cnas (T QR0 @ 2 XA, - : - . RAGG 40
Irike] AE00 VOEE0 4 3 AT OH ! e —————————————————— | O 2 2 ] 51072 Bt
frvkel Neon X5E50 @ I ATGH: na
lntel Cote 7-230CK @ 340GH: $427 3
el “ose iT STO @ T 205H) gaac g
ENETT Ae0n WrisnEy ﬂ SR AEE, B Sha B
T O R amae s et A $1 53098
il eon KSET0 @ 2 D30GHI e —— ) 2} 8144209
ke ¥eon EMITE @ 3 40GH: #,1C8 HA
D T T 1 L T — L U ris
INTe] Cote (T IE00 ) 3 400H ] ————————— O 44 $259.59
File Aran ERIPED G 2 000H ! e ———————————————— 72 & HA
imbed Maon CIDAE @ DA0CII: m——y (TTY
Indel Xeon XPS60 @ 2 2T0H] s £, 511 L1
Irtel Care 1T ZESIGM @ 2 500H: S ————————— S, o 17 HA
o] Yo pn WRFFTE ST 7 00— 7, %) [| &1 2260 ot
Eibe Moo EI1200 g 3 507 H I e —————————————————————— O, § T4 Hia
AMD Opiray G175 SE e ————— 2 1531 Sk
Iriel Xeon XIE50 @ 2E7GH: 8003 $1003 58
ke Hann mIIEID D E0GHT r——— ] LS
B AEON VIDETE il 3 Z0GH] e ———————— S0 HA
AMIIDERIE0 D17 ——————————————————— T4 $92¢ 9%
Imdel Neon X557 @ I 60GH: HA
kel Mron EZ12:6 @ 220GH: T HA
tvel Zeon L66eD @ 2 270GH: e — | ' D S104L 51"

Irdel Xecn XOETA @ 307GH: [ 3 $1,479 95
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(Storage device)



Ve EIRTRRH T

* mhgdnudayansoniienudl viuihnlunisiiudeyanse
Adaielddnsunisuseuiana
1 & 1A
o ywualu 2 Uszanlve Ao
— MUIBANUTIMEN (Main memory)

— NUIBANUTIE1589 (second storage unit / storage media)



Y8ALRIUNFIALAY

Byte B 1

Kilobyte KB 2'% or approximately 1,024 bytes
Megabyte MB 220 ar 1,024 kilobytes [ahout 1 million)
Gigabyte GB 2> or 1,024 megabytes (about 1 billion)
Terabyte  TB 240 or 1,024 gigabytes (about 1 trillion)
Petabyte PR 2°0 or 1,024 terabytes [about 1 quadrillion)
Exabyte EB 2°° or 1,024 petabytes (about 1 quintillion)

Computer Stcrage Units

Principles of Information 22
Systems, Ninth Edition
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* luvngrouiimesindwinau Yeyavssluswnsuntidmiunis
ﬂﬁzmaama%g}ﬂLﬁuﬁﬁwﬂifaaﬂamﬁmé’ﬂ

* Tagmluiniseni veAU LULdY 2 USELAnvan

— RAM (Random Access Memory) vtigaudniveyavsaluilonyn
Jounszuali

1% Y 1

— ROM (Read Only Memory) niiganudnfnteyadzdansey wiiiaglill

Y

nszualniian
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—[ DRAM

——[ SRAM

—{  ROM

Mask ROM

EPROM

EEPROM




USLLANVDINUIYAINUAN

®* RAM uwualu 2 Uszinn fedldidu main memory wag cache memory

Comparison item DRAM SRAM
Capacity Large small
Processing speed Siow Fast
Cost Low High
Refresh function (re-supply of electricity) Available Mot available
Power consumption High Low

®* ROM wiadu 2 Ussinnmeleuriulilanazi@eurula T9Au BIOS wagidu flash memory

Type Characteristics
Mask ROM Data Is written at the manufacturing stage and cannot be rewritten
afterwards.
EPROM Data can be written afterwards. Data can be erased using ultraviolet
light.
EEPROM EPROM that can erase data electrically. Flash memory is a typical
type of EPROM that is used in digital cameras and |IC cards.




AN LI UNUIL AN

* main memory lgdnLiulusunsukaztayatiioln CPU ldussuians
el DRAM

* cache memory BgANNINIGRNANLEIERUADNTIWES Ly
[~ 1 o o 1 1 () . 1 (~3
Juniheaudfedsening CPU U main memory $glun1siiy
Toyainfelnneunmilunun1 S muIgANUTINENNNATI N3
Anfadllavianesyau dntna CPU wngaisen L1 didaluisen L2

Rouly SRAM

* VRAM 1t8anudnilglun1suaning asiutayatinsniuednImn
UYNEIUAU main memory LAgaLTINBYUUNIIA8 Ueuly DRAM



Cache Memory

CPU [main store)

Typically
4 MB

From Computer Desktop Encyclopedia
= 1993 The Computer Language Co. Inc.

Cache
memory

Cache
controller

L1 Cache
{built into chip)
<

L2 Cache
(SRAM
. memory bank)

Miss

Cache Memaory

Processors can access this type of
high-speed memory (aster than
main memory. Located an or near
the CPU chip, cache memory warks
with main memaory. & cache
controller determines how often the
data is used, transfers frequently
used data to cache memory, and
then deletes the data when it goes
oul of use

27
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Storage media

Floppy disk

Hard disk

CD-ROM

CD-R
CD-RW

DVD-ROM
DVD-RAM

DVD-R
DVD-RW

Streamer

MO

USEB memory

Memory card

(Semiconductor memory)




Magnetic disks

¢ @ v d' Y 1 [~4 (~4 Y 1 Y 1 P=Y|
* gunsaliiudayanldwimanidudeiu Yssnausmsunulanginiou
ANSULULAEN

* Hard disk \Jugunsalunsasgrudmiverusasdnnutoyatudagdu
weldnusanisnszunniaz liazanluniswnng

aunsal 9BUne AR

1. Hard Disk | fianvauziusulansindausiears | 10 GB July
- - 4 o & ¢
wwaNIIyUBY I UdugUnT
AutayaninsguvaInouiionmes
ansagtayaunuaziinauias

2. Floppy Disk | 1 uusiurenaugneiuaiswsiingn | 720 KB 1.44 MB
FeagnAsaumEAanaIain 1Aug

w 2. 6
UBE AL IR
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Sector hard disks) store data in sector

ish Track o .
Floppy disk anils
b ot ] iy 0
Y |
-~ ~|iEE i L

Magnetic disks (floppy disks and}

1=~ F." Moves in line with the ma head
e B < (Seek operation

Hard disk AN

Access arm

Magnetic disk ' Cylinder 2
Rotational axiz Cylinder 1

anulunisau/ vy
* Seek operation — L@BUWIBNUW/ATLULNES track N1ADINTT
® Rotational latency — uWnuYeRaALdaU sector U l¥ATINUIIBIW/ LU

® Data transfer 81U/\08UTayauu sector 1ue)



Fragmentation

fragmentation AATuULaTaLANTEIANTEALBYUUBITAREN

ANINNSLAN aU IeEeTaLaNBL Ul sector Misalilaanuge) fiu
vaneAse vilbmiaitunisiinfaeyatnas

wAlulalaanisvin defragmentation %38 optimization lagly s/w

£ \ When fragmented, the
I-f Fagmentad Statﬁ:l number of seek operations

increases and access
speed decreases.

(Jﬂpﬁmized state\] When optimized, the
~ /) number of seek

operations decreases
and access speed
increases.




N1FANUIAMUYUUBHUAEN

Storage capacity per sector x No. of sectors per track x
No. of tracks per surface x No. of storage surfaces

Example
If a floppy disk with the following specifications is formatted, how
many MB is the storage capacity?

No. of tracks per surface : 80

No. of sectors per track : 18

Sector length (bytes) : 512
Storage surface : Both sides

512 bytes x |8 sectors / per track x 80 tracks / per surface x 2 surfaces =
1,474,560 bytes = 1.4MB
Therefore, the storage capacity 1s 1.4MB.



NTSANUIUTIUIU sector NI

Data length + Storage capacity per sector-- Round to nearest integer

Yo "

Example

For a floppy disk that has 512 bytes per sector, how many total
sectors are needed to store 500 bytes, 1,400 bytes, and 1,600
bytes of data?

500 bytes + 512 bytes = 0.976 -+ (rounded to nearest integer) = 1 sector
1.400 bytes + 512 bytes = 2.734 - (rounded to nearest integer) = 3 sectors
1,600 bytes + 512 bytes = 3.125---(rounded to nearest whole integer) = 4 sectors
1 sector + 3 sectors + 4 sectors = 8 sectors
Therefore, § sectors are needed.



Optical disks

* 14 laser \ussunasilsutaya (1i508TAUIUUUMNUDIRYINYA

1 £ M v
g1uteyakile
gunsnl 85U AN
1.CD WWIRFUEAUENEN 12 cm f51A79n | 650 MB - 700 MB

feuld Back up Teya WweaunIawUs

i)
Voo =

41a CD lanail

1.1 CD-ROM Wdmisusudeyawintiu
ldanunsad@guniula

1.2 CD-R awnsadewiuld 1 ade
Wiy Wiedsuiuudusuazidsy
Hulddmiumsewdeyawiniu

1.3 CD-RW anusasuiuleunnna
1000 A%s




Optical disks

2. DVD

YUIALAURIANENANY 12 cm HAUY
1NN CD g msutudindoyad
fvunalug wu nwiadeulm anunse
wiswiia DVD ésat

2.1 DVD-ROMIdw$ugudioyawinii
llawnsad@euyivla

2.2 DVD-R annsadeuriule 1 ade
Wiy Wadeuiuudansiussidsy
Hulddmsuniseudeyaintiu

2.3 DVD-RW anansalisuviulaannnii
1000 ﬂ‘?ﬂ

2.4 DVD-RAM @zuviulauinnan 1

LAUASY

Single Layer = 4.7 GB




Optical disks

3, Blueray | Wumalulaglwifionavrunlduny | Sinsle Layer 25 GB
DVD watlaquudaiisangadiaiieu
AU DVD

® Storage media - disk qﬂmaﬁﬁu%aﬂa

* Storage device - drive gunsaifildlunisrunseiiviuiintayauu
disk



Flash memory

* Joyadensagudliinzualmides Weuteayariulakidiindiuiuase
agantunisnnn felainlu ROM Ussnnmily

* External hard disk / Solid state disk (SSD) ATy flash memory
Usziavmilafifiannugas

aunsnl 95U AR
1. USB Memory JYanansaurnannu 10 MB ~ 10 GB
(Universal Serial Bus) pauNwaslaedsulutes

USB 989.A509ADUNILAES

2. SD Memory Card Joulylunassfiinea, 10 MB ~ 10 GB
SD = (Secure Digital) Insewilono




Storage hierarchy

SIZE

http://www.ts.avnet.com/uk/products_and_solutions/storage/hierarchy.html
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(Input/Output device)



M8 SUTYS

auUnsel 85Uy
1. Key board gunsalumsgulunistvautayamisnyslaenisnayy
2. Mouse 9ld0u pointer MtNaaABUN MBS lABN1SIAREU Mouse

laela mouse aviignasiney (Jagtulduasmugnuea)

&£ o o o ) = (= i
3. Tablet pen qﬂﬂ-ﬁmmwﬁﬁmmmﬂu Mouse unildnwusiduuenans

U107 wuENUIIUns N

4. Touch panel anusanadudsnule leensdudanuminvelnlaenss

5. Image scanner | lddmsuwdasgunmuiedsiiunlmdulna

= i o Y i
6. Barcode reader | iasasguunilan [uandudnaisluniseudoys




NUIYLERINE

* gunsaluansvaTmunllu 2 Ussianman

— Display gUnsallaninauainauiiLmos

— Printer gUnsaiflgNusidsnnouiinesUssianasnulunszay

* ¥Unvudy Display

& =
U 95U"Y

1. CRT Display e mildnaenssdcathode Fadunasnl
CRT (Cathode Ray Tube) | guaniafidludidnnseunazinisaronganisa-
wuvisgnelu wu nsied tatduvaisenindsuian
Ao fwaluguasiulnas

2. LCD Display mwiuannlesliuaiignidesasnannviaen
(Liquid Crystal Display) IAundsrasnnuasisludnsadavan 2ol

ot L=t ; =|II ar
anuzuuulufuilen Uszveea i




gUNIAILARINA

® JUAVDY Printer

gunsal 2BV
1. Laser Printer AR AU NSV UL USEWIIauas Laser wa
(GELR LT nszualihais leelvnaninimsfanunsyauuayly
LaLEas) AUTOUTA KN MEInlIanoanNIINNTEATY F s

Ieasdinaunn, 530159, Bou wngdmiudnina

e )| I=J =i L3 i Bt ] =F a | ] =i
2. Inkjet Printer s asiuildn swuniindng ausumusengg s
(GRENT-RRRIGT gnuasfiuidlnansny ngdmsuldauautunll
wiiln)
. = = P R = Loat = e B =F
3. Dot Matrix iAspsiunvlivdannisiiuilagldiitunsenuiuimin
(1FDIRUNIUY Wan1saiegaasuunsen e IWharfiuiuiu mane

AsENU) dusuiuenatsninisvidnun wu luiasa




Input/Output interfaces

gUn30i59U919 (peripheral device) laiinazilugunsaifunse
wanana dudedinseunainiunsuiamesiion1ssuditaya

¥AvoIN15.¥8Une (interface) NldRauvungauiugUnsal

a I 4
NITLRNABLULUY 3 JULUY
— serial interface WaudakUUBYNTY delayaladiay 1 Us
— parallel interface WouRdWUUTLIU detayasiuiunTiazraigls

— wireless interface WausdakuulTane datayawuuliane



Serial interface

o mmzé’m%’Uﬂ’ﬁﬁﬁ’J’agaﬁwﬂﬂa Lﬂ/\lﬁ’]%ﬁﬂ%}@ﬂﬂaﬂ%ﬁ 1 Un39.0an1S
1 v a YV} 1 <
awayjamwmﬂlmu@a LU 2 USelnn

I 2oune
1. USB Jugunsalumsgiulunisi@eusegunsal
(Universal Serial Bus) AugiuABLRIMES ausanea — eanla

laelaifeslnadndlvivasgunsnl (dogunsal
logean 127 ¢7)

2. IEEE 1394 (FireWire) AaigUnsnilavansvila aunsanenm
11 - aante e ludasUnaindlvivasgunsal

(viogunsallaggn 63 i)




Serial interface

D-sub 25-pin D-sub S9-pin

USB =3 IEEE1394 @&

USB connection example

huh HEBIH-.lh
Printar CDO-ROM Seanner Digital
drive dm'e camera

(__Llp to 127 devices including USB hubs can be Eﬂnﬂﬂﬂiﬂ'ﬂ)

* Prinless and other paripherals can eleo be directly connected 1o the
USH port of the compuier unid



Parallel interface

(%4 o

* dwayansoununiazraiye) Un lagdsuayansouiuluuIuIu v

U/

Infllanadstayaiianaintaniie lwaneiunsdsdygnsseslng

v v

LUy 2 Useinn

2l GRIGHGI

IEEE 1284 dulueilanunisrareuimasiu Printer

SCS drulnltronauiawesiu Harddisk, CD, Scanner




Parallel interface
EEE1284 G (N

D-sub 25-pin Amphena! 36-pin
scsl e e==mm>
Amphenal 50-pin D-sth 25-pin

ol S| | ——

Amphenol half piich 50-pin =~ Gomb-shapad Amphenal ha-pitch 50-pin

K SCSI connection example |

Computer unit Hl“i disk

Hl'dllhll

CD-HDIII drive

Other SC31 equipment
. Terminsior —m I
| MO drive
i iFl

o Scanner

|



Wireless interface

U aa I U

* detoyalaglinduingriadeddussnduidedynin

v

* | PUNTANMSUNISSUFIWBUASEEL NG LU A8 luUIU

LUy 2 Useinn

YA

AAUUR

IrDA

TS @dunssadusuilunisds fdszuenisdslaiifiu
2 e Wanunsanzadsnawnala

Bluetoath

PR {AIUA 2.4 GHz fiszzadaUsyanm 10 M. &g
ﬁ ARYINANINSIADUNS LS A




Device driver

Dulusunsunvinlvanuisaldgunsalseudnele
wiazgUnIalavaesdl driver Wialy os anunsafeseiugunsalla

natRzABAden driver Naduayuyiinued os ligneas

Plug and play 1 un15viauwes windows Avilwausa loanu
gunsalseudelaviufiilelinsiwensiaiuaauiimes tnell

JnJudo9as driver
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USLLANUDIADUNIANDS

Super Computer Tfumanemansitu n1sneINInieInIA, IAnIs

515NN, ATUBINA
i =4 = « i - v v

Mainframe IATBIABNANIMBS TR InpyUseAnEamas Tduau

n1saeesasaln, tAsesdy, suIA1S, N1SUSNITAIY
Ly

paula
- = = £ |

Personal Computer ’i'm.ﬂ'uLﬂ‘iaqﬂaummaﬁmuqﬂﬁﬂ

. 3 = . .

Mobile Computer \AS89ABNNUADTVUIALANIIEABNITNANT 12U PDA,

Mobile Phone
_ 3 = 3 3
Microcontroller Wursaspauiamestuadnfitiagluiniosldl

AU DY




Assisnment2

o FuuAITnAnwAUWilsioInsTe
iAsosnauinasfioldrud
yAAa iseyAnunaanisitaulag
azLRuA LU

— Ussnn/Sneasauild

— TUsunsufidioenasldann

— agldueiosdile

— gunsniseutneiidesnisldanu

o T9F1UUsEUNUSIANATRIIANY

*  AUNILATDIABUNIADS L UUNEEL

ANUAINUADINT

— 2UIIALBIAYRLATOINAULNLA

UNSUUL/LEAINA

3B O

iy

NUIYAIUTINEN
NUIYAMUTIETD
punsalldlunsdeans/nione
$1A7

USLLANUDIADUNINDS

— WANaTAeNABUNIMETATEAH



Assignment3

¢ HEUAIDUINYIN
— BIOS
— FSB (Front Side Bus)
— RAID
— RFID

* naulngldunain1eding1atoy 2 wias lngsEyLnadn1ede ()
YgIAnaulugULuUN15071989gNADY

* SyULSHIATFAULYN WINANADN UIANNLAFIDNIDILALATI



