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Chapter 2 Objectives
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Information Processing Cycle

Sutdeya (INput)
nszuaums (Process) oATA
waasna (OUtput)

5 9 >
¥ % B3 9 »
wudeya (Storage) % % & & &
A vy o

V YV V V V

MInnfeaaa1I
(Communication)

PROCESSES

* Computes each course’s grade points by multiplying
the credits earned by the grade value (i.e.,

4.0*3.0=12.00)

* Organizes data

* Sums all credits attempted, credits earned, and
grade points (10.00, 10.00, and 36.00)

* Divides total grade points by credits earned to
compute term GPA (3.60)

Course |, Credies c, RADE I,
HisT 3;. Allempeeg it G ATION, o,
CTPR 95— 40 C’:-le Valne o de Term 2009
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~—————PC video camera (input)

> (‘a’n%ﬂ!n% (HardwarE) CO/DVD drive

(storage)

> Input ey sk e (oo
storage
> OUtpUt hard disk drive
> Processing e
> M e m O ry speaker
:g:;l:;; (output)

> seWdas Software) oo

» System Software
> Application Software

> yna1ns (Peopleware)
>

; -

mouse
(input)

system unit
(processor, memory,
and storage)

keyboard (input)

printer
(output)

microphone
(input)

card reader
(storage)

digital camera
(input)
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panlszneunonnIneS (313a1133)

T
Q wiesuteya (INput Unit)
Q whanaaswa (Output Unit)
Q  weilszanawa (Processing Unit)
Q  wieanud (Memory Unit)




resuveya (Input Unit)

= |
Input fsezls?
> dheeyansemdsauinlifluminannudmanveunsesneninames
> ainsasudeya (INPUt Device) Ae ssnilszneumamuaiiamasily
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vgsuveya (Input Unit) (ae)
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v o
Poyansuiansilszinm fe
> veya (Data)

U

= Jowafidelil@humsilszanana, DATA INSTRUCTIONS
awav, 3w, 1des vaz Iale
> i (Instruction) —— A
= Programs !

= Commands
= User responses

PROGRAMS




uiluninn (Keyboard)

How is the keyboard divided? (émdqumuw\mﬂugﬂﬁlﬁzﬂ%@)ﬁéuﬂ%ﬂ)

» Typing area
> Numeric keypad

> Function _,,,,_
keyS, IntElrmit ?
special fu conlags
!<eys th at ‘. . m {a - keyboar
ISSUe rd

UM
LOCK
key

WINDOWS key

arrow keys

warist rect APPLICATION kay



utluna (Keyboard) (ae)

madendgmiumds commands)

» Many programs allow you to use key combination,
menu, or button to obtain same result

MICROSOFT WORD KEY COMBINATION EQUIVALENTS

Ctrl+C

Open Ctrl+F12 File | Open

Paste Ctrl+V Edit | Paste




PYRT: (Mouse)

nna (Mouse) feezls?
> ainsalEmumisiifivnadnneniudhile
= Pointing Device mugumséne
vositat (Pointer) Sendr Mouse Mouse buttons

wheel
Pointer button
> Mechanical mouse
°lﬂmgmmwmnnmnau °] °1N<‘|]°"nﬂ‘l”iﬂ3‘lf
AMuriva (CUrsor) maaumﬂ"lﬂmmma ball
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(Mouse Pad)

mouse pad




nna (Mouse) (so)

sadlddanng (Optical Mouse) feezls?
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> lidgnnasiigruna

> laaadng/mausasdursusa Tums
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> weuselasl¥meaiia viseuuv'ls
ae (Wireless)

[ optical sensor




sna (Mouse) (ne)

What are common mouse operations?

. : . : Double-
Point Click Right-click click
: : : Rotate
Triple-click Drag Right-drag wheel
Free-spin : Press thumb
wheel Press wheel Tilt wheel button




unsnuea (I rackball)
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Touchpad and pointing stick

U

winduia (Touchpad) waz Sudas
(Pointing Stick) feesls?

> Touchpad ﬂeaﬂﬂﬁm‘vmammmﬂua
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uazmstnaen i
> Pointing Stick aeginsaimdmmiand
sienmwensavnlaefuaes azegsziing
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vagann (Joystick) uazwisnas (Wheel)

What are a Joystick and a \Wheel?
> Joystick dnuazaies §
Hassoaun AuANMIT ey

A a T | d
walan dHanldaunua
a d
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thamuas (Light Pen)

thanwas (LIght Pen) feeyls?
> ifluginsapuynlfiesmietfoudeyalaams
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sedueia (L ouch Screen)

soura (Touch Screen) asesls? Microsoft Surface

W

> iusemnwiianian] iRl sy dodaiauuy
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> anlyaunug Kiosks mu quaama
¢ y Y 1A Ao
gugnsm, m3lvvayanisnauiien Nin

= touch screen on
desktop computer

touch screen on
smart phone

touch-sensitive |
pad
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thamddnnseding (Stylus)

thamddanseding (STyIUS) Aeeyls?

> dhetnsaiilidendeya Tel¥thnmaaumus
nszmudiEnnseting (Digitizer) uwimdhi
uﬂmi’fayaﬁémﬁhuﬂﬁaﬂu&’ﬁymuma%ma Ha
meneadaanalliineuiianes

> weuniewthnnmenan udl¥naiierdey
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Voice Input

How does voice recognition work?

Step 1. Auser dictates text into a microphone. » Step 2. An analog-to-digital converter (ADC) translates

You're
right!

Step 4. To narrow a list down, software presents user with
a list of choices or uses a natural language component to
predict most likely match. User may correct any selection
made by software.

Natural Language Engine

. YOUur write
.. You're right

.. YOur rieht

sound waves into digital measurements computer can
process. Measurements include pitch, volume, silences, and
phonemes. Phonemes are sound units such as aw and guh. ‘

. ADC  10010111010110101100001101

-

Step 3. Software compares ’
spoken measurements with those

in its database to find a match or

list of possible matches.

Matches

your, you’re

right, write
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wiluiaviiadion (Virtual keyboard)?
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p. 5.17 Fig. 5-24
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What Is a Digital Camera?

> aansesn laemntaziuinmni

doamsla uatunnlugiluoy

Tvladeyaunumstiuinasuudlan
> mlasdeyavesasnugiuuylvia
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naadale (Video)

What are a PC video camera and a Web cam?

3 AS aa ! Aa d
>  PC video d@lumsl¥ndesdalenineasiannnasr lviriunsesvigdumasitia ay

Video Telephone Calls on Internet PCvideo Gamera |

= Also called PC camera

> Web Cam—nislindesialeseamlanin
nilanseasladaniia szderfienpuien vie
wyulilsow q A14 udnhawitld adlud Server
fiudt iiverthgszou Internet wlsgmwdiil

Jagunnnga




naedale (Video) (a0)

mstszyuadnan (\Videoconferencing) aeesls?

) < ! & ) a J
> lumsidszgumdlnadana 2 audulilnegmeamuiinu inuasevnedimmeitin  lag
Y Y Aay aa v v ¢ 1 = A Y 1 ' & R W Y
TynasdnlendnanazInsnanaaneamwiaz@es sl inaazehaviuaanumazni

= gso Share auana o lu

1 Y = Y}
a9 1A U LB U T
SAUAUAUOANNAATUHTY
A 1 9 1
o019 9 1@ 1
Whiteboard, 1va
Power point w3edu ¢

p. 5.23 Fig. 5-31
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aUNUIUHOI uazqﬂnﬁmammmgm

What 1s a Scanner?
> qﬂnsm‘"’lmmém"i’faﬂamuazﬂsﬁiﬂ

= I¥dwmsu Image Processing,
nlasuenaisnszaiy Tl

- Flatbed
(auninues

v =)
uNUSaY)

Pen or
Handheld

d
(auninuas

Aadg A 4
ANNIDUNE ﬁaﬁa)

Sheet-fed
(aunues

AINIZAH)

Drum
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(auninues
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What is an Optical Reader?

A Yy
> 9ﬂﬂ§ﬂ!ﬂ1‘lﬁ!!‘i"iﬁx‘]ﬂ1!ﬂﬂ!!ﬁ'x‘]!‘l/‘l@f’]'l‘l! AIDNUIY , INIDNNNEY, FTid uaguﬂaa!ﬂuﬁi’faya

HUUAINOA

= Optical character recognition ABCDEFGHIJKLM
(OCR) (ms3sdadnus) miudauendisi NOPARSTUVWXYZ
anaunuannnduatiulfiudenans Le34567890-=05"../

donulugluuuiii 1414

= Optical mark recognition
(OMR) mumimwmﬂw%ﬂuﬁmm L5

g-=:» Output Tray

]
EET |

s12enauan 9

Answer Key on Top,




Jd 1 Y v
aunuves nazalnsaleumenas (ne)

m3esennilaa (Bar Code Scanner) fees?

Y o d LY Y
> 1‘“@1!!@7\1!@!%@3@1“51’1?{!!%@

p. 5.27 Fig. 5-36




What is a Magnetic-Ink Character Recognition
(MICR) reader? gn3esswmazisisnuszvisinusiman )

T

> iuspumsiiddnbsuuunie 1935madnzlnevesiaonys lnasamsiailszy
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What is an RFID reader? (malulati RFID

» RFID gemnandin Radio
Frequency Identification

> dluszsuuiiienaudnguuilunaumve
A A Y ' d
ialylumsaeansveyaszringinaa
aesviianizand uiin (Tag) vazdaeu
Yoya (Reader wse
Interrogator)

> flumsgemsuun¥ae (Wireless)
Taemsihdenafidosmsds snihinisaeq
ian (Modulation) fuadingudy
deveniumamee1manieglufa3y

Y
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ginsaisudoyaou q (Ao)
I

What is a Magnetic Stripe Card Reader? n3esswiiasmiwn)

> mnnlumssuveyaainuen
] [~ d' v K 1 v v
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mosfitia (Terminal)

What is a Point of Sale (POS) Terminal? (szuuusms a9awne )

e U/ a Gl
> JunnmIve, Yszananatnsinsantise ——— M
with graphical L
vnsaiia wazilsulyenemsaum e coy
> ihuyeeunsaineniaunesililumsinudin b code cad reater

scanner reads
UPC labels

scans credit,
debit, or store
saver card

§1ﬂﬂ1i!3uﬁﬂ wauwmmzﬁinmﬂﬂaﬁ
F% U U = ﬁ' Y 4
HHUIUUUANNT uazmﬂiuiammmam bar “
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¥

o
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Mo fa (Terminals) (so)

What is an Automatic Teller Machine (ATM)?

> RIS M S MIMUMSIHUVUOATHIA
uJummJnsm1unﬁmwmamaﬂawamaua
“hm‘uw‘nm'swmimaﬂmauuanamu‘n
Nsildmsemsiisnms mses ATM aaulvial
= E% VY % = d' v Y
ZNURTNVDUVUTUAE 1) HaZAZNINTBIDIUVDYA

A " "y
NAVNUNLYIANDEY I8

ATM card
-

ATM card reader




lulamesn (Biometric Input)

What Is Biometric?
MINgaszYMaselaaMsnsInaeUnmanyay

>

!‘il‘l/‘l'l%‘Vl]x‘]%’)ﬂ'l‘l/‘lellﬂx‘illdﬁg‘]alﬂﬂﬂ

aunumediaile (Fingerprint Scanner)
sudu Rz e vesaneiinge

Hand Geometry System wi3essa
sz vINAvoILINAZYANE




lulamn3n (Biometric Input) (s0)

What are examples of biometric technology?

» \oice Verification System nSsmiauaeaslasdounu
wadnewnarilu pattern IslumsnSeuien

» Signature Verification System szuunsaeaeums

A A
NG RIEGE 1G]

» Iris Recognition System aunusium

' v = o

Tago1uaaaalunien

= Jeyatimmunaiadimanuuu Smart Card,
Faazinuteyadiuduululns InswasesnAnns

Y
nelutinsiu
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wiasudeya (INput Unit)
winanaawa (Output Unit)
wiaeilszaaawa (Processing Unit)
wihafudeya (Storage Unit)
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niasaawa (Output Unit)

waaswa (OUtpuUt) Aeezls?

> veyanilszanawa3anal Fenn msana (Information)

> ainsamaawa (Output Device) swihmihwadnsvseasaumaninms

d { v o
Uszaranania q uaasesninmaginsamaaswa smoaiDayUMsMNUU Y




ginsamaawwa (Display Device)

= =~
samw (Monitor)aeesls?
> ginsalnansmadmviumsne iy
aunsauaasmnsangla

= msaumauueUnseiEaImWLIR5e
Fend dwniansm (Soft Copy)
> eandsznevldun vivhees (Screen) uaz
v00n (Monitor)
> Monitors Wheemniinanwaldi
Youafiilv Input uaz Output
anvazadenelnINAl Aaeving

= 4 d' '
nare !!aﬂ?‘iiﬂﬂ!ﬂ1Wﬂl@ﬁﬂaﬂ!!ﬁﬂ\1!!ﬂﬂﬂ1ﬁ
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ginsamaasmwn (Display Devices) (so)

samnuuuy CRT aeezls?

> lusemnnasassaualna (Cathode-
Ray Tube) nuaaimwlagmstadmas
= ?J’ =) = % QU
3 @ (e, 1Rdu, ) linsznumundsee

v} v v d
anyazAMD0 I NINAL

> #aniheeaznasudiuga (dot) vesms
Woanesa ialHinamsiseauas

\l % =~ =
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aHIUNU Lasatues
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ginsamaasmwn (Display Devices) (so)

How does video travel from the processor to a CRT monitor?

» Video card (also called a graphics card) wlasdyana Digital i
dyana Analog esnilu Output figlfdnlala

Step 5. Electron guns

Step 1. The fire the three color signals
processor sends Step 3. The to the front of the CRT.
digital video data analog signal is — :?1
to the video card. sent through a
cable to the CRT Step 4. The
monitor. CRT monitor
separates the
analog signal

into red, green,
and blue signals.

Step 6. Animage is
displayed on the screen when
' the electrons hit phosphor
Step 2. The video card’s dots on the back of the screen.
digital-to-analog converter
(DAC) converts the digital
video data to an analog signal.




ginsamaasmwn (Display Devices) (so)

Display Resolution snwausamnuazidanvesasnin

mmnmmmﬂmw (dots/pixels : pICtu re element) fiansauaasnveaninly
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1024
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=

nIMgamn 2048

X 1536
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‘ﬂﬂ?‘iNﬂ’ﬂNﬂﬁJ“ﬂﬂﬁﬂﬂﬂgﬂ

2111 800

gl

11 600

0Ny

480,000 pixels
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ginsamaasmwn (Display Devices) (so)

malulaginonuu (Flat Panel) aeezls?

> malulagueiimes LCD geunain
Liquid Crystal Display duil
DDUAAINAY (Dlgltal ) Tagmwdi
1Js1ﬂg_]sumﬂﬂmmmamﬂﬂaaﬂaanmmn
waoa llmundsvessemn (Back
Light) musunsewas (Polarized
filter) n&391U A3adamaafiaesd
deiu 3 iraane naeduag uasd@ve uaz
waradindiu nanedlufina (Pixel) fiada
anlaifaiy

> lanundesnnaemnuuy CRT
> ¥ WA ULIY HaZYSITOUAT BB NN
dveanosumnuuy CRT




ginsamaasmwn (Display Devices) (so)

d'! Y Y d Y 7
IBONADIINTNHD VLD ﬂﬂﬂ1§ﬂﬂ'€)i’)ﬂ1\1‘15 !

> @ewsemwdniuwesa Digital Video Interface (DVI1) fuases

a J < o aa
aounuaes (DVI dhweindaanammuuuasnea)

Yagiivaini
standard monitor

1 HDMI port
port wse

LRI v Swideo port / _-"‘@ Sl ando
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ginsamaasmwn (Display Devices) (so)

msuaaswanuy Gas Plasma Display aeesls?

> ameae LCD ual¥lniunea319azesaunaliitlassssaoansietan thonaaadunn
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ginsamaasmwn (Display Devices) (so)

What are HDTV ? @3msasdanadnsiailszianmmanunuiags )

» HDTYV domnan High Definition Television

> ihumaTulad luinh 1 mdyana Insimilinnuaudaga

U
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S0 aRNT (Printer)

Portrait

DERRTEOT (P rinter) feezls?
> smmwuw sﬂuaﬂnsmﬁlﬁummamwa
mnmm Tﬂﬂmwuwmmuunsumy 54
aunsori13dnu nsesiuvisivats
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> wadwinldne dwmnens (Hard
Copy) w3s Printout

U A d g’/
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Rodney's Gadgets Break-Even
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(landscape)
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nsesiant (Printer) (o)

m3esiant (Printer) uduih 2 dszanlnaly

(1) Impact printer m3esfisiuyunsyny
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(dot-matrix printer) msssimvinuusevssia (liNe printer)

(2) Non-impact printer n3esiainuybinszny
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(Laser printer) w3esfisinunl¥anaden (Thermal printer)
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A a [ o ya o o
- ATDINNNANNISNY ﬂqiﬁlﬂﬂﬁﬁﬂﬂﬂlig

Taena InMIFUAUVDIRIUINFURAAUNTZATH




nsesinit (Printer) (so)

n3efiIiLYI YT THA (Llﬂe Printer) ﬂeau"lsr)
> nlmmaawuwgmmﬂnﬁmunummm ' -
g AevviaminSeaz 1 uod
> wheanusine uaaewnn (LINES

Per Minute: lpm )




nsesiait (Printer) (so)

msesiavinl¥aaaden (Thermal Printe r) aeels?

A A ¢ a Ay v B,
> !ﬂ’ii’)Q‘Wﬁ»lW‘Uuﬂﬂﬂﬂﬁﬂl‘ﬁﬂigﬂ'l'ﬂﬂ?'luiﬁu
A o A o a9 v v
!1’1Nﬂuﬂﬂ!ﬂ’iﬂﬁiﬂﬁ\‘liﬂiﬁ157ﬂ“ﬂﬂﬁgﬂ'l‘lslﬂ?]’lﬂ»lii’)u

4' v v < ) U U A b4
mmuaﬁyﬁymum%mu"lﬂmmmmmmuuu

4' 4' a d A ,é’ Q'J a d <
NITAY IHBINTDINUNFHAUINTINNNODNNINDL
e ageNT A A aHN
- - - Y Q d
» Dye-sublimation printer m3ssfiasih
Y I A(d I Y =\ Y Y I =N
“!wwuwauaﬂumummunumzmwmnJuaq

CITIzf
e

?)’ a = Aa d U
l‘lh! ANy HINH, 11iAD, LHATINT NTTNNNISDIFE

a\ d
anusauluMINUNLAaZTaIUHNIZMBUA IO
v v A qQuva v a v v v
argledainalAatiuAau e UUINUNIZAY
Aaf d w
WNauaenan



nsesinit (Printer) (so)

wsesiavinuununiin (1Nk-Jet) asezls?
> fhansesianidszanhinszny udifhumsaanen
TnninvINAEnaunIzA
= hliinealsnvszuazniin Tagdsireinnisyu
NUNTZAY
> annsanNium — A1 1308 asUuNITTAIHaY
Uszianla




nsesiait (Printer) (so)

! a d d -
wiesnuirares (Laser Printer) feezls?
> ihaaSesniutliannszny Aanusuas

AWUNNGA
a ¢ Y a =
> annsanaivenniuaznniln luanuazpeags
azagluras 600 81 2,400 dpi
a S Y ' 4' a d ' S 2
> UnAaziaunugInINATaINNNIUUWUKD uAd
ANMSININND Y L —
1A Ye 1 A A d a o= T
> imunauaiunldiEndunsesiainuuaniin
o v Ay =< a v
s izMNUAdIAIe NI Fanulaalduas
reia3alszeluih nazwaniinluadumiin
(Toner) a5 amnuazonvse
> SEmsnesviis Laser wanudeyaiaziinslidan
Photosensitive Drums nuansvimnszay
uazilenszmurdn Ui drum iy fogs
Auvideyasenin



nsesiant (Printer) (o)

waemnes (Plotter) feezls?

I 4' a dca' Y A d Y cic: = Y a d A Y
> hwasesniminlsnaiswaaauninnuazeaagdaglyihamlumsiian §mslyanu

'QJ Y] H Y a a d

NFUFOU AI08NUTH MIVSUUNUT 199115 URNIIIDIDENNTONNT 150N 1500 NUVUNS

adagnssy

> fvnaluann ianuautags IFamsulumsitaummnnilnvinalvel aanseniaila

40 — 48 i




alwanazyayile (Speaker naz Headset)

gilnsamansmadaedas (Audio Output) Aeesls?

d A d = = 2 A A A
> 23andsznounaNN NI NN IDAAATLUNAL (TEINA HIITLIDU
o ¢ A o
> alwanazgaysneginsamlenalil

subwoofer

\]%

LI

oA '



nsedlnsas (FAX)

in3ealnsas (Facsimile: fax) aees's?

> an:nJnimﬂmmwanmmmuﬂm‘lmﬂumauaﬂc‘nma HazSu- awauauummmamﬂ

ﬂf’)NW?lﬂ@ﬁ!!ﬂ%ﬁ1ﬂiﬂﬁﬂWﬂ




ailnsaiuanswady q (Other Output)

ulnasTann (Fax Modem) aeezls?
> TuduneeuldasuazSuenasdiannsetindvidowasoaulng Insas)

internal fax card
in system unit

external fax

fax machine




ailnsaiuanswady q (Other Output)

ailnsateunilszaen (Multifunction Peripheral) feegls?

id te S A o

> hweiasamvimrnndunaaseanium
d | \

FUNUIUDS 1NN T HAZIATOI

A 4 o
Tnsa1s hupseuaeIny




ailnsainanswady 9 (Other Output)

d = A
Tilsiwames (Projector) aeezls?
> ginsamaainnainveneniimes
uazae lUdanineevinalnay
> NilswamediluginsainfigHealy
Q' é’ d‘ LI} S
inAseaq Tunazilhidums
Presentation w3enamneuns
meluinu




ailnsainanswady 9 (Other Output)

msneuauesnau (Force Feedback) feoyls?
> aziimeanudnumithlfaesain vSewaunds lugiluuusenevanesmsnszin
VDI

.
w MICROSORS

() SIvE ,o&i{i’f’f*




d A d d d
panlszneunonnIneS (313a1133)

Q wiedudeya (INput Unit)

Q wihenaaswa (Output Unit)

Q wielszanawa (Processing Unit)
Q wieanud (Memory Unit)




J a Jd J J |
aenszneuneniiunes (a13amns) (rueilszanana)

wiaszuy (System Unit)?
> navanlyusIgaIu ——

(storage)

@

~—————PC video camera (input)

monitor
floppy disk drive (output)

(storage)

a Aa d
ﬂi%ﬂi’)ﬂ!!ﬂﬁ?ﬂ%i@!ﬁﬂﬂﬁﬂuﬂﬁ

screen
hard disk drive

(storage) pointer

U d' Y
‘Vi@ﬂ?ﬂ%ﬂ’)ﬂﬂﬂﬂﬁﬂi%iﬂ’dwa

speaker
(output)

Y
6“ i’) 3;! ﬁ speaker
modem (output)

(communications)

mouse
(input)

keyboard (input)

system unit
(processor, memory,
. and storage)

scanner (input)

.

printer
(output)

microphone
(input)

e

card reader
(storage)

digital camera
(input)




une199snan (Motherboard)

What is the unsrsasvian (Motherboard)?

[~ A ® a c
> 11w9aIatannsannd
WANVDIVWIYITEUUN
A 1 ¢ &
ITDNRUIYTITALIID )
U U (W)
1IAYN
U -
> Usznauaig expansion

slots, processor chips,

lLaz memory slots —

> 279138N721 UasAILULl
(System Board)




una99svian (motherboard) (re)

aespsnilszneunanvesunarsasvan (Motherboard)

Central Processing Umit (CRPU)

Processor

| s r | o Q 9 mo i' ~ _ G o
VIS 0010 03/ Citiiaieni iRzl i el F e s T
.'_J_':y: AQKIG .wj '_'.J'.' aiy.: 2600 '!i ‘u‘lyﬂﬂ‘:)':',"‘.": Y .J.: 260RY)

WL alfal Tl e s U el e G ))




vigilszulawanans (Central Processing Unit : CPU)

winailszaananans (CPU) fsezls?

o %4 d' o o Q'J 4 a d o
> ‘VITﬁ‘MTY]!!‘]Jﬁ!!ﬁ%iﬂf’nﬁ\‘]ﬂﬂﬂ')ﬂﬂﬁlﬁﬂ@ﬂﬂ?!ﬂ@ﬁTI'N]‘I«!

Usznounie '
o A Y Y o
" Control unit AuuMIFIMstazlszauanu oy

9 v 9
NIDUNU (%muﬂnmﬂmmmmaga)

o Y a J 19 o W '
¢ 1’]']Glﬁjgllllﬂallw31@]@51’]51U’31ﬁ63ﬂ333~|’3aWaﬂ1ﬁ'qaﬁ|1thi
* aauqumsiaaeufvesdyana lihsgriemiteanusiny
ﬁﬂ38ﬁ1u3mlla$ﬁiﬁﬂg

* munudyaIuTEHINTiguazgUnIsisutuaz dioen
= Arithmetic Logic unit (ALU) sgyimiifidiuimmnig

a 4 =
Anlarans uazlseuney

> enaend Instsanaes (Processor)




lsisanwes (Processor)

What is the Central Processing Unit (CPU)? (ﬁﬁmﬂﬁzmawaﬂma)

. ' p o ' . B
(AD FIUNHIVDUATBINDUNAAD I NHHINNAIVANMTRINUUDITINOUY )

Control Arithmetic
Unit Logic Unit (ALU)

o Y
CPU azaiunag )39y
(~4 v d' | Vv
VNALAN VOYANYNAIYIN

azgninu1 3 vivheanud lustrustive

(Memory) #aIneeaaine |1 Information

o < Ay

wiedszanamai CPU il [T - SN
O e T EIL YR Devices o g MEMONY EEmme i Devices

Y = ! 9
PIAININHUHIEGNINND LaS Instructions

Data

azandseanliEumasay
-t Information

d' Y o Q'J
ﬂ'l?J‘Yﬂﬂ‘illﬂ]ﬁ\ﬂ»ﬂ

Storage
[Devices
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d A d d d
panlszneunonnIneS (313a1133)

T
Q  wiesudeya (INput Unit)
Q whanaaswa (Output Unit)
Q  weilszanawa (Processing Unit)
Q  wieanud (Memory Unit)




riheanud (Memory Unit)

What is Memory Unit?

> Wussdusznaudidnnsedndd
anunsaiuds doya uaznadwsld

> Usznauni8TULNeInILAe%5e
WaeR? MToUADUULNIINITHEN

> usazludiiudayasziivaneiay
usislaigniy agefurnead
delurasnaudsn




reanud (Memory Unit) (o)

wieanud (Memory Unit)
> wihafudeyanan (Primary Storage Unit) wsewiiaanaiua
wan (Primary Memory Unit)
> wihafudeyadises (Secondary Storage Unit) wse
wihaanusidses (Secondary Memory Unit)




rganudvan (Primary Memory Unit)

Random Access Memory (RAM) feezls?

3 A T o d' Y v KX Y
o 1urlvivisnnudingnavuaziunnvaya 910
alszadawa (Processor) nlyluvaiims
szadama
o iWunminaanudilszanauaeu (Volatile)
Y ' 1 Au A 4 A
ToyalunsnazaseganMndutalyaunses
A d 3-11

AN AADIBLINIHY

S 4 a ¢ A v o <
* TaalnfuaigneununasNHHIBANNTININD

o YV Adq{
mmmmam"lmmmu




rigANNIIman (primary memory unit)(ne)

Uszanves RAM foeezls?

. =X & o 9 a 1 ) A 1 dy 1
Static RAM (SRAM) Funusndeyaiia I lumiteanudmeuniinszue luihwmdedoses
1 = & o a =~ A ! <
SRAM lidosmamssise nadalinnuia lumsidndedoyafigenin uazsinngaaie

1 o Aa A o v ! a SR A d
Dynamic RAM (DRAM) ¥128ausstialnad1vsuasesnounimes nasadluinuves

1 A : a J ] A 1
inseaeueelszq Iiihimsesnonnuaes Iuaudoyalusdves o uazl Aawnsadinelaae o
] 1 9 Y] ail
Tasuuatugulumsleau A
< o 3 o
(2.1) SDRAM %30 Synchronous DRAM %30 10@ati53 FI91UAMANNE Id a9

)

a A o v 4 <3 = = 1 3 Aacd
u'lWﬂTWH’ﬁJ'lgﬁiJﬁ']ﬁ'i‘UI‘]Jil"]fﬁLG]f’ﬂﬁ ﬂ’J’Ill!ﬁ’Jﬂl’ﬁ]\‘il’ﬁ]ﬁﬂllﬂ\lj\lﬁuﬁﬁllﬂu WNSLITRY (MHz)

d Y
(2.2) DDR SDRAM %30 Double Data Rate SDRAM #30 An0 1505} ANgHHIA7
o { S Y 19 O 1
AWNINNNUNANVITIZIDT 200MHz taziinnuanso lumssasdoyamuaiilu 2 1w Ao

(Y] LI o

91211 Y 3 o < = v A ] 1T 9
'i1.]fN"UE]Hallﬂ‘l/]QCVNGUTﬁulmgm'la\‘lsllﬂﬂﬁﬂjﬂllmﬂaﬂﬂ L'V]lelﬂﬂlﬂﬁalﬁlﬂlﬂﬁﬁ%%ﬁﬂﬁﬁ%ﬂ%ﬁ!ﬂWTg
dy o <3

VIVUVOIT U UAFDANEIA UL

vy v
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rivganudman (Primary Memory Unit)(qe)

wihaanusway (Cache) avezls?

>
>
>

=

d'd = Y
Haelfineaiiunesilszananaldiiivu Tﬂﬂmmumamaumayaﬂmwga anliioe
S ] o S A 1 Vv d d
dumbenndinadnfiedlndiuliswases annfiga
swmisves Cache azogszning CPU du winsanuimian (RAM) Tasiuagsiims
=2 A d g A ~ 9 ' ' o w
A9 3o tudeyanimsiFenldnuos 1nruenNUTIHAD
S ' o A s < ' ' o w
Wurieanuiin llsayesawnsanns lainnmisanudman (RAM) vuszuu

a o
ADUNIUNDS .
= L1 cache oglunnuves CPU whisldEaga

T S v é 1 o 1
= L2 cache sgvisoanuionssauniy uagiog

b
i

VDN

.‘ |1 cache — part of procassar

PROCESSOR CHIP

yurw CPU uaianuguinnan L1

<3
= L2 advanced transfer cache 1419914520152

L2 cache — part of propessor

9
a1 L2 cache Und msrzad9au i
Tagase lgnu cPU lutlagaiu

shower access than L1, L2, and L3 cache




riganudman (Primary Memory Unit)(ne)

Read-Only Memory (ROM)?

o 'q Y A a J g’J g'J
ﬂﬁ?ﬂﬂ?]ﬂ%]‘ﬁﬂﬂu"lﬂﬂ IANITIOIADNNIAIDT ﬂﬁ!!dﬂlﬂﬂ@ﬂﬂ]iﬂﬁﬂ]ﬂi’iﬂﬂﬂ jﬂf]

a\ . g’J w = |
UnAveyaneglusenazamnsaaiulnearuaa iy lumansamauny nieau

‘I’iiﬂl!%lﬂﬂl@%lﬁ!‘l’iﬁ]‘l«!ullﬂ 3?)3»1%0;!ﬂ‘lJI‘IJ‘i!!ﬂ’ill"lN‘i’lﬂ‘l’ilﬂiﬂﬂﬂﬂN‘W’J!ﬂf’)i ‘]_Iﬂ
l‘h “lfx‘]"ﬂu!ﬁlﬂﬁ'l‘l!ﬂﬂﬂﬁﬂﬂﬂﬂ!!‘ljﬂtﬂﬁﬂﬂ mauaclmamu"luammﬂ
A

(NOﬂVO|atI le) iiedan3esneniiames samzamam‘hmmmmms
mmﬂmnmﬂmﬂalmmmﬂaummm

. Nonvolat JJe oy, 105 por
,)emn NENHGIE |OSIVINENICOMUILERSS

ziglol lnisit polerions POWEIASIUIRTECIROTT;

3 9 Y ! [~ 1 o 1
wudeyaldldedns Wuniaeanuslszan luawaou
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rganudvan (Primary Memory Unit)(ae)

What is Read-Only Memory (ROM)? deuaitsnuaiiegly ROM azgnldsunsa
Taedwan (3noinlssay) 15191 ROM siedenariu lifimsn/femlas fiiamnse

nagulasdeyamealy ROM 14

Uszianviang vesriwaaanud (ROM) mislailu 4 iszian

. ¢ da o U & o W ¢ 1 A d g =
1. Firmware soWan3nussg maanugiu avsuainsal iy wimnos ey 43gnussal
] o < Qltd' ([ d' Y q Y :’J o Y
WA NS WULTON Hazgniy 1 INalnsam el deinsaunaniuanseimaula
2. PROM (Programmable Read-Only Memory ) vivaaanusisen (ROIM) gn
Tsunsuuda foyanielu as liannsadsunlasldsn
3. EPROM (Erasable Programmable zead-Only [/lemory )
viaanudisen (ROM) afldensonldsunilasdoya’la Taslduassaniilaloma
(UV) avdoyam
4. EEPROM (Electrically Erasable Programmable izead-Only Vlemory)
HIEANNTITON (R()_M) fdl¥aanseavnientlunsedenidonafiussoegmellld
wazaansanszing ) ldnaenss



http://www.manager.co.th/cyberbiz/showall_word.asp?wordcyber_id=58
http://www.manager.co.th/cyberbiz/showall_word.asp?wordcyber_id=58
http://www.manager.co.th/cyberbiz/showall_word.asp?wordcyber_id=58

| Y 1
MHIUN NG 1’]1!1%1’1!1‘%
.

bit - wmmﬁﬂqmmuamamaz (binary digit)

Byte - 8 bits [Tﬂﬂﬁﬂﬂ 32 bits 1 K — Kilo = 1,000
word - 311U bytes AT 0915zurana laazaIn M — Mega = 1000K
G — Giga = 1000M

CPU : 900MHz, 2.5GHz
T —Tera= 1000G

E — Byte
b — bt

RAM : 512MB, 4GB
Harddisk 500GB 1TB 7200rpm
Printer : 600dp1, 10ppm bps — bits per second

Wi-Fi : 802.11b (1 1MbpS), 802.11g 54MbpS) ppm — pages per minute

LAN : 10/100/1000 Mbps rpm — rounds per minute

dpi — dots per inch .




] | :ﬂ' ] ¥
wiaeq Nhaula (ae)

Storage Terms

Storage Approximate

Term Number of Bytes Exact Number of Bytes

Kilobyte (KB) 1 thousand 2'%0r 1,024

Megabyte (MB) 1 million 220 or 1,048,576

Gigabyte (GB) 1 billion 239 0r 1,073,741,824

Terabyte (TB) 1 trillion 240 or 1,099,511,627,776

Petabyte (PB) 1 quadrillion 2°% or 1,125,899,906,842,624

Exabyte (EB) 1 quintillion 260 or 1,152,921,504,606,846,976
Zettabyte (ZB) 1 sextillion 27%0r 1,180,591,620,717,411,303,424

Yottabyte (YB) 1 septillion 280 or 1,208,925,819,614,629,174,706,176



reaNudInses (Secondary Memory)

winaanudigises (Secondary Memory) feeyls?

> flurianudeyaninna3lunisndeveyan®Ind HuUIEANNIIKAN HAZIININD

U

HUELgNNIN
Y A v A a ) ¥ v
> annsesdmaluniemeueniinsesneniianmes 1 varilszananatona
> enikani mhaiudeyadises (Secondary Storage)




wiutivinn (Floppy Disk)

weiutiuiin (Floppy Disk) feeyls?

> ifluaeiududeyaiifivinadn s1mgn (ewisenn diskette) )
N~ shutter

shell

¥ - magnetic .
Thin, circular, flexible film enclosed coating
In 3.5” wide plastic shell

metal hub

flexible thin film




wiutivinn (Floppy Disk) (se)

MauweaaTuiin (Floppy Disk Drive) feeyls?

¢V Y T a Jd = Y [ ' a d
> gilnsaevdeyaninuivdan sazvauvoyalidaumivaan

~ Floppy disk drive built into
~ a desktop computer

External floppy disk drive attaches to
a computer with a cable




wiutivinn (Floppy Disk) (se)

unsn (T rack) waz wames (Sector) asezls?

Track

is narro Sector

i W >

recording band === O St501r268b UE) to
that forms full 2 bytes
circle onidisk of dat;?

Formatting prepares disk for use and marks bad sectors as unusable




a13aaan (Hard Disk)

, , hard disk installed
a = A . .
a1saaan (Hard Disk) asezls? in system unit

> HinNenuYeyaninINgga
> ilszneudaupuauvanyaud
d
Hanee) uEY 13N HNANIAD S

(Platter)

L, . Ei\zj/



a13aaanyiia SSD (Solid state drives)

* SSD 92 um93995 HUEAIND
uvlay (wiiaves solid state
media) Wudauniislimuso
LENBNINNU IA

e Solid state drives (SSDs)
have several advantages

over magnetic hard
disks:

Faster access time Faster transfer rates SCUSELS Los a2 Last longer

consume less power




CDs uwaz DVDs

CDs waz DVDS aoazl1s?

> uHunimNeulars ynnI
{lyaenan uazuuy azdinaadn
|| 4
ol

> ansealaeshanay (CD-R,

DVD-R) w5e ew/idiau (CD-

RW, DVD-RW) Y4

Push the button to™
slide out the tray.

\"

Insert the disc,
label side up. B

Push the same button §*

to close the tray.
~



CDs uaz DVDs (n92)

CD or DVD ewdeyadanasasosodisls?

disc label /

_-_-_-”__,r"-.

I~ ! g T, * g W ™™™
lens —, I pit land 1 «—lens
Step 3.
l 0 Step 2. I 1 Reflected light is
If light strikes _ | deflected to a
' a pit, it scatters. light-sensing diode,
; If light strikes a | — which sends digital
Py land, it is Prisig signals of 1 to
Step 1. I light- reflected back ' light- computer. Absence
Laser diode sensing  toward diode. sensing of reflected light is
shines a light diode diode read as digital
beam toward laser aser signal of 0.

disc. ?iode




CDs uaz DVDs (v9)

CD-ROM #noeazls? ERES

» Compact disc s
read-only memory

> Nalgunseauvidendluiion

Tudanla

> Unddinaugit 650 MB
e 1 GB

> Tylumsiiuteyaiiadiihe

d d ]
uazseWaIsvINalnay




CDs uaz DVDs (v9)

DVD-ROM (digital versatile disc-ROM
wse digital video disc-ROM) feesl5?
> dhwdvdadiianugg anugdus 4.7 GB
a9 17 GB
> azfestidtuaiasen (DVD-ROM drive)
3o nsewduiisan (DVD player) e
ain (DVD-ROM)

Y Y 4 J d
> “lmn‘ugmsumga INaN «mwmm HASHTNE UG

DVD drive




miluvian (Tape)

miluaiian (I\/Iagnetlc Tape) feozls?
> dhasimdnfidudenaain Adnyezmileuidulu annseiy

mayammumn‘luﬂunuﬂgﬂ

> azlyd@mdy drsesveya 1unan




Miniature Mobile Storage Media faee:l5?
> wihamnudeyadvsuginsaindeuiivinardn

Miniature /

.— mobile storage
/ media




szianves Miniature Mobile Storage Media

CompactFlash Smart Media Secure Digital xD Picture Card
la t_ll'd’\;ﬁl!-j

Memory Stick ® Microdrive USBDrive

s o '




Jd a Jd
'é)\‘iﬂ‘ljﬁgﬂi’)‘lelli’)\‘lﬁ‘éi‘]J‘lJﬂf’)NW'Jlﬂi’)ﬁ

L < 1 Y A
uugeenilu 3 @auvian q Ao

CD/DVD drive

> a1sams (Hardware) .
> aevlauas (Software)

> ynaans (Peopleware)

>
>

hard disk drive
(storage)

speaker
(output)

system unit keyboard (input) (input)
N (processor, memory,
s

and storage)




asnilsznouduzerlaua’s (Software Component)
]

>

>
>

Al
A o

o 1 y d ¢ A d o
Whlilsunsunaudiinemrualvia13anI 598952 UUANNAAD TN
2y
MNNADINTS
¢ ¢ 4 v dd 4
yoWamsvidsenilsznaunialilsunsuviaaldsunsunneniies
Y d _d
Tagi lUuds seramsmannsantseonilu 2 dsznanlna 9 fe
4 4
> gaWaI332uY (System Software)
> lilsunsuszuudfiims (Operating System :08S)
> lsunsuuilamun (Translator)
[
> lilsunsuessedsylewt (Utility Program)
4 4 4
> aanausszgnd (Application Software)
J
> lilsunsuilszandamza

> Nilsunsuilszanaeunsyasn




asniszneumusenan’ (Software Component) (so)

> wevlaumaisyuu (System Software)
o = o A dq ¥ o Y J d ¢
> ilulilsunsunmuaumsimauvesneniiamesldmausiunvginsar (s15a1%)
A y
ouq 1o
Y J Jd A v a wAa Y Aa
> HuRIUANg ISzl NM sz uYe U iianms uazlhusmslidsunsa

Uszend

Utlllty Prog Fams (ilsunsuessndse Teasd)
Operating SyStem (OS) Tﬂiu,ﬂiwﬁgﬂaﬂsﬁy’mm%’anﬁmwuﬂﬁﬂ’aﬂmﬁaﬁﬁw
vise (szuulfiRanIs) Wintlsgansamlumssamsaouiiames 1915018
AuANMINUUeIielszuIa A
wana1n(CPU)nswennsmsiiudn / uaaswa
(Input/Output) misesanu (Storage)

= 4 Aa J
ﬂ%ﬂimﬁuﬁ] VNI UUADUNWIADILAS

Translate PI’Og Fam alsupsuualanizn)

a o 1 4 9 A 4
UImaaivayuae e lineuiines I ) .
I‘]Jillﬂi3J‘VILLﬂﬂﬂ’J"lﬂJ‘l”iﬂJ"lfJﬂl@\‘lﬂ"lﬁ\ﬂuﬂTHWﬂ@MW’Jmﬂi

o Jd Y
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