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BFIWLIMEM D IR/ 600T 60T 162 (AI-Artificial
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uLLD 1.3 sewoflliblumnfuflesr L@ a6
1.5.1 2 emefl L&D

2 oTef L&D SiWETHG  6UMSLLIT6ET
SIRISMETILD  Sewfllblurma@er 2 ereflLl

LwiesTL(bE m&). 2 emerfltiu’ L HIT6YSH6IT
O FIIOTHBSHHMBTH 1560 60T 61 5 S560
Gl LILIHE 6T m6oT. TbSSHSHSM_(h
allem&L L6V, &g BumesT MEme,

1.5.2 emwWw& OFWE0SHLD

OLWE BIFILIELSLD 6TEOTLIG), SeoufilInLITE:E
QPRISILGD S emeTsHemens,  SeuflliflLmad
Ufibg0EmeTend eenasuied LTMHY  Digemeor
BIFLLIEVT S ELD BIFLLILILD (LS 60TEMLOLLITEDT LIEGSILIT@GLD,
85 Pemereusd, 2semeflh WLHMD Geueflui
GumeTm MM DIWUTHHF ST SH6oTmI6I 60T
flFweoLM smL& S (bLLGSSHSEME. S& HIme
9 6Ll flumm), OB (HSBSBLILL L
S Lemenaerfleor Lig OFWeOLIBSS, OeuefluT smL
fevefluiiheimal.

MIIEOFISSSED 6T LIGSHSH6T
9 eerer, Seme HL_(hUum L& (CU - Control
Unit), &ewflls arewrd 6gwesd (ALU -
Arithmetic and Logic Unit) ommid Henereussio
(MU - Memory Unit) S5@lb.

1.5.2.1 &ewflg erremrd bFe0asLD

OLILFNFWOSSHT 6 LSHILTS
9 61T6T SH6u01S eITenTd HFIIEVHD, Li6w SHeusfllT(h
fFwesmersd Sreler g HBDSSHSmE.
o'l 6, SPS5H60, OLHEHD, QIGSHED
LOHMID SHSHS 6OFwesHeT GumeTm GHewflss
fFWeOLT(HHmETd: SHewlls rerd OFIEsHD
O mgl. MLWFNFLNSSHHE 2 6T6m 2 6T
Hemereuss & &led &6t eflenL GFLild & IL(bhE mE).
Heml1G qIemTE OFIWNSSHT SHHSHF OFLLI6D
SHmGeur sewfIBILITpluf6dT (p1g Oleu(h& @D Hmemeot
Guwbu (b &8 6T meor,
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MLIWIEOFUIESHD - [HemeTeusld LMMID
2 emaf(h Olaueflui(h FTaHeMmHISEHSES SemL Gl

uflior ML SIS S (bUUTC L&D
sLOULGSSIFME. Guoeab, sewfileummuieor
VW& BlFWeOLIT(hSHEMEILLILD 83l
S (ULGS SIS MG

1.5.3 blauerflufL L&D

uweorfsem  Lflbg  OlGmeTendga LquL
amSEUID FHHamG 0S5 fals@D 61bS0leu
QETOILIMHEHL  Bleuerfluf L abid eTeoTLILI(HLD.
ThSHSSMT_(H:  Heoqwsd,  SiFa&ueum
GuimesT mEmA,
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(P S6TEDLD [Hl6mEUTEUSLD Lo M MILD ETETTLITLD
1Rlsme6v [Hl6m6BTEUSHLD 6T 60T EX(IH 66 S [H6M 60T E) SIS 6T
9 eitemenr, BL_Lemerder HeomGammsd SWMITe
B8mnseblurg oSrel LOHNID HIOSHMTS
SNET0lBLISS GFLSHS (PS6ITEmLD [HemerTaldHLD
LwesTL(he m&). HIT6)FH6MEIT BIbSIOTSE
GG GimauHdH EIevTLTD Hemed [HemeoTeusid
Lweru(he mgl.

DIFMEUG], (PSHEMEDLD [Hlemevreudsd Siiflujid
NEMETOIELTGD  (PSHETEMLD  HDEITEIHSH SIS
LOl6dT F LD HMiSSUILLL 6L 6T Sigled
BFUGHSBLILL (TN DNMETHGISH HBHEILSH(EBLD
AP gElGD. poeTmw  HoaTassHNG
ahSHESM (; GBIy SiemiEe [Hemereusio
(RAM - Random Access Memory) Sh@ib.
@newrLmb  [Blemev  [HlemeuTeudsld Sl
HEmETOIELNGD, DiGMag SrewrLmd [FHemeo
HenemrassSHNG Weremmd BHnGsUul L Teyi
Sidled Gail&HLILL (HerTer ST SHHIS
SHEHULSEHD  DiPLMosd EHSEEGLD. eueTal (h
(Hard disk), @mieu’@p (CD-ROM) ommid 1q6lig
Gmib (DVD ROM) Guimest meme & revsTL_TLD [Hlsme
HmeTasSHNG ThSHGHHT_(HH6T  ShESLD.
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GITH6OTTBISHET
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(1) ellemaiiLeuema: efemEFILIemS (SHLDLT /
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FTHETD DG, T(PSHGIHET, 6TEUTEH6T LOMMILD
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BluTSSTeTEmaT  OISSLIS  "eT(RSSHIT
UTSSTETSHET" 6reoreomd, SewhilIBLIMplsefled
LweTUhSSULUGD  almFuems, UL FaEL
Burpisefld  (typewriter) 2.eTem  eflemaL
BILIT & & 60T SH6rfledT SigliLemL_udlev
SHASSIU L &I,  HIUSEDHD, SHBHEIDSHEHLD
slemaliLeenaulsr epeod SLLEFSH OFLG
sefieumufed 2 simeflLiL(beeTma). W&
LMHMID 6T600T EUDS OLTSSHTOTHMETS  SH6MT
feueiGaum BFwWeOLIT(HSHEMeTE  Bl&FIleNSMEHT 60T
Um esweLmL®p euNsFmens@p (function
keys) 2 erererr. eflenaliLiosmasuled LG
aIem& BILTSSTeTaefle OBM@LILEET 2 6TarenT,
Sime (LS SN, 6T6UOT 6M 5,

BlFwedLITL (henemas, MHImIPE] WLMHMID LFLILIMIEY
OILITSBTETSH6T Db @D,

uLLd 1.4 eflenatl Lievsms

(2) &llg : &g (@0 1 Souledeor) eTeTLg)
Feoquled SLalger (cursor) SSDHSHMBEH
SLGULGSSID R &LGHF FTHEMOTGSLD.
sewfllfuTMuied 2 erer Lewlld @mlser (icons),
uCIgser  (menus), SLL6WET  OILITSHSHT6TSH6IT
(command buttons) GuimesT maIMEM MG
Coinisbsels OswoLbsSERSNSG &8
LweruhEmgl. Sefls, L& deafls, aeog)
Heflés, Swsa b Cuermemey, &L 1quiler &eo
OFWEOUT(HHET DS LD.

LIGORIEMEBLILITEOT &L 1 &6 9 6iTemeT, WA
Suwpdrefued (Mechanical) &'y, speflufed
&1 (Optical Mouse ), Gevagy (Laser)
&Ly, a7 &g (Air Mouse) 3D &g ,
BgmhLyevstT(Tactile) &l , erblsmbleTmlds
&g (Ergonomic Mouse), GsUm &Ll
(Gaming  Mouse).

SeoofIL161LIT mludleor

(3) e (Scanner):
B o er 0 & & & 60
GrIguInss 5 BN 6D
2 aerfl QUHLY ST
LILw160T LI (h & &L 1L1 (h & 60T m 60T,
8hss sBE QB "2600 LD 1.5 eIl
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&L 1960W& 60T (bLINbHSS G WTH?

r

@eTemmEH@ BT
U weru@®Géee & b
aeoofICeILmufler &L 1q6miLl,
L_&H6IT610 6TTBIOISH60LITL
(Douglas Engelbart)
ereoTLINT 1960 @ mileSero

(Bill English) erearLisurflear
2 efliyLer 1960 @60
SeooT(hLIgSSM. 1Aereory 1970 Spid Seuor(h
peubLf 17 b Bzd SieTm SiHNESGS
SO euLprmISLILLL ).

ledThHed SWwih&b" (Xerox machine) Gumed
flFweoL(bS M. TSI L DIV G
SIFALOUCL, YemsUULBIGemer 2 6TerLSall
6TbHOIGUMT ([ SHSH6UMEVILLD QIFHLY. SevoflIfLIT M@
BEsHWmN SHHEIE0TS LoTMMILImLESES MG,
(4) waCrems euply (Fingerprint Scanner):
mHCIMS QUL 6T6TLIG) -

MEBBIMSBEDIL  2_6u0T(TH &) / %:?? w{;;*
safliouTdéen Q

UM IS aULPIS(HLD
RMH SO,  Siger
bFwedmerr, MmBCIMS
2l ger e ull wed yp1.6emeGrme
(biometric) U(HLY

615 LPl6D {IL L1 &etr SiglumLued
BuUnI@L e OameorL gl  [Heamereied

\\..

MEUS SIS0 merT6rm PYWITS, G519 60TLDIT 60T
bom CurFYsE APNGSESS Salqll
HLaIENFTONIH G L6 SR
LI IS TLILITEDT &) LM MILD euF Sment & 0 Crens
ugtiumesr  (Fingerprint Reader) 1 el
(Scanner) S 1D.

(5) womd ubg (Track Ball): QoM uba

&Liquler SHmedlp auqeusmolisnull GumeT mgi,
LIWIEDTT Lbema b SH&IDBUT G, HhHell hSITLoED
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BmH&E@L. Slemruilev

& W& Dm &S 6merTF
AeweLbhSGasdnHSL

LILIGOTIT L6 Geum)

5]60).&656Tﬂ6}) HBODE | 517 9OmS Lb&)
&LpMmIENT,

(6) efi5Hemr eumg (Retinal — Scanner):

PSSenr aumlg TeTLS 60 2 UlTememeuuiLied
(biometric) BI' LSS OFWEOLIHD SH6T SbELD.
88 o puflar NS &réHs HreThiseleT
SHEof Il L e1qeimigsmerLl LILeTLI(hS S ml.

UL 1.8 effis e aublg
(7) eperfll Gueorm (Light Pen) : eperflt Gueorm
eTeoTLIg) 6(H Gueotm GuTETM eugGeUD BlsmenorL
LSBT (D  SHme,
Sig  Soruss &I et
SmenrsaLILGD. el
Guevrmefledr  (pemevTudled
6 epefl 2 ewoTTH medT
(light-sensitive)
BlapmevoTL BlLIm eI
OuTBSSILLbHeTergl, g SHeoguied Smbai
faefl&sHmasa &6uoTL Il Gl Guevrmefleor
SL 5 SIeMLILTETLD HITewrd SHeufILIbILIT &b @
2 sadmgl speflll  GuenTmd&eT  FHlemuiled
GhmquITed  QIDOUD SN  HlGHTEHTL 6ma,
SpeTTed @& UWeTUbhSSHE  HIEUTLOT6T S
GgyId SI6060lLILOT S QDTS NS
SlenevorL|fleugslevsmev,
8) eperfleuifl eTPS & LigLILIT6DT
(Optical Character Reader)
8 ST SSHH60
SiFALOUC L Sie0EVG)
TPSLILLL 6T(PS SIHEMETE
&euoTL_pleBm &, sl
LWeTU(GSSI Lwesry e ULD 1.10 sperfleuifl
Us55530 SBHS Q6 WSS LGUILTET

uLtb 1.9 epafls Gueorm
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USSSHMS QU(HL (WIQLD, sevoflfum ) L& s SHSe0
2 6iTem  ET(PSSIS6T LHMID HMISSNGSMSemen
9 cribgl, GFiGHEIH OETETEHD, QIHLLILLL
AT SHMSE OaTnolFwed epeod LFLILMIIEY
BlFLILIGOITLD,

(9) ulemL_& @SMUTE / S, SpiT LI eDL LIGLILITEdT
(Bar Code / QR Code Reader) : uULltmL_&
&G eTeTLg) OleuaiBaim Sigloedr suflemsuied
SIESLILGLD 6( gD
Sy 10, ULl &ML (h
LIQLILIT60T, LIL_6mL_&

ST mL_Ll LY SH&) ~
SiahHemm LBler \
ggiysemne  (electric | 5111 LleoLd

pulses) wIDE & BTG LgriLTeT
& ewfl U 6 u m 1

OFWLLSSHNG D@D 6 SHELTGSLD,
SewfllfuTMuied  SHHaumed  elewIaITSHaID
Lem pufledr il Liley OFiiied &) LweTLhSE M.
&luy.251 (Q.R.—Quick Response) @mufL_mer g,
8w uflorewr LimLE GUILTGD, 88 R
GaLo[T pLPEVLD LIGESLILIL L LIL H6em & lFIWedLI(hSH S
2 i SSIH S,

(10) @mev 26maf_(h &rmerd (Voice Input
Systems) : mmlevor@uie]

86 G 26l (

FT TN SH &

fFweLbGHmG. B »

GIe Sremall umm
SewfllOlumM & S
S lyd&meag.

. A D1.12 )
ml eoor G L &l Wy L eor , u!_w. @um.
G U & & & er 9 enafL_(h FTSH6uTLD
2 6007115 SIS TN EMhLD BILD6BT BILIT(TFEM6ITL

LweTUGSHS Sefliifurée 2 erefl i
SHSHEUNIEBSTET (PHANENILD LS i )] (P6H MEDLLI
APRIGH S .

(11) SNHHIMD
Baslomm (Digital
Camera): @b FTSHEUTLD
Bess (digital) augefled
GBmQUITSI  LILBIgGmer
dbsEng. &g &g
(BerGeor mmUuL L
@emevor srgeord) - CCD
(Charged Coupled Device) erenid Lledreorsm)
v (Electronic chip)-emel LweTL(hS SIS M.

UL 1.13
S 605Hama CaHLT
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sperfl eflevsmev (lens) epevid Meuerll&sd Hebeyieflesr
5 &l aflpGurg) el FTEer
B&5WmnsE LTHMUILGS DS,

(12) 6@ Seor (Touch Screen): 6O mbSlemr
6T6OTLIGI 6H &ML & SMSH6uTD,
8 & Lweor sevfiLeIm i et
2a11_MbOISNS eflmemevL
LWETU(GSS HISHEDEL
6  GUEDISENE0  LILIEOTT
BmLWEHSSHe0 (GUI)
2 RSN, Gl SDiED6VG) :
e ILmeBh@ TMHmTes UL 1.14 60sm(
Oath Sor LweTLGHEMS. oy
sewfllfLmy  LMMID  ogssenflefl, Sammusio,
eowmi”  m&CGuAlsme, Gl ey (tablets),
LetoT ILIRBauba6T (cash registers) LMHMID HSH6u6D
FeofileIuTpiad (information kiosks) Guimesrm
L6OBaIN) CUEDEBILITET STSHeuThiSaTed OBThH SHlemm
LweTU(GSSLILhSeTmerr. Fev Ol  HlemraseT
fanh 2 6wy Smement 2 eTeflhasm@&L Ldeomas
6 ofimedleor @mLemL 2 eworm, SiSFSaIL
LNUbLIEies6rT6dT 6 SBLL_SHema I LILIGDTLI(h SieSledT meoT,

(13) eflema (Keyer): 6(h 6flena 6T60TLIG) 6DSLLITED
FL&6mEh O1FIIISNSBTET 63(H FTHETTSLD, B G
660T )] SV G)
SIBHN&S Gumu L
Blemeoomrmnl (switch)-
SHEMETE DEIY
SI(WPSHSHIUSHET  eLP6VLD
fFweOLGAMS. (P
Siee]  SmELILVMS uLLb 1.15 eflems
Gumed SDi6D6LMTIDED, [HES6or 66T  EITATLOTEOT
[BlemeuLDIT MM SHEm6T S Bl TevOTL (HEBGLD.
BluTgleuTs, &b ererenfleme 4 HMID 505G
@emLuiled Bme&@h.  amauied "eThsL
LIS0EmSILLD @éemew (“no board”) eerm
&(HSS 6060 eleng 6 elenaLILIEvm U HbH Sl
LIYUGSHMG,  Speormed  elmaseT  6(H
GWSHEMTH HMOSBLILL (HeTT6rT &),

BleuerfluSL (b &M SH6oTHIHET ;

(1) Semmussid (Monitor)

SHEHEUDEVS Hlenmuiled ST L LI BT GleuTsL
LIwIedTU(SSUILHD bleueluf (h Srageomd Slemmusin
Sp&LD. &) OB TemevEHTL & 61LIL 19 6m1L I BLIT6IT M),
Slomussdled LLmIGeT Nsaseen (PIXELS)
6TEOTLILI(HLD LIL_8 & MISH(EHL63T 2 (HeUTSESLILI(HE meoT.
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6@ 616T0T 6T0T (LPSTLLLI
SHeomusd S LMD
Bleu6iTEmET Hlm&Hle0
ST (S 6)I60T600T S
Seorusd Le  BHimbiserfied
SN (heAmg) SHNYUSSEHM
Gr gy CRT (Cathode
Ray tube), eT60eflg. (606l
&iflsioLed 1961019Gem)- LCD
(Liquid Crystal Display)
DD 6TeOFF  Igsment” uLb 1.16 Slewmussid
el g1 el Guim sem- LED (Light Emitting
Diodes) GuimetT mLI6bG6 M) e1EDSSILITEDT Sl6mIILISHISET
SenL_GEOTMETT,  SHeMLED  BHBaUmEL  6edler
(eparfl2m eusmmuL euflema)-VGA (Video Graphics
Array) eeold Flemmuiled ST (H&MG). elenaiILevsms
SDITILISSGIL 60T OISHTLIL| BS5T6iT6I 6961112 (TF 6U6HITLIL
SiLemL (Video Graphics Card) 2 sadmg). &
sewfllouTs  womd  HomussHer  Sem G
SomLWsns  OFLeOLbS NS Si6oor6mLoU 6D
Lo&FEUMTL_ 6T (motherboards) QIEMTLIL
S DL_G6m6IT 26Tl IEmETTHS ST CULPBRIGSS ML
1973 &b Spewor(h omfdF 1 Spid Cadl
Beueflul il Glggnméeny  Speo@m  (Xerox
Alto) ereorm  SewflOum)  Sismwliler 6
LTSNS (PSHED SnIILS EHbHS ).
(2) eusmpefl (Plotter) : ecusmpell eTedTLIG 63(
beuaflluii(h& SFTHeTD Sph@LD. @,g} g,rrmaaaﬂau
A m O & 6m 6
Oeuafluf em_ SFSL
LwerubhAma. g
LIL_ RIS 6m6rT QIGMTLLI
mamm Hmbd Sideg)
LI6D 6)600T 650TLD
6 & m 600T L UL 1.17 SJ.IGTDUS)ﬁ]

GueTT &S emen LILGTLI(HS SIS MG
(3) SigaLburmaser (Printers) : Smenserfled
SHBHEUDHEMET SF4L SIF&LIOUT M SH6T
LweTUGSSLILGE M. SFaeuT Ml &evor(h
e flaserral IflssiubSng.
FLL 60 SigaLelumnser (Impact Printers)
slLr  Sgaleurmasst (Non Impact
Printers)
SLL60 SiF&LInuT e
b5 amauled em HAn S0, w
prLm  (ribbon) W& &L e Yeteflemw
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TOLUGSSID DiLeG QM
Y TYSMD S SibS
TIPS THLGSSID. &b
SiFalluTmaer  Suwbdr
SWS5SSHmBLI LIWETLbHSS
RCT FLWSS L6 Ligser UL 1.18 S L 6d
Tb6® ame 6sldng. SigaLiemn)

aufl Si&aUeLT M wHmID eufleTefl Si&&IOLIT

ALME FHLL 6D QUDBHGS 6T(hSHSHHHML(HB6IT
SHGLD.

yemerfl Siga&LOLm (Dot Matrix Printer)
6 SOIICL  ererenflEmauieoner  Oama
16060 G HLOLEmeTL! LIeTLI(HSS AH&FAbHEH MG
s6uBleum® Lieerfliyd epp HAnfl 2 Geomsd &Ll
gpeuld 2 HATSSLILGHAMG. & M Sl
DleTaEmha Devevgl aflF SmenT FoHdemiud
OFWweOLI(S GCrmquimasGeur Si606V G|
BpLOLBamebsemmGeom  OFWeLIGhEME. S0
Ourgiens 6m CorsHed @ aufl 2 smmmw
1L (hBLo SFSL(pigu|d, &b S SiFaLIeILTpilaserledr,
S1&HD Gausd 30 Waed 1550 lersiv (CPS -
Character Per Second) euenr GaumiLibeims.

auflyeirerll SigalBluTMiss (Line Matrix
Printer) Si58hausn@ Hemeowmer DiFa
FHmeoBemend  (print  head)  6OlameT(HeieT L,
SiqliuemLufed, B& M LSS Semaieomer
yeteflsemer  DiFAGHMG.  peormed &g
yerefleefleor Sigho Cambasst epeod i euifl
2 soremil 2 HTSGEME. aufl SiFaUeuTMssT
allermy @ 1000 &@& Gumul L aifldsmer (Lines
Per Minute) Si5d(hd Smedr OlameorL gl &g60r
alemeTaIrs ) el CHISHm@S
SHUNTSHSHEVTHHTEOT  LibHBIGHET  ANEFSLLIL(HLD.
@hs amd AFSHIUTNHSEHD ST
AWSHFHSMBL  LIWETLI(HS SIS0 68T
FLOWISS6D LI6D LIGSH6TT 6T(hdba alend OlFIS M,
sLLT Sigaleurplsst (Non-Impact Printers)

by s
SiFaubUT S er
258 hasnb S-bD (U
(striking)|
UMMl & 6 6er L
LwedTL(hS Gleuglevemev,
8 Gevsr LHMID
16l 6m 60 L1 66T B 60T ML L

uLtd 1.19 Geoay
SiFa&L6Im
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(electrostatic) fsTHOHIL LISmSLI
LWETU(GS SIS MG B DIFSOLITMNSET HLL 60
SFsUOUTSmeTell. Gausd MM SISHSHled
Ampbs g owlTss (Inkjet) SiFaUOLT LHMID
Beoay (Laser) Sigaliolumn) Spaliemer ST
UDSHHS 6T(hSSHIBBML_(HFE6T Sh@LD.

Gevar (Laser) Si&a&LUbumml:

Geoa1 (Laser) SiF&LOUTNNGS6TT
Blpoumepd  Ligbwiimssr  (photocopiers)
LWETUGSSID 55  0sTOEIL LISmSEL
LWeTL(hSSIEME. SF&LeLTuisr 2 6mGem 6
2 memerm (drum) psugd Gevsy ST (WedTenid
LNstTenILomas e (bid BLITS) 6 [HlsmeviLimenT LoledTSTILD
6(h QUGEISHMS 2 (HRITSSSH NG B &) I6MIEH6EMm6VL
UL BISmeTd SmeTuL 2 (hans@@ng. Geoai
SiFgoumiuiesr  WwasSWE  HAmiiwedserfled
69601 1] Sieumnledr igerflegmedt (resolution) SpEid
- 6(hH SLIGVSHNGS eTSHBemenT Lsitarflsser (DPI)
eleotg 1200 dpi 6@ HDLSSSHE LG
Bz erflsugmedr sumbLy, T MSGMMIL 616 BLSIL_SHDS
100 ussmIsmeT S&FSL6omd (PPM — Pages Per
Minute).
oL TES: SgaLoumser (Inkjet Printers) :

LLITFS DFSLOLTMSET SHEhSaLL]
(Magenta), ogh&si(Yellow) ommib &wimedr(Cyan)
9 616ML_baSllLl 6mLOGLILN6MILILT LILI6OTLI(hSH S5 66u0T650T
gmusmev (color tones) 2 (HAMEGHMGI. 60 HIM
auenTeoOT H&Hled  (monochrome) SiFAHASHS
(LY (black) :
m W& L0 e w
vwerubd s émgl.
m w U 1§ & &
SESFUOLTINSHET 65
STHHSH smafld LD 1. 20 eowlnT&Fse
Bleirenm L d  Blumm SiFa&Leum
WG OgefllILger epeod OFwedLIhS MG
Bt SFAGD GCasbd OuTgns
B SHN@S 1 P60 20 LSSHISHmET D& (HLD
(PPM - Pages Per Minute).

mWLTFS DGF&ELOUT ST, HleuLiLID
ELP6ULD LOIGIT SHEV6IT Gl TEGEUSITE 6DLD HTEHSHSHSH\60
GUIPsHeTTS (bubbles) 63efléaLILIHD
OSTHLHIL LISMS D66V G SNSRI EMTSHMS
(piezoelectricity)LweLi(bSES) LOl60T & M M) EH6IT
epeold S GLLIGSSUGLD Sl Wl Georm L miger
O Gasddlen, SiFauouTmuier 2 erGer
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6MLOEMLLILT LITLIL|&5l60T meoT,

6p60I01LITHEEIE6T (Speakers): eeOBILHSEHSHET @GM6d
6960l6mLLI (audio)

Oeefibhedma. — Guss

@emenr LLUTS &S LD

Bl wer B LT 6™ 6T

62 601 01 L (B & &) U] L edr

LIiGSTLI(hS S8 SeunfiLIeILmn)) uLp 1. 21

&b Oueluf soL aupiics 66061 SR ST
(LPQLLLD, eflomenT FlemeLLLIGIEENT, LieTerflas6iT, aurbiesdse,
S muied HemeviLbiaseT GLITeT M Liso ELmhic6iled &g
LOl&6LD BILIT GIEUTEOTSHTS 2_6iT6I Gl

uebeL&Ll UL6f1p&& (Multimedia Projector):
LeOETL &L LL6F(pSH,
SewfllolLTm  Slemriis
Beuefluf emL 1 Burflw
Semmuied  SemmuiLLl
U w6t U (b & 6T m &l .
& @ e & er ULDI1220e0M sl
Q@ LUuemms 6fl 60 uL6f 5
ivevg Fall IhiGHefled  alerdsd

ST HHmend ST_AIUGHSSL

L6t LI(h S SLILI(HEH6oT meur.

1.6  sewflblurmlemiis OSBTLIBIESSH6D
(Booting)

S
SigliLemL eTOLTmHsT @Wwss DDl
(OS - Operating System) SHGWL. QO
sewfliflure)  OSTLMIGD Gurg  Siger
paermw  Hoarassded (RAM) abssH
FHHVBEHD BHEHTg. DB CrIsHdle,
Siger “LIg&SS WL (hid HemeTaissHded " (ROM

D) g euoflLI6ILIT nflemiLl

— Read Only Memory) gmaer@s eTpsLiLL L
"Beir @everiifed sw gpiie] (POST -
Power On Self Test) ereorm Hred pHedled
Quniss  OgmLm@n.  8bs B
et pluflen S meuT S SHLILIL (H6Term
ITHHIL  UnESHEASEHD  ((PSH6TEmLD
HlemesreuLD, alemFLILIeVmS, SlemrisL
Gumetrm), @WkIGD Hemeoulled 2 GTaTSHT 6T60T
Spley OlFILLD, SienestSHGID Fiflwmen Hlemeouied
Smhamed L (HGW, ASTLIHG “DiglUUmL
2 snaf_(h-Oenefluf (h (pemmemw -  (BIOS-
Basic Input Output System) sow SusS@ELD.
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Bha& HFwWwedemm QBTG SED (Booting)
6T60T DD YPSHFSLILGHTMSI. DHeor Ledrenry,
Boot Strap Loader eretrm MHred, “SWsHs
Siemoli]”  BIETOILTHEmET 66T 6UL LG 60(HIb S,
WwaeTmw HmaTassdSNG Deliyderng.
SUBurg senflluflurn)  Heopuied, HLG
senfllurauied  Hmeiu’Gster  Swss
SiemioLi] tlerolLIm 6T (6evor GLimerv / 60l6aT&610
S gl Caum TGSHMID R SiWdHs SienioliL])
@WnkIG HGTLBIGLD.

6 SeuofILIBILIT pilufleb & mevor(h 66mEBLITEDT
“OSHMLMHIGSHED ” (Booting) (pewmser 2_emerenr,
Sisme

(1) gevor AgmL&sd (Cold booting)
(2) 2Ler OFTL&SW (Warm booting).

1. et O5TL&8 (Cold booting)

QM Sefilbumlmw  (PSH6TSHe0led
DSTLRIGIMSHS 60T OIBTLSHSHLD D66V G| 60T
figmL&asd (Hard booting) erereond, &bhssS
faTLss (pemmuiled, Liwery LWler & emevorLimLg
BBMLEI@LD GUIT &), LG oL (hid [Hlenereas S Sle0
(ROM) 2. atem OSHTLEIGSH60 HIed SInbIssS
A STLMHIEGLD.

2. 2 & O®TL&SS (Warm booting)

Surnidd 61T (HEB LD 6(h
sewflLOLTlmil T@SHEID 63 &nlpedled Sigear
BWEs5ms HNSE Wb BTG SHmeD
2| 6T OFHTLSHHD SDiebevG BT OHTLSHSHLD
(Soft booting) eremeomd, &BF (WewmuleD,
semfilloum)  “gHeor  OSTLES  (pemmufed”
8T AT T Gumed SO SHGILI
Uméasmeisafler Semenrlml 2 mig  OFlg)
faThiGadome. Guald, &b s &s
(peoMUed (PSH6TEDLD [HEmETTEUSSH 6D, (LHEMSIL
S WHHSH D60 Gurg LII6STLI(h &S SUILIL L
SHEHOIVEET  (POMILTS — @IerLmd  [Hemeo
BeverasSSH NS
TOUGAISTE, SHHEUDSHET DLPID  FlenevILLD,
seflLmuisr @& Siemoli LiPSmLLLLD
Blemeoid ermubHLD.

WTHOUILLTS Bl6mev
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I [ [

m)

Hemeorelled Bl meTem Gauemrigil @6
D

BbOG SermTL eumpefled, BHDEMLE &M
eTe06LT BLhiseflgnId, sevflibTmseT Brism

SL b OlummeTereT,

SeuoflI LT 6T6OTLIG), OB (HSHSBLILL L
&L L DETSHED6IT 2 gieifLTesL flumm,
SFCasrss  OFwe(h,  efmoliw

feefluf em.  aPRIGD F LsTearamn)

FMSHETLD Sp@& LD,

seofllblurnuilesr  euerr&Semi

SHemev(emmEeTTaL! Lfléae0mid.

sewfilILm) eTedTLIGI OILOGTOILIM BT LOMMID

6UEDTOILIM(h61l60T SH6VEMEULITELD.

GUEDTBILIM(h6IT TGl SevofllibILmilufleor
LBLIBILIT(R6TE6ITIT@GLD.

9 6L L SHSHmLI LIweTLI(h S S
SefllloUT&E — ahIOUTH  SIEHAILLD
BT (hEEHEVIID,

EOLWIGFOIFIIOSD  6TEOTLIG  SL L 6mETSHEmeIT

fFWeOLIHSSISNE LLeTLbHS M.

FHewflg erenrd OFwesd (ALU), Sperg
soLWIEOFIWeSSHS60T (CP U)6p(h LIGSHILIT@SLD,
&Heoof Il (b

sauserflsd LiedGeu)
BlFweLIT(hSeT P60 HEDPSSILGHSHMSL.

EOLDILIEOFILIVEELD, [HlemetTeusslD LMMID 2 6Terf(h /
SemLuiled

Oaeflufh — SFTHETHIHEHHGS
FImeud S (HUUTL L&D &L (HULbS SIS mE).

Lwestiaer Lfiba Olsmerardda 1qul almasuisd
eTH&0eu(H

HEHEUMEVS LT3N
USTEILIMBEDHLD 6(h Bleuerluf L &b Sbid.

WS6TemD  [HemeuTauEld MWD  EmevorLd
B merms

Blemey  HemeuTausLD
15l6mEUTEUBBISHET D_61T6IT60T

Sl

gewr 0sm_&sd (Cold booting) wmmID
2 | 6T ABMTL&SHLD (Warm booting) Shal
"agrn_n":lggé)"

@evor(h QUEMEBLLIIT 60T
(Booting) (psmmaes6TT 2 666w,
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Le0Geum)
Hemeosserfleor SigqlinsmLuied Spm) Meuei@eum)

11

.

° [ )
blgweoLim(h =/

LOT600T T O1FWIMUIT(h&H6IT

1. a&eoofllblLm Mufedr aimESHmeT eN6Td @,

SeuuflLIeILT mlufedr Ww&TGuTIL -&erfleor
uwTEmeTs Sme. GuaId 1993, 1995,
2005, 2008 wHMD 2016 SpeETGHSEMED
LIeBT LI 19,60 Smhd (P S6ITEMLO
HeneraissdHer (RAM) bOsmererersmais
HHSB.

@nsll  urLliu@gduied  eNeressliuLTs
aBaed Sneor®h 2 emefl(h, Oeuaflufip
FTSHOTBISMTS &S MLILA(HS.

|

L&IUmiiey

Frflwimenr elemL6mLLl
CaibOSbSS! 611

1.

UGS -

W&6D SMEV(LPEM M
& 6uofl (1 61 L m o)l & 6rfl 60
vwerubdSSUuL L
L@&IILImH6T

(1) BleuD& Siped
(<p) SiflBevL WL

(8) RBRISMENTHSHE & M)6iT

(FF) Gl600TO\ LIS 61T

SHM&BMe0I5 [HleneTaussLD 6T &7
(&) ROM (&) PROM
(&) RAM (/) EPROM

aefluf (h SFTHOTHMS SiMLILTETLD
SHITCU0T &,

() enFLILeVmS () Hl6m6OTRUSBLD

(@) Femweid () &L1q

2 amefl(h SMHUMTHOS  SIWMLILTETLD
SHITE00T B

(1) SiFa&L6UT () &L1g

(&) cuempefl (M) uLef PSS

4/21/2020 4:26:42 PM ‘ ‘



10.

A6 &6
SIFALL
LwesTUbLD Beueflud (h FTEHeoTLD 61 &7

SLIgL  aedIULS S LID,

SiLemL  GumeTmaIMEmM

(&) OlauliL SiF&LeIUT)

(&) suempedl
(&) yererll SiFaLIOLTN

(rF) oI &F&H SFS&EL6ILT

61.19.6TLD Suibgnmhigelen,
&1Pé>&5600TL_6) M) M 61T BF:)
LweTU(GSSUILbHS mES!?

(&) OgThlemr (Sb) SlevwsD
(&) 660 BlLIHESBE (FF) Si&aLeum o)

6 SeofllibluTyl  WenT(hD OSMLRIGLD
BUTG) 6THS EUEMSLLITETT B SHTL I SH6M6VL
WSTUGSSADS!

() 2_L60T OSHTLS&HLD
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