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Computer Troubleshooting

Computer Troubleshooting %ex RieH # g aTell A3 ! UgdMHA 3R 8 & Bl
UfehaT &1 Hefid Hrar 31 39 Ufchar H AR W fordl HRIT & source B UG B
3R TR I 31 FHRA & oMU steps T IMAS BT & | THETSH B T faxqd y@en & forg
troubleshooting ol ST T&hdT g, fOH BISAW failure, TUEATR glitches, cadh
Frfaeiac! STy 3R 3 ReH IH=m it B

Steps to perform Computer Troubleshooting

Troubleshooting P! ufchar H Gﬂﬂ?ﬁ?ﬂ?ﬁﬂwwm% Wﬁ'ﬁﬂ&lﬂ%

1. Identifying the problem: Troubleshooting ¥ Ugdl HeH U™ P UgaH Bl §1 T8
foft grea & AU, error messages T 317 indicators &1 &R BT O YH T B |

2. Gathering information: Udh aR JHT $1 Ugd 8l Sl & §1q, 3Tel HhaH Red & dR
o SHSRI PGl PRl g oY & geam specifications, IFEdTR versions, cad
configuration 3R 3 relevant 3eT|

3. Isolating the problem: 3ITcll haH JHII @l e & T specific component T 3T
DAl %I svHJ:I' faftr w{éuv components &I tIﬁé.’zI'UT, FIHEAW disable HIAT AT Acdd
HHARM DI A BT A BT Thdl 5 |

4. Backup Critical Data: ford +ft T AR TRUT &1 T34 T Uga, Tt Agaqol Se1 &1
SH3T T HEAYU! &1 T WISdl &I S8l g6 S18d I1 FASS-3MYUTRd WRel | drat
IRe a1 o Fodl g afe gren MR @Rur RRed &1 JHAH Ugdld §, O sHed
I wxar g f Agayuf et @t A 9|

5. Fixing the problem: Teh SR THWT 3@ 81 Ol & TG, AT HaH 3 3Idh B & AU
HEH IoMI ¢8| ST TTSadR Uedh! Bl JaaHl, WFediR B ATST HR], "cdd Jfer Dl
R q FHIFRFTR HAT TT 37 GURTAS fohard e 8 v 8|

6. Testing and verifying: TN &1 FHIYUT 81 S o 916, T8 AT B o ol RRed &1
Ttefur foar ST TRt o THwaT &1 YHTe 81 AT |1 39 SRERe s TRier 9am, Ffe
TR B! S AL, TT 37 JATY RN A 8 b & |




Faults in Computer System

HYR R complex BId § 3R FTEAWR, WHEAWR, "cddh 3R TR sources oY g
components JEd I T component FHft-Ft faults T error [AHRIT R Tobd § Sl
ReH B WIS B BT BRI § | Tg1 HYeR e H & M THR & faults 8

Hardware faults: T faults PR g & physical components, o @EAFI R
Qﬁ_{ (Fﬂ'm ¥sq TR ARt éﬂ) HE] gled, power supply, gl 3] TSR
component & Y s & HRU B g1 TSAW faults damage, gc-%c, Ul
manufacturing defects & HRUI G YDHd ¢ | TOAWR faults P A0 H RieH o, &
whIH 3% SY (BSOD), error messages 3R slow system performance M B

Software Faults: Software faults TR ey a1 SR T W installed 370
I dR B! JHETSN & HRUTBId | | F faults software bugs, programming errors,
compatibility issue Il corrupt software files & HRUT I YHhd & | Software faults &
symptoms o application crash, messages 3R system instability RIERE

Network Faults: Network faults & RReH &1 Aede HAlaciac! & Ay Jrawnaf
& HRU B gl T faults STSATR JHAISM & HRUN g IHhd §, O faulty "cdd
Had a7 WIS network adapter, Il software issues, o misconfigured network
settings| Network Faults & symptoms T network performance, dropped

connection 3R network connectivity T H&fd error messages e |

Power Faults: Power faults BHECR Rreq & power source Ul supply & Y
RIS & HRU S g1 T faults power surges, ICENIED T, faulty power
cable, 9T power supply unit (Cﬂ'@'fl) & 1Y AR F HRUT § b &1 Power
faults & symptoms T 3[EM® system shutdown, system crash 3R TSR &
RIS M 6

Environmental Faults: Environmental Faults 39 Hifde dTdiaRol & I3 &
HRU BId & forad dgex Ried fYd 8ia1 81 T faults rafties i, 7wt a1 4@ &

HRUI gl Johd] %I Environmental faults & symptoms | overheating, fan failure 3R

TSI BT TRIe YA B




e User Faults: User faults e} RIRCH & users §RT &1 715 Taiadl a1 Al & HRUT
g1 81 T faults WIgdl & accidently delete, 7cld configuration settings, dl
software installation & HRUI 81 ¥dhd & User faults & symptoms | application
crash, data loss 3R system instability M B

Hardware Faults

Hardware Faults @R e & physical component & Iy TSl & SR B ]
Tl $& M UHR & hardware faults 3R TS & Ia1e01 faU 1T &

1. Physical Damage: ?jﬁ?:ﬂ&ﬁ & DRI physical damage 8 gohdt §, S Auery fRAT
Il Flels W liquid hard drive & URUIMRAGEY data 81 8 I&d! g, Safd UH
AT 1 Higgd RIeH H BT HRUT & Tl 5|

2. Overheating: Kpopaive cooling T ventilation & PHRU overheating Udh H{MHIY
hardware fault 81 T8 CPU AT graphics card oY component @I overheat TR HI
BRI §9 Tl &, forids URUIMGREY system crash 81 ST § T components &1
RCIE! 8T 8| Il & forg, afe PR DI power supply unit # fan failure 8l
ST 8, d unit STET TRA 81 Iobalt § 3R system Eal unexpectedly U ¥ &g IR
NEE]

3. Electrical Issue: Electrical faults power surges Il fasTelt & Sk & HRUT gl Fabcll
g1 q motherboard T power supply unit o component Eal hIT Ugdl qPhd &,
% TRUTIRERY system crash TT hardware RIS B Fhdl &1 ITEI0T & g,
power surge | power supply unit fawmd Epf ol % SRECIRY system
unexpectedly &0 I &g 81 Todl g IT power on & H fa%d 81 T g |

4. Compatibility Issue: Compatibility issue dd 3 g 9Hdl § 9§ hardware

component W@%%WU compatible Tel B B T system crash, instability T
3T THE § qdhdl gl IaeR0 & U, g HELR &1 graphics card IqH

motherboard & 1Y compatible T8l 8, @ U8 3P T B T8I IR Johdl §, o
URUTIRGR=Y system crash T graphical Teafedl gl gl gl




5. Manufacturing Defects: Manufacturing defects physical components o 8 g §,
oY faulty RAM dI Hard Drivel B component system crash, data loss, Il 3
JHETE O HR Tohd ¢ Iee0 & forg, manufacturing defects drdt hard drive
unexpectedly %0 ¥ fawd g1 Tl 8, fST9% IRUIMREGEY data loss 81 Tl B

Software Faults

Computer troubleshooting T, software fault computer system & software AT operating
system & HiaR g1 a1dd W a1 Z’@Tﬁ &1 Fefd &xar g1 T faults fafta Hﬁf S crash,
incorrect output Ul unexpectedly SUdglR I DRUI dd IJoHd gl Computer
troubleshooting H software fault & P& UH UPR g E'Q‘TQ%

1. Installation fault: Installation fault dd _Eﬁ?ﬂ % S software install @3 IT uninstall
A H BIS JEAT Bt g1 T faults compatibility issue, missing Ul corrupt
installation U?I'E'K'ﬁ Yl incorrect installation settings &» BRI EP[ gaod %I

2. Configuration Fault: Configuration fault dq 8T § S§ software dI operating
system component Gl setting T configuration o ) _a'f% Bt 81 T fault incorrect
configuration settings, outdated driver, Il fafi s software component & o
conflict % BRI g1 THd g

3. Compatibility Faults: Compatibility fault dd g0 § Od software application
operating system Il 3G software components & Y compatible T g gl a
faults crash T incorrect behaviour ®T BRI §9 &hd & | ITEI0 & oG, fISiS &
foTT design faFaT AT application Mac TR 31 ¥ &1 8] B Tl g |

4. Performance Faults: Performance faults 08 81d & 1§ software application 3{UET &
Sy UaH el da %I 3 faults inefficient code, resource intensive application,
T hardware limitation & HRUT g1 ¥&d ¢ |




5. Security Faults: Security fault dd 81d € 19 software H vulnerability T weakness
Bl 8 fSRI®T attacker GRT YNWUT foham ST Whal 81 T fault incorrect layout,
software bugs Il inconsistent design & HRUI G I&hd ¢ |

6. User Interface Faults: User interface faults 9 8Id € 91§ software & Graphical user

interface (GUI) H ﬁ'&n RSLRRI) Eﬂ’cﬁ %I T fault incorrect layout, WRTd SR a1
inconsistent design % HRUT Gl Thd g |

Examples of software faults in computer troubleshooting include:

« Ud software application S configuration fault & HRUI startup ¥ IRM
crash EPIGHHT%|

« Ud operating system update S Iﬁ@T software application & Ty
compatibility fault ST HRUT ST B

« U®b performance fault & BRI software application operation & R
slow TT freeze Bl SITdl %l

« Udh security fault o Udh attacker Ca system Ul data do unauthorized

access UT A Bt &Hﬁlﬁfa?ﬂ%l

« Ud user interface fault S users & 1%111 navigate XAl Ul software
application T IUTNT HAT B §IdT |




Virus

Computer virus ¥ malicious software program s HR | g{& HR o e
3R P system D! JIYd B, &fd 1ZIEVEHe[ T unauthorized access U & & g
SO foaT T B | U IRy Us HER &I Uh HIed, TN 1 $HT Scaie J Tedh
3R R BT HIUt W, MR W users & knowledge Ul ﬂ%ﬁﬁl & T infect B Fabdl
gl

TH IR UH virus T HHCR I WhiHd HR odl g, Al g Hs UBR DI malicious activities
PR GHAT §, O BISAl B delete HRAT, TG STHBRT AR BT, system Bl JHAM
UgdMI, 1 Ga & Hedd TR 3 HeR! H BaFTl $S virus Th specific THT TT specific
ufefRufaat & off Tfora €Y Tard €, R Ie6T UdT TTHT 3R 8T 4R d g ol |

virus faftd T8@T ¥ Tt I&d 8, o fb Sexe ¥ BIRd SISaAI8 &I, infected SHA
attachment T 1 PR T infected USB drive STl IRRY ¥ §41d & Y, antivirus
software BT SUTRT BT, software 3R operating system G IR security patch &
1Y up to date YW 3R suspicious PIgdl a1 SHA attachment @1 SI3AIS B AT W@iaH

¥ g9 Heaqul B

Types of Viruses

HCR IIRY & AT THR €, UdS ! Huex Red & fAftd Uil &! dféd axa & o
&g v a1 8 | HHLR ITRY & $S Ja3 I TR &

1. File infector viruses: T virus executable tb—l?g?ﬁ BT infect HIA % 3R infected lgd
& execute Eﬁef R Thdd %I Udh dR virus Tdh HIgd P infect B <l % ar qg
system TR (=0 T3dl & el Aol g |

2. Boot sector viruses: T virus SR & hard drive & boot sector @I infect B @, SN
operating system B! load HA & oW AR BT 81 919 infected system X[ Ci|
S 8, @ virus TfhT 81 ST 8 3R system TR 30 BIEdl H el IohdT g




. Macro viruses: I virus macro-enabled document oy Microsoft word T excel file

Fl infect BIA %I S§ macro-enabled document &dT Gﬂ?ﬂ% @ virus 3T code P
execute R JHdT § AR system UX 3 document H hd goHdr gl

. Multipartite viruses: T virus Wﬁ files 3R boot sector G @1 infect AR Tdbd
&1 30T Udl AT 3R gl JR%Hd ¢ Fifd d UH system & Ps &l Pl infect
IR gl

. Polymorphic viruses: Antivirus software gRT Udl A ¥ S99 & [T T virus 3O
code 9G0 WHhd gl d files 3R PR & boot sector Bl infect TR THd & |

. Stealth viruses: ¥ virus Udl @H I §T9 & m 30 code I modify XD
antivirus software ¥ Yo Cal @'CI'I?[ g1 T files 3R PR & boot sector ®I HhiHd
FR FHA B

. Companion viruses: T virus Th &1 A & Th legitimate program ®I TP Uld s
g 3R 39 system UX U AT V4 UX store R gl 9§ legitimate program
execute AT ST &, T ST T virus Tfehd 81 ST &

. Rootkit viruses: ¥ virus system files 3R programs Eall modify CaCY system U}

3T IufRUf fFUM & T design T 7T €1 37T Ual TIAT MR g 36 d &l
qHAT B

. Ransomware viruses: ¥ virus users ®! files &1 encrypt FRd g 3R decryption key
& gad payment CAR IR %I G 'sfﬂ?[ attachment TT malicious website & HATEH
Y Bd Ihd 5

10. Worms: T virus users & WEHU & fomm U network > Oy I %b_c‘[ Tghd %I 3 ﬁ

system ! BT R AHhd 8 3R network & infrastructure Bi JHI Ugdl qhd

gl



Symptoms of Virus-Infected Computer

T¥ &3 symptoms & Sl indicate B AHd & [ HMUBI SR virus AT AT UHR &
malware ¥ infect 81 TAT B | P HTH symptoms H 2 &

« Slow performance: virus ¥ infected P & Ty 3 symptoms 7Y T
slow performance HECIEES PR et fa 9 IR g T program 3R
application & TaH H 3% THT T T 3|

* Pop-up window: gfq 3 PR virus ¥ infected % GIREIRED pop-up
window TT 3TUH! screen Wﬁ@ééﬁaﬁr adsﬁ'@ééﬁﬂ"'{‘v’lﬁ%’, ‘Hﬁﬁ
3110 web browser ST I g1 B 35 Bl |

« Unusual error message: Virus infection @I Udh 3 symptoms unusual

error message Ul warnings &1 foa 3 fore 31mua ugd -1et S g

- Unwanted toolbar: Malware 3feRRR 3Tqd web browser IT 3T desktop UX
Unwanted toolbar install @ &dl g1 T toolbar 3T HHER &I HHT HX
Thd § 3R 38 gl g d 8 Yl 3|

« Changes to setting: gfq T P faft virus ¥ infected B AT B, A
3T 30 HIR Gl settings | changes TG IHhd §, oY 5 smuam
homepage dadl ST &l ® TT 3TUF search engine P! fpd fiF 9ge W
redirect fordT ST @1 |

« Missing or corrupted files: Malware 3 PR DI files b TH eIl
corrupt 81 &1 HRUT Ht &7 T g | 31T W Thd & P ATUD! FB files 3G
accessible 7T g © T 37 ol fadl T 5|

+ Increased network activity: U Virus ¥ infected SR Ht 5l Eé network
activityﬂ?@ﬁmw%, Y spam '{'ﬁﬁ USHT IT DDoS §HA H YT o



Tips for Protecting Your PC against Virus
3 PCﬁvirus@Wﬁ%%ﬂWWﬁwmwgi

1. Anti-virus Software install ®Y: 30 HC W reputable anti-virus software install
B 3R 3 FUffd U ¥ update TR I | FIY 3MUST virus BT Gdl A 3R I

g # Heg M, 399 ued fa 3 Pis JHa ugam)

2. 30F software &I updated T ﬁﬁf%l?[ & o amge operating system, web
browser 3R 3/ software latest security patch 3R update | updated g1 I8 34

HHASIRG! BT g B H AGE BN ST virus §RT MNUT {01 ST GehaT 3|

3. Files SI3AAIE HId IHI JaYU ?%' untrusted sources I files AT software
download &< ¥ §d| &dd trusted sources T verified download platform 8l
download 31

4. Firewall ®T IGINT HY: ﬁﬁ'@ﬂ & fob 3mud HICI BT Firewall enabled R
3 HIEX W unauthorized access I block H 3R 3MTTF network B QTF&IH

G- H A BT

5. HSdd password Pl ST HY: 3G accounts & g Holdd password T I
Eb_‘%, 3R Gb_sgc accounts H Uh ?[ password Dl ITINT B I § | Eﬂ@ hackers &
foTT 3T accounts ®T access BTRIA HAT 3R “—ﬁﬁmﬁml

6. suspicious UG ¥ I9YM | U attachments Wd FHT AT unknown T
suspicious sources T AT H link | click R THT Td® I8 | 37 30T H 3MUH]
SMSBR TRM & AT virus TT phishing T4 8 ¥&d 3|

7. Two-factor authentication enable &%: U™ accounts TR two-factor authentication
enable ®<| g 3T accounts H security Pl Th AR layer Sredr g 3R

unauthorized access &1 b4 & Heg Hdl gl




8. 30+ HedYUl data &1 backup T 30+ HE@YUl data HI Fafd =0 4§ fodt
external hard drive, cloud storage 4T 3 ﬁTf\&lT‘f V[T UX backup o | I8 virus &
A T hardware failure & ATHAC T 3TUdb data B recover B H MUDT TGRIT
BT

9. VPN &I SUINT &¥: Internet browse Hd THI VPN (virtual private network) I
ITANT DR | Tg TSB! online privacy ®I I&T B 3R hackers 3R malware I
3{TUd internet connection ﬁﬁ?f\&lﬁ G T Heg |

10. Automatic update enables &Y U anti-virus software, operating system 3R
3= software & feTT automatic update enable & T8 ﬁﬁf@ﬁ ST b 3 PC
UX lates security patch 3R update install gl

11. A1deIHe® Wi-Fi & & Online banking oI e oY Ydgasia aFed & fou
IS Wi-Fi 6T JUANT B § 9| IIdoib Wi-Fi network IR -T8T 81d §
33U hackers 3R malware & Ufd vulnerable ST & d g |

12. Ad-blockers BT IUTNT HI: Websites TR malicious TaRmaAT 3R pop-up @I block
B & AT ad-blockers BT FUANT B | S fAHTGT H virus TT 379 YDR b malware
DA 5

13. Social-media ¥ HAYH Ig: Social media messages Ul post T link &R click &= AT
attachment download ®Rd IHIT AAYU 5| ITH U] fedTd STHDRI IR B
foTT virus T phishing T IMAE 81 ¥hd 7|

14.393 &1 RRIf3T 3 Ga& P Ad-aY virus 3R malware WRI & IR H fRAfed B 3R
latest security practices UX up-to-date 6| Y UH! 304 PC Pl g gRé&l
FRA R 37O Aol TSR &1 Rigd o= o Aee e



Motherboard

U motherboard H circuit board g computer & ot components CARSIT | g 3R manage
PRATE | £ system board, mainboard I logic board ft &8I ST 81 Motherboard central
processing unit, memory module, expansion card 3R 37T external IUHRUN S fb hard drive,
optical drive 3R USB port DI U gaR & 1Y Halg & o1 platform P HEETGIES

Motherboard & chipset, BIOS, expansion slots, ram slot and input/output Y B 3MCT-3HTHT
component gd gl Chipset motherboard & faftr component & o9 data & flow &
management & T SIER &, &% BIOS computer 1 YR B 3R TdTford B4 & AT basic

instruction YUGIH hdl %

AeREe IR expansion slot IuaRTEdiel o sifafead component S graphics card, network card
T sound card &1 computer Cakaptatn| EIE'I%T & ferg \_rﬁ?aef Gl Gﬂﬁlﬁ a8 |[RAM slot installed
sﬁan@r memory module %ﬁflﬁ@ SRR B % T IganT MW@T@ 2T 3R
R 1 YU H= & g b SiraT & forgepT CPU &1 Sied! ¥ TR R Bt SHTadehdl gl
gl

Overall, motherboard ot ot computer P Uh IIEETIUT component g, Fife ag o it
component ! T 1Y HTH HA 3R THTA! G H communicate TR & o8 Hid Ug SR B

Features of Motherboard

Specific model 3fR manufacturer & 3TUR TR motherboard @1 [ARYATE a8 <l €, Afor
$3 I faRwarett & Wi €;

. CPU Socket: CPU socket 98 SITE § T8l central processing unit (CPU) installed g1 CPU
brand 3R model & YR W socket BT YHR = §IeT 5|

*  RAM slot: Random Access Memory (RAM) module install CRCi:] ﬁm motherboard H
F3 slot &1 Motherboard model & 3MTUR W slot B! TWAT AR RAM Bt 3BT size
install B ST &bl B

« Expansion Slot: 3 slot STANTHATS PI computer ﬁao‘ra‘awaaﬁ & fog graphics card,
sound card, network card Il 3 expansion slot o erfafaa component DI e o
SEIFI%I T B T AW expansion slot PCle (PCl express) 3R PCI (peripheral

component interconnect) gl

* Input/Output Port: Motherboard connecting peripherals o Keyboard, Mouse, USB
device 3R display @I SIe & oW faf input/output port T &Rl 81 IR 1/0
port A USB, HDMI, Ethernet 3R audio jack | IIfErg %'I

« Chipset: Chipset motherboard UX electronic component &I Udh set 8 S CPU, memory
AR peripherals % 9 data & flow B! IR BT B Chipset USB, SATA 3R PCle St

gfaenait & o off gueda e wRar g



- BIOS: Basic Input/Output System (BIOS) firmware § Sl startup & &R HHR &
hardware 3R software component ®I start HRaT &1 BIOS configuration option 3R
settings Y TSI HRdT & FoIY STaNTHAT GRT customized faT ST AT B

- Form Factor: Motherboard @I form factor 39 physical size 3R layout B! Gefifd Har
%I I form factor | ATX, micro ATX 3R mini ATX QTS %, foras ATX desktop
computers & ﬁﬂl I A %I

. Power connectors: Motherboard # &3 power connector B1d €, 58 main power supply
& forg 24-pin ATX connector, CPU power supply & forg 4/8-pin ATX12V connector 3R
storage device ¥ foTT SATA connector TNfHE B

q Tdh motherboard 3| DS HHY ﬁ"«ﬁ'ﬁlﬁm % Qe ﬁﬁl‘é’ ﬁw 3R &HAT model 3R
manufacturer%x}ﬂﬂ'ﬂﬁﬁ-ﬁﬁm%l
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Chipsets

Udh chipset computer & motherboard TR electronic components &1 Uh JUG g o processor,
memory 3R peripheral device & o9 data flow BT manage hdl gl Chipset U communication
hub & %0 H ST &l § ol computer system & fafvr components ARSI 8 3R 3T proper
functioning Ca ﬁﬁﬁj’ﬂ Ddl %I Chipset motherboard &I Udh essential part %, 3R ERSEal
performance computer system & overall performance TR UEC_qTLUfU‘l-{TH ST Tl |

Udh Chipset & ql H¥ component g & Northbridge 3R Southbridge | Northbridge processor
Cal memory, graphics card 3R 3 high-speed devices S PCl-Express bus ¥ Sied & forg
SR g1 Northbridge processor 3R memory % S communication & AT Har 8, IR
P S qp- aTalt memory & UHR B! YT Ha1 § 3R CPU 3R RAM & &1 data transfer rate
P! fdfAd o=t %I Ye CPU 3R graphics card & &9 communication @I manage W e %
forad speed 3R graphics interface H1 UHR M g

m GhT, Southbridge USB port, SATA connection 3R audio 3R network interface WY HH
speed CIS| components Gl manage PXdl gl Southbridge hard drive, optical drive 3R USB
device S external device & 1%111 interface Uald hdl %I g audio 3R video interface & ITY-
1Y network connection & ferg ot support Hald ddl gl

Computer system o Iuan m SIEECI] chipset &I UhRR IR ﬁ'TQ T processor 3R
motherboard TR fAR HdT §1 ISERU & AT, Intel processor Intel chipset &1 JUIRT Hd B,
Safd AMD TIRIRR AMD chipset &I JUIRT R & | Chipset advanced feature S over clocking,
multiple graphics card 3fR RAID configuration &I support & b [T motherboard BT &HdT &l
affect BT g Chipset Hl peripherals device BT {fUhaH T-AT i FHar § S motherboard
3R 3PN data transfer date @GhSTGlTWT%I

Chipset ®T 3dTqd faf¥& manufacturer S Intel, AMD 3{R NVIDIA §RT fdar ST §1 Computer
%1 famfor a1 upgrade A IH computer system T IUgNT fHT o ara chipset &I YPR Uh
TS factor & | Tgl chipset &I dY- optimal performance, stability 3R 3= components &
1Y compatibility AT #ar B




Ports

Motherboard UR port physical interface g ot fafe devices P! computer system ¥ connect ®RA
Cil &ﬂﬂﬁéﬁ%l B port computer 3R external hard drive, printer, scanner, keyboard 3R mouse
fgd 3= devices & S communication @I ﬁﬁwm IR gl

TeRES R &3 YBR & port ITAS g, fSH iy &;

« USB (Universal Serial Bus) port: USB port motherboard R I 3% ST fobt o ardt
port g1 9 fafta devices & computer system I connect TR B x’fﬂ:ﬁ ad %, oY &
keyboard, mouse, printer, scanner 3R cameral USB T latest version USB 3.1 %, S ?ra
data transfer rate 3 higher power output PHEERGIE

« Ethernet port: Ethernet port Il JTIRT network connection & T fabam ST g1 T8
computer @I internet TT 39 network devices, SR router T switch ¥ connect &R &1

A AT B

« Audio port: Motherboard UX audio port &I JYGRT speaker, headphone Il microphone Eal
Gilg_al & ﬁ*l'q foar Sran %I 3 dR TR, motherboard H dH audio port _Eﬁ?f % line-in, line-

out 3R microphonel

« Display port: Motherboard UX display port &I JTINT monitor AT display Eal \_filsal & fau
foaT SITAT § | W 3T display port VGA, DVI 3R HDMI § |

« Serial port: Uh serial port Tdh E{ﬂef UDIX Dl port § forgeT IUTT 3MAR TR mouse,
keyboard 3R 3 devices I GiIS.fl & ﬁ*ﬂl fooar Srar o gg AR TR modern
motherboard TR 8! Uil STl %I

« Parallel port: Parallel port aff Q’ﬂe[ UHR & O 8 % ST ITINT AR R printer
connect B &H 1%111 BT SITdT U1 3 3MHAR W modern motherboard TR 4t -_-%TEITQ STd
gl

RS IR Iuasy ports B! WS 3R YHR model 3R manufacturer W R #d g



Buses

Udh computer system H buses 9 I € P A1eAH I data system & faftr component & &

travel BT B T motherboard T, processor, memory, expansion card 3R input/output (1/0)
device Tfgd computer system & faft component Eal GiIS. 3 & AU buses TIRTF & |

HeRde IR f3fie UBR &I buses IUAs g, ford wfard &:

Front Side Bus (FSB): FSB U bus & St CPU @I Northbridge chipset ¥ Sigdt 31 T8
processor 3R memory ¥ oiF SR processor 3R graphics card 0 3 high-speed

component & S 3T transfer B & forg OISR B FSB speed feeHdH speed fAeffa
Hl & S IR CPU motherboard ™ 3= component & 1Y communicate R JHdT g |

Memory Bus: Memory bus Udh Tt bus g S Northbridge chipset Cal system memory |
Gﬁ@_’;‘cﬂ %I g CPU 3R RAM & §IF data transfer & & f%m SreR %I memory bus
speed SfYHay speed fAuffa st 8 S ™ processor 3R memory & 19 data transfer
T ST WapelT 3|

Peripheral Component Interconnect (PCl) Bus: PCI bus U& bus g ol expansion card oY
network card, sound card 3R graphics card P! motherboard I STred! HEH expansion
card 3R ST computer system & &1 U high-speed data transfer interface Uald &dl

gl

Accelerated Graphics Port (AGP): AGP U® high-speed bus ? 9 fouy =0 3 graphics
card & fa@ design foar w1 81 TR graphics card 3R Northbridge chipset & o9 TH
dedicated connection UglHd hdl % fSRIY faster data transfer rates 3iR aﬁﬂ? graphics
performance H&H gl

Universal Serial Bus (USB) &8: USB & Ud serial bus %’ S faf¥st external devices S
keyboard, mouse, printer 3R scanner &I computer system q Siredt 21 T8 3 devices &I
\_rﬁ??%[ & ﬁ*ﬂl Udh standard interface YUqld hdl % 3R G% computer system *F IOy
communicate & Pt SHJ:F%%?IT%I

SATA Bus: SATA bus Udh Q?ﬁ bus % S hard disk drive 3R solid state drive o storage
device @I motherboard ¥ Gﬁ%?‘ﬁ HEH storage device 3R computer system & d19 data
transfer BT & 1%111 TP high-speed interface UalH ddl %I



Computer system Gl speed 3R performance motherboard TR buses & UHR 3R speed UX Rk
%1 81 Faster buses S8R performance Uqld dX Il § SR system P1 overall speed o JUR
X bl %I Motherboard T T HId HHY, computer system & 3'%?[ ITINT & ﬁ*ﬂ! optimal
performance ﬁﬁ'@—d HRA & fOIE JUARI buses & YHR 3R T=AT 3R It speed IR ICERGS

Heayul g

Expansion Slots

Motherboard UX expansion slot physical sockets Ul connector BId & o IudwHarstt & 3
computer system o expansion card G“Sal P &Iﬁﬁlﬁl 3d gl Expansion slot ITgNTEHarel &1 T

4T graphics card, sound card, network card, Ul storage controller GiIS,al F%H additional
functionality Sire a1 3{u- computer &1 capabilities Cal upgrade & DI &IﬂﬂﬁaﬂT%I

Motherboard R fafiisl U&R & expansion slot B'CIW% ISEERIIEN %

« PCl (Peripheral Component Interconnect): PCI slot WWW% expansion slots oy
TH § iR B3 auf ¥ IuNT fHT 1 I8 €1 3 3 IR W sound card, modem 3R 37
expansion card S & foTT ST fbu ST §1 PC slot @1 34f¥BaH bandwidth 133MB/s
gl

« PCle (Peripheral Component Interconnect Express): PCle slot expansion slot & U
standard § 3R graphics card, sound card 3R 3= expansion card ®I Siig o o IuanT
f%T 1A €1 PCle slots PCI slots BT gaT | fast § 3R PCle X1, PCle x4, PCle x8, 3R PCle
x16¥|1%ﬂﬁ31ﬂﬂ—\3ﬁﬂ'f sizesﬁ\’rﬂﬁ%l

« AGP (Accelerated Graphics Port): AGP slots PCle slots & M €, Afcs 37T ITIRT Had
graphics card % ToTT foram STTaT §1 I8 1990 & o= & ofd H U7 fovam 7T o7 SiR a9
38 PCle Wiy gRT 9&d a1 AT §1 AGP slots PCle slots @1 gaT & 417 81d § SR 3@
AR TR IUGNT eI b o &

» ISA (Industry Standard Architecture): ISA slot SER) El,Tlef UHR & expansion slots RS R
g 3R computing & Q\N&Fﬁ faAl & IuaT forT T Y| IFDT slow data transfer rates 3R
limited capabilities % PHRUN ATHAR TR IThT SUTNT g} {1 ST g |

« CNR (Communication and Networking Riser): CNR slot T JUWIRT network card SRR
modem ! Sie- & foIT fHar ST 81 3 1990 & < & 3id H O fbu 7w & 3R 3«
IMTHAR TR SUANT g} fhT 91 &



AMR (Audio Modem Riser): AMR slot T JUANT audio 3R modem card &1 \_rh?ﬁ & 1%111
a1 ST 813 1990 P b P 3id H U fbT U & 3R 37d 3MHIR TR ITINT &} fobT STt
gl

Motherboard T I Hd HHY, U expansion slot P T 3R UPR R IR BT IIEETIUT
%I oty expansion cards %]%’I’Q fafis YR & slot BT HTaRIHT Eﬂ?ﬂ %, 3R I motherboard &
T AT 3R YHR & expansion slots a1 BId & | $9P HfARad, I8 AT &1 Hg@qul 8 fs
expansion slot gfwsa expansion card & Ty compatible & 3R addition card @I accommodate
A F g AR W vafed o g B

Symptoms of motherboard problems and their solution

Motherboard &1 Ja faftrsr R & H@f *F BRI E?f gl % S hardware &1 ma”f,
software &1 JHH, power issue Gﬁ?@@ﬁ DS M &1 Motherboard ﬁwﬁ%w qHY
TN IR IT (IR H HY:

1.

No Power: If¢ computer T&vg)m dlqﬂﬁ gId1 8, @l T8 motherboard ! YT & HRUI &
qHdl g | T Ugd, ﬁﬁf\gﬁﬁ b power cord ® IR T 3R computer il power supply
T 31% ¥ plug forar o §1 9 a8 won 761 §, < power supply @I §Ge BT TN B |
gfe computer 3t +ft A1e 7€ 81T 8, T I8 motherboard AT CPU T THE 81 ! g1 39
amd 8, U professional technician Q Rt fosar s =il

System Crash: Motherboard P! THQT o HRUI IR-TR system crash UT freeze 8 gHdr gl
Yg overheating, bad power supply, Il 3 hardware RIS & HRUT 8 Fhal 81 CPU fan
B S B AR G B3 b T8 b 8 B @1 21 TS I8 T 8, A 38 ged &1 36P
&ﬁﬁﬁﬁ, 3T hardware JET3M Bt Al %ﬁmw hardware diagnostic ﬂ?ﬂﬁl

Blue Screen Error: ¢ computer blue screen error El'c('ﬁfﬁ DAl % ar g motherboard |
qOT g1 bl 81 T8 faulty hardware TT software THTSM & HIRUT 81 Taball &1 ot oft
recent software installation Il update D S B O JHET T HRUT g1 IHdT &1 3qPb
e{i%rﬁaa, et 4ff hardware TRTS &1 Wi & ﬁ“l‘? hardware diagnostic ENIY

Overheating: Overheating ¥ motherboard 3R 30 components Cal RCRIE| g g%l B
Eﬁﬁﬁ &N b CPU fan 31 T H1H HT el % 3R computer case o i airflow %‘I Eﬂ%
3R, air flow B R T P foTT fan 3R heat sink T 4T AT HAS B TP H1 |

USB Issues: dfc computer P USB devices I uszn-ﬁ " ga| 'E?f 1_69[ % ar g
motherboard & JHXT 'E?f bl %I fdt Ht software update dI driver installation & ﬁ‘l’Q



Sra & S T BT HRUT 1 GohdT &1 39b 3fARad, motherboard TR USN ports @1
foat off physical damage @t S ®X |

. Beep Codes: ¥HHT AW P motherboard beep code dT UG P T code faltd
UBR & issues Pl indicate B Jbd %, fS=d cpu AT memory I, overheating, 9l
power supply & H% M Bl Beep code 3R I meaning Cil ﬁiﬂ &% foTT motherboard
manual ¢ |

Processor

Udh computer processor, S central processing unit (CPU) & &U H Ht 1 S %‘ Uh
computer system o[ ARKTSH B T instructions BT execute T 3R calculation TR &
forg forieR &, < s9 computer & J&H II‘s’EﬂIUf components & ¥ Tdh §4TdT gl

Features of a Computer Processor

e Clock Speed: Clock speed 3¥ speed DI Teftfd HRt 8 oy R TR gigahertz
(GHz) T Y 7MY instructions @' execute HR hdl gl TH high clock speed I
s & f& processor Ui Vs fUP instruction execute B Todl g, ST fast
performance 8 gHdl 3|

Core: g &ﬂw processor T ®% core BId % Sl 3% U UIY B8 B B B
&Iﬂ'ﬁlﬁl ad 8l Dual-core processor T & core 81d &, Quad-core processor T 9R

core BId 8, 3R 3T g |

Cache: Cache processor UX fRa high-speed memory D TF DI 7ET 8 o =
SR IUANT fhT S dTd data ! STeg] § access HIA DI &anﬁé-cﬁ gl processor
Pl data T Uga- H T ddd YHT DI HH Db T 81 cache performance T
YR HR ST 5 |




e Thermal Design Power (TDP): TDP power D1 3AfHaH T BT AT B S processor
consume HR T&dl gl Th high TDP T 3 dR TR AAAY & [ processor 31fid
heat IAT BT 3R 3HfYF cooling BT ATTTIHAT BT |

e Instruction Set: Instruction set 39 instructions & BRI Bl ﬁﬂil?(‘l hdl % ﬁrl%
processor execute X Hhdl HENUENH processor 3{cl-3eliT instruction set

BT THYT IR §, S software & 1Y performance 3R compatibility DI gHIfad B
qHhd gl

e Hyper-Threading: Hyper-threading Ud o technique ASIRED physical core k|
logical cores & =g Y appear 8 DI Glﬂ'ﬁlﬁl ot g, processor P Uh 1Y 3HfUH
BT B execute B DI &fﬂ'ﬁfﬁl TP performance ﬁﬁm TR ol g

e Integrated Graphics: @& processor o integrated graphics MHT B & 5 I8 Th
3{cliT graphics card D agDdl & fom W graphics ST DI JUTT Bt
GFfﬁ?I 3 g Integrated graphics AR W dedicated graphics card & oY
Yfca=mel 6T 81 § Afe gfarct wraf & forg vaia 8 9ed g

Benefits of a Good Computer Processor

« Faster Performance: Uh 3Hw3I processor instructions CaRCIRED ?ITrﬁ T execute B
ghdT g, forad performance 3R productivity ff‘vjﬁﬂ? HoikE

» Better Multitasking: Multiple core 3R hyper-threading processor Ud dIY G
BTl DI YU B STAT S Tbd &, ORI multitask HRAT M & ST 3|

« Improved Gaming Performance: Ud powerful processor computer CIRCIRE

complex calculation HI FUTT 3R graphics ARSI BEAGIIRS| Udd B DI &I_:E:Iﬁl
TR gaming performance | JUR v hdl gl

» Improved Video and Audio Editing: Video 3R audio editing & fou significant
processor power P! SMATHAT Bl % 3R U =3 processor g Pl &
performance H YR &R Tl g



Symptoms of processor problems and their solution

Udh processor JHH[ fafts Rl T ude B It 8, 3R Ifa troubleshooting o fomr
SUPT diagnose BT ARBA &1 HdT g1 Processor AR & $& AT q&f0l o
RS

«  Slow Performance: ¢ 3TqHhT computer HTHTY 9 dgd slow dcf Y&l g, I I8 god
8 &l § fP processor 31 | HIH T8 IR 6T & | TE B3 el b BRI g1 Iabhdl &,
forad overheating Il insufficient memory M B

» Error Messages: g 3 error message Ul system crash UItd g dTs
processor & Y JHWT BT Ydbd 8 Tbdl gl T IHWM software TT hardware
TS &% HRUT g1 Aol G|

» Overheating: Overheating | processor Gl RCASIE g THal § SR TP
URUTIRGR=Y system crash I instability 8 Tl gl 98 Uh faulty fan ¥l cooling
system, I 3(TAT ventilation & HRUT & T 5|

+ High CPU Usage: gl processor Pl AfH IUTNT fHar o @1 g, O T8
performance T&4t AT a1 B TobaTl § 3R Tgf dF &b system crash ff
THdT & | T malware T software & HRUT g1 Jbdl § Sl qgd 3D resources BT

IUINT B 8T g

« System Freezes: TR 3{UPI system freeze 8 ST 8 unresponsive S ST, @
Yg processor DI JHET & HRU g Ihdl g1 T8 overheating Il hardware 4l
software conflicts % HRUT §I AT G|




To troubleshoot processor problems, try the following steps

+ Check the Temperature: Processor @[ temperature EICEECARIY temperature
monitoring tool &I ISP H | Il temperature dgd 3% B, a1 T8 performance
Teeft T Ul aR gl ] ﬁﬁ@ﬁﬁ% cooling system 3F Y FTH IR @ 8§
3R PR # 7T ventilation B

» Check for Malware: Malware high CPU JUIRT 3R 3= performance RT3 B
BRU &7 FhaTl gl fHdl Hf malicious software 1 UgdrFH 3R Fdbraq & forw

malware scan ddU|

« Check for Software Conflicts: & software program Ud @3\’ & TIY conflict B
J&Hd § 3R performance AT U R Tohd & | T8 o8 & ot for m 9 0=
B BT 6, BT &1 | installed f&aT software @ uninstall X BT TN B |

«  Check the Hardware: Tf¢ IWRIG =RUN H ¥ foodt § 1t T0&T &1 GHIYH 81 glal
%,a‘ra"s'w hardware TH®IT 8 I« g1 S fos T+t component%@ﬂﬁ%@?
ﬁg @IdT connection :|T§°[%I gfe MU hardware THIT BT {-ias % ar processor 4l
3 components &I ST SIS 8 JHhdl 3|

« Update Drivers: FRIe[ driver performance Teeft T UeT o% Ihd § 3R I
update B P AAIHT 81 bl |1 Latest driver update & T manufacturer

B website 3T 3R If I Bl dl I8 install P |




BIOS

BIOS (Basic Input/Output System) Ud firmware program gon computer system & Ugalt
R start I boot M W Iadl gl BIOS processor, memory, storage device 3R
input/output device qfed system hardware components DI ARH B 3R T FA
¥ fou fSeR |1 98 T computer system [ Udh IIEFJFIUT component 8, Fife U8
operating system 3R 3 software P! TGl &7 ¥ B B & o siraxg® SITYRYd
instruction W& &Rl g

BIOS 3THAR W motherboard TR Udh non-volatile memory chip UX TUgId gid %, for
ROM (Read-only Memory) chip & &0 & SFT SIdT 8| 39T HAdd I8 8 f& computer &
§¢ T unplug 8 R BIOS settings 3R instruction SRHIR I B eI, DS ¢
computer system BIOS &I U flash memory chip UX store X IJ&hd ¢ o update foar
ST ehdl § A1 AT SHTIRI Bl dl Saal off qahdl |

old Uh computer system EITFLE?R_'H g, I BIOS T8 S & U self-tests Pt Th el
ﬂ?ﬂ?ﬂ%%ﬂlﬁ hardware component 3t I BH B Q%%I Eﬂmﬁ Power-On-Self-
Test (POST) & =4 & ST ST g1 BIOS et 4t error a1 THw & oW it vl & SR
IUIRTH AT AT technician &1 Jod BT b ﬁﬂl error message Il Beep Code El_c('ﬁf?f D

bl g

Udh dIR POST %Tﬁﬁﬁ%@ﬁ BIOS system hardware @1 initialize HRAT 8 3R operating
system Cal storage device ¥ load FAT &, WY & hard disk T solid-state drivel BIOS
Tgﬁ'ﬂ'lﬂ input/output functions T Uh Je Wt veM HRar g e Iug operating
system 3R 3= software, hardware device & 1Y communicate W%WW Flfb_?f%l

BIOS settings @I BIOS setup utility & ¥Y T menu-based interface & AT ¥ access MR
modify foar ST WA 81 U8 utility ISl B i system settings Eall configure B
Gl &Iﬂ'ﬁlﬁ &t g, TSR boot order, power management, security 3R hardware settings
s g1 BIOS settings @I BT @ memory o dugla fear S % S99 cMos
(Complementary Metal-Oxide-Semiconductor) memory & ¥ H AT O 7, o fh
motherboard TR T BIc! battery SRT Tferd gt ]

H&U H, BIOS TS firmware program g o system hardware components D URY 3R
TRI&0T AT ©, basic input/output function UQlH &dl g, 3R operating system @1 load
hdl %‘I Yg U computer system Pl U H[dYDH component % 3R LS| settings Dl
menu-based interface & HITTH ¥ modify faT S T § o BIOS setup utility & =0
SRl




Functions of BIOS

Basic input/output system (BIOS) €& firmware program g ol computer system P Ugall
IR Y TR R Hs AGAYUl B Bl g1 §9 BT H hardware initialization 3R testing,
system configuration 3R operating system loading fia g1 e BIoS & Ud® &1 &1
faga faavor fear man &:

» Hardware Initialization and Testing: Processor, memory, storage device 3R
input/output T—I%ﬂ computer system & hardware component DI RY FRA 3R
TRI&UT B & forT BIOS FoIGR &1 39 UfshaT B Power-On-Self-Test (POST) &
¥0 § I Sdl g1 POST Wfhdl & &R, BIOS Sigar g f ¥t hardware
component ﬁﬁ;{ g 3% ¥ B R I} &, AR TH QFID\’ & Y communicate HX
qHhd gl

. gf¢ POST UfshaT & él?l:l ﬁ'sc error q'léﬁl'l?ﬁ% al BIOS Udh error message Il Beep

Code UafRfd &I & error message Ul Beep Code JURTEHArS 3R technician ®1
fft ot hardware THRIT BT diagnose HA 3R B HA T TG R & |

« System Configuration: BIOS ITNTHArS @I BIOS setup utility ITH® menu-based
interface o AT & system setting Eal configure HH DI &Iﬂ'q'% a1 g1 BIOS
setup utility @I POST Ufehdl & SR Th specific key QdIhY access fodT ST banr
8, O F2 T delete | T &R BIOS setup utility o IuRTEHdl system date 3R time,
boot order, power management setting 3R hardware setting ot settings Cal

configure X J&Hd |

« Operating System Loading: ¥& dIR hardware initialization 3R testing 3R system
configuration mqﬁ_@[ﬁﬁ$aﬁ BIOS operating system Gl storage device |
load BT 8, O & hard disk TT solid-state drivel BIOS basic input/output
functions (BIOS Interrupt Calls) T Udh T UM HRAT ¢ fordepT SuanT operating
system 3fR 3 software, hardware device & ITY communicate T & o8 B
qhd g




3aTerUl & fdIE, BIOS external storage device Y USB drive, CD TT DVD ¥ boot
B DI HIAEHAT U BT g, ot Th =41 operating system install & Tl system
TG H3A & foe Iuantt g

BIOS Security: system @I unauthorized access ¥ &9 & faU BIOS security
features Y UG &xal 7 System setting T unauthorized changes @I AP, BIOS
setup utility Pl access HIA B 1%111 URIdS P ATDHdl b %E 3@ configure fooar
ST & 81 FIBT TN P& storage device | booting &I AdA AT specific
hardware device & access B! JIfHd B & 1%111 4t fooar ST gdr %I

Firmware Update: Bugs P Bl P, features DI GiIS_ =, I U hardware &1 A
HH & fau BIOS PI update far ST ¥Har |1 Firmware update AR R

computer I motherboard manufacturer gRRT Uald m SITd % 3R manufacturer

RIS &1 T3 T [ utility BT YT HIP BIOS Bl update a1 ST T B

ACPI (Advanced Configuration and Power Interface): BIOS ACPI &I TN power
ot fUfq 31 manage H 3R computer & idle BF T SHoll DI WU DI HH B
& AU FRaT 3|

Plug and Play Support: BIOS plug and play devices &I IS Har g, o
operating system automatically ¥4 ¥ 9T hardware &1 Tdl &1 Ibdl § 3R
configureWW%‘l

Real-Time Clock (RTC): BIOS system clock P J4TU X d] %‘ fSTRIPT IUINT date 3R
time T track TT & forg favam SIrar g |

Interrupt Handling: BIOS basic interrupt handling function Uald dl ASKEY

ST operating system 3R 37 software, hardware devices & T4 communicate
B & [0 R TP §|

Legacy Support: BIOS legacy Hardware 3R software & oI YOI UgH &l B,
o operating systema'T ERIef version iR We[ hardware device Sl 3fd
manufacture T8l 81d |

Memory Detection: BIOS system T installed memory D 9T 3R YHR BT Ul
T & 3R dGTUR Y configure BT B



BIOS Recovery: BIOS & U WG &I I backup copy gl 8, forgeT ITTNT main
BIOS & corrupt 8 o 3t Rufa o system DI recover B o ford fordT 1T Ahar gl

System Boot Process: BIOS operating system kernel @I load TP 3R device
drivers @1 initialize ®X® system boot Ufshal L= TR g

Keyboard Support: BIOS keyboard & fIU basic support Yald hXdl g, oo
JUIRTEHAT POST Ufshdl & GRIM 3R BIOS setup utility H command &of &R ddbd

gl

Hard Disk Drive Detection: BIOS system | @@ hard disk drive T Udl TRTIT & 3R
37 operating system & ToTT IUs I g

Temperature and Voltage Monitoring: BIOS system components & temperature

3R voltage & level @1 R R THhdl 8, 3R d R level T YF 8 91d &
?ﬁalertqaf:fm%l

Fan Control: system components & temperature @I TR d & fow BIOS
system fan P1 speed &I R HR IFar gl

Overclocking: BIOS TS DI system components @I overclock B B
&Iﬂ'ﬁlﬁ < &l 8, ORI manufacturer & specifications T W 3HT performance
CASIGIG

Boot Sector Virus Protection: BIOS infected disk & booting ®I ABB boot sector
virus I IR&T UG IRl G|

CPU Microcode Update: BIOS performance P dgdR §, bugs DI BIb D, Tl
security HHSING! DI [ H & felT CPU & microcode @I update X Yo dl g



Beep Codes

Beep codes Power-On-Self-Test (POST) UfehdT & TR BIOS (basic input/output system)
gRT fAffd audible tones @ T&H YWAT §1 System startup UfhdT & R B4 aTell
hardware error &1 diagnose P & fog beep code Pl IR T ST 81 Ul beep
code U specific error condition &l gfafafica ar g foryesT BIOS = ual amar ]|

Beep code BIOS % manufacturer 3R system hardware configuration & YR R 4 i
%I Eﬂ?lﬁ 3fYBIY BIOS errors BT 3'|5I("| P B %E beep code & Udh standard set &I
IUGIT o4 & | T8T $B I beep code ©:

1 beep: T8 1A HRT & fb system o POST Ufehdl &I Thadgdd T HR fordl §
3R I & o R B

2 beeps: g Uh memory error &I EF1d BT 8| BIOS I system memory (RAM) o
AT T Ul Il 3

3 beeps: g system ¥ video card H TR T Yobd <al &1 BIOS A video card &
1Y U error HI UdT AT &, Sl faulty video card Il video card Gl memory |
TR & HRUT g1 THll g

4 beeps: Ug system Gl memory T video card Gl memory T U= BT v ol
%I BIOS A memory %Wﬂw error hT Udl ] %I

5 beeps: g system & processor (CPU) & Y THWT HT Yobd <al gl BIOS A
processor & 1Y TP error BT Il T % St overheating dT faulty CPU & BRI
ARG

6 beeps: T8 system & keyboard controller & TTY THWT BT Hhd &dl gl BIOS =
keyboard controller & TIY TP error T TdT AT &, S b faulty keyboard dT
keyboard controller & |1 fardl! THXT & HRUT &1 Tl 5 |

7 beeps: Ug system & video card & TTY AT HT Ybd <l g1 BIOS A video card
& TIY TS error BT UaT AT &, S faulty video card 4T video card G| memory o
AR & HRUT 81 AHT ¢ |




* 8 beeps: Yg system P video memory o T BT Ghd &l &1 BIOS 7 video
memory T U error BT Udl A %, S faulty video dTI video card il memory &
7 fodl IH & HRUT Gl Dl 6|

* 9 beeps: Ug system & ROM (Read-Only Memory) T T o1 Yobd oal g | BIOS A
ROM & 1Y U error &1 UdT THITAT &, il faulty BIOS chip Ul system & firmware &
T TR & HRUT Bl Fhdl 5|

* 10 beeps: Ug system & CMOS (Complementary Metal-Oxide Semiconductor) &
ATy FHWT BT Fhd <dl g1 BIOS 5 CMOS & W1 TH error BT Ul TIT §, Sl
faulty CMOS battery T1 CMOS chip & 1Y forl THdT &% SR 81 Yl g

« Continuous beeping - Power Pl supply dI motherboard & T BT Hobd ol g
Yg faulty power supply, motherboard P! FHWT T short circuit & HRUT g1 Tebdl

gl

Beeps DI W& 3R pattern BIOS & manufacturer 3R model & TTY-TTY system &
specific hardware configuration & MYR R 7 8 Iha |

Error Messages

BIOS (basic input/output system) Power-On-Self-Test (POST) ufehar & ?:?ITF[ hardware
HET BT Udl & WR error message TR Har g <1 error messages @I numbers AT
alphanumeric codes 3| Uh %P@lﬁT *® &Y ﬁ, gl beep &I U ’}j{gdl % ®7 H ¥ W
WWWW% (beep code & TG H ST STl %) | ¥ error messages Gﬁﬂﬂ?ﬂﬁﬁ
SUARTEH IS Bl 30 system & I hardware THRT3M BT diagnose 3R troubleshoot
A T Hgs Hd gabet 5

q8t $T W error messages Q¥ 7T € &1 IudMadHdisl &1 POST Wfhal & gRM
T BT IS Thdll &:




—

. "CMOS Battery Low": Ug error message STl % f& cMOos battery, ST BIOS

settings Cal power adt g, B power UX Id 8! 81 BIOS settings CIRCIERCEIEED
ﬁ'IEGﬁTWsystem timex’rﬁ?date@?ﬁmwéﬁﬁﬁﬁém
SUARTH TS BT 9t Fga eyl

"Invalid Boot Disk" dT "Boot Failure”: T error message SUGECRG g fo system
selected storage device ¥ boot F H 3wy g1 T8 faulty storage device, Tdd
boot order setting, AT device & boot sector B! THWT & HRU &l bl 3|

"Keyboard Error" Ul "Keyboard Not Found": T error message 3Ma A § b
system keyboard <l Udl T H oeed § 4 keyboard controller & Y ﬁ'sc
TR B | SUNTEHAref ol keyboard connection DI T B AR 3R THAT 84
81 73 8 I1 8] 98 ¢WA & o U 3T keyboard BT SUTNT B BT YA B3]
ElIRY

"Memory Error" Ul "Memory Failure™: T error message UGG g v system Gl
memory H Pl gl g1 T8 faulty memory module, TTeId memory settings Il
memory bus & TTY W & HRU 8l HdT 3 |

"CPU Fan Error" 9T "System Fan Error": T error message Tobd ad % & system &
cooling system H oz 99w §, o fh uw faulty fan 9T Udh clogged heatsink|
JUANTEHATSH Bl fan & connection Bt 1Td BT AT 3R overheating CAREEED
foTT heatsink @1 TTH AT AU

"CPU Error" T "Processor Error": ¥ error message £ drd g fw system & CPU
T B AT 81 TE faulty CPU, TTAd CPU settings, I motherboard & a1y farft
qOT & HRUT §) el g |

"Hard Drive Error" T "Hard Drive Failure": T error message SfiTd CIGRACY system
@1 hard drive § &g THRT 81 TE faulty hard drive, TTAd hard drive settings, T
hard drive controller & 1Y forf} THEIT & HRUT §1 Tball g |

"RTC Battery Low" Ul "Real-Time Clock Battery Low": T error message 3fd R §
f& RTC (Real Time Clock) Battery, 5| system clock 3R date &I CoIY Gl % Yy
power UX T Tl Bl system time 3R date @ q T4 & fore SugiEarelf o
battery SGa! AR



9. "PCI/PCle Device Error": T error message SUGECES] % f& PCl (Peripheral
Component Interconnect) Ul PCle (Peripheral Component Interconnect Express)

device H ﬁ'sc qHYT % W sound card AT network card | STARTHATSHT DT device
connection @1 i ®HIAT EFF%Q 3R JHAT B Bd CRCi:) %IQ driver software @I

update AT AT

10. "System Security Violation": g error message S HRar e fp system G| security
settings I violation forar T B, SR ff unauthorized device ¥ boot & BT
T | SUTRTEH IS & T8 ﬁﬁ'@ﬁ & o Tt BIOS security settings DI S DHAT
et fb d 3l 9 configureﬁv_QTrq%l

Post-Faults related to Hardware

POST (Power-On-Self-test) Tdh computer & hardware & firmware H fAffa U diagnostic
program g ol computer dI XA D SRGICIGECKE) g1 POST Ufsrar g ﬁﬁf@ﬁ HH B
fa computer & hardware component DI | BT | b operating system load HEE
U8d 3 31 T HH @

i POST URIEUT hardware & f&dT fault &1 Tdl TG §, A I8 TH POST error code AT
message JITF BT, S AT &I UM HRA T 3AUDH! YeTadl IR J&hdl 8| S I
hardware T&et POST faults H 2@ %

1. Memory Errors: 3 99 Bkt § o9 computer @I RAM H PIs TH™T gIat g oo
system crash 8 gobdT § 3R data loss B Tabdll B

2. Hard Disk Errors: ¥ d§ Eﬁ?ﬂ %’ uld computer &t hard disk drive (HDD) faulty Eﬁ?ﬁ %
7 fail B ST 8, ORI data loss B bl § 3R operating system @I boot HH H
gAY B IFa o

3. Processor Errors: 4 d§ _Eﬁ?ﬂ % uld computer Pl central processing unit (CPU) WRId
B STt B AT fail BY S &, o system instability 3R crash 8 G g



4. Power Supply Errors: J q9 Bl § ol computer G| power supply unit (PSU) faulty
B 8 T fail B1 St §, FORId HRUT computer unexpectedly 0 I &g g1 Tobdl §
1 foepa i a1 781 8 IHa1 3

5. Motherboard Errors: 3 dd 8Idt § o1 computer dI motherboard faulty garg
fail 81 ST @, SN A system WRIS HT HRUT &9 bl 8§, ¥ boot failure,
random shutdown 3R hardware errors|

Memory Modules

Memory modules, S RAM (Random Access Memory) module % =0 H ft ST ST %
computer & motherboard &1 T& 3ffHard component HE computer DI YA HIAT DI
P & fau temporary storage space Yald R ¢, forad application dcfIHl, instruction
execute BT 3R data access BT TMHA %I

Memory module faf¥& T&RI & 3M1d 8, S DDR (Double Data Rate), DDR2, DDR3 3R
DDR4| T UBHR 3! speed, capacity 3R voltage requirement 7 i 8 gl
Motherboard & memory slot specific memory module USRI I JHEINIT B & g
design T ML § 3R motherboard & o T8 YR & memory module &I JUINT BT
I 3|

Memory module motherboard & memory slot H installed 8Id €, S CPU socket & UT
f&d 814 81 Motherboard & form factor 3R design & SMYR W motherboard ™
memory slot B TAT AT-3HTT 81 Tohall & | HTABI MYFAH motherboard T & T TR
memory slot BT, P S high-end motherboard H 313 a1 34f¥F slot BA B

Memory module faftr &I'J:IT‘lT&ﬁ T 3ma % 1 GB ¥ dhR 16 GB T 3ffYh | computer
foat memory support hX Hhdl ® T8 motherboard & chipset, operating system 3R

CPU R AR &%l 81 Memory @1 3if¥ean AE RuiRa 9 & T motherboard &
specification @1 SITd AT AT g

Memory module install Hd T, g ﬁﬁ'@ﬂ PRI Hscqmﬂ\uT% fd% d motherboard & 1Y
compatible g 3R e AP ¥ installed B Memory module 7 A= g1d € o memory
slot B key & IEY BId &, S T8 AT BT § b module Tgl orientation T RITUT B



Module TT motherboard &I RCASIE! I TOH & %M 3@ install ®Xd THT module & &I
RRT IR THH Ta1d a1 $H3A1 Hedqul 5 |

Memory module high frequency UX &TH Hd §, 3R motherboard &T BIOS firmware
memory timing 3R voltage CARERIECERGIR] Memory ®1 overclock B instability
g Tl § 3R memory module I motherboard Cal RCASIE| 8 g&al 81 BIOS T Wgl
memory settings ®I JUIRT HAT 3R manufacturer @1 recommended settings T 3t

B ¥ g9 Heaqui 5|

&g 4, memory module computer & motherboard &1 Tdh ffard component g S
computer B 3 BT H & forg temporary storage space UeH Rl gl 3 fafta ueR,
capacity 3R frequency T 3fd § 3R proper operation ﬁﬁ'@ﬁ & & fll motherboard
& Yy compatible BT TMfeTI stable 3R reliable system performance ﬁﬁ@ﬂ B D
forg memory module &I &l installation 3R configuration j:Ifa'c_d'q:l?f%I

SIMMs

SIMM @[ Hdcld single inline memory module g, \_rﬁﬁ?ﬁ computer system T SxadTd g
dlell U YhIR bl memory module Hk1Y computer system T standard memory module
& =0 U DIMMs (dual inline memory module) gRT replace U S ¥ ggd SIMM 1980
3R 1990 & GRIH B! YIATd & AH g U

SIMM T& BIeT circuit board 8dT 8 fSOH &3 memory chips g g S computer system
H data &I temporary ¥4 T store BHId %I SIMM T ITIRT TR IUIRT %Q CIEKCIN]
data 3R instruction P Aol T access B & forT faram ST B, 3R 3= WY motherboard
U computer & memory slot H install forar STaT B

SIMM fafta SRl # o 8, dfde 39 T &1 design THM BIAT 81 78 Th RE Hs
memory chips % 1Y UH narrow circuit board BIdT 8, 3R @ﬂ X% pins ® T dfad
Eﬁ?ﬁ%l Pins T 3TN SIMM I computer & memory slot @raﬁaﬁ%%u%mw% o
3THAR TR motherboard TR CPU socket & UM fuq giar %I

SIMM &l UHR & IUaH & 30-pin 3R 72-pin 30-pin SIMM &1 ITART R computer
system H fHa1 STaT 4T, S f% 1BM PC, 3R 39! HfAHAH capacity 16 MB 21 72-pin
SIMM &1 a1g & U1 faram T T 3R 3! Sifiad capacity 64 MB Ut Intel 486 3R

Pentium processor UX YTRd computers T 1990 & GRH PI R[> 3Td o 72-pin SIMM &I
AR TR SUART 3T ST T




SIMMs T Udh JhYTlq dg g for 3= pair T install foear ST A1RRT, Ud® memory slot o
A module & Y| TT 3TFAT § FIfH motherboard TR memory controller banks |
memory access PXdl % 3R 3@ ol O BH B & ﬁ'l(f Ud® bank H IAM ART H
memoryﬁ I Bl 3aIeR & fag, aﬁ%\tﬁmﬁm memory slot %, dl
I 31 Y HTH B & ¢ JHM SIMM & & pair B TaRISH T 8l 5

SIMM &1 T& 3R JHUM I8 § fh 3% U U memory module S DIMM &1 a1
®H data transfer rate 8 | 3HI AAAY & & 9 data transfer Wﬁ(ﬁﬁw:@% S
URUMGEY system T performance T 8 I B

3id H, DIMM gRI replace fT SIM ¥ T8, SIMM 1980 3R 1990 & TR Bt H3Td H Th
SICAER) memory module | ITH ﬁ memory chips & 1Y Tdh Bl circuit board g 3R
1Y motherboard TR computer & memory slot H install BT 81 Y memory module Gl
NEL H SIMM H data transfer rate ®9 g, 3R 33 Y& memory slot T A module ard
pairff install faaT ST @1fg Tl

DIMMs

DIMM &T 371 dual inline memory module g, Sl GHW computer system o Iy fobar
S Tl U UHR Bl memory module g1 DIMM A Wef memory module S SIMM &Y
god fear § ok aduq | personal computer, laptop 3R server H IUTNT fu oM aral

Y I YHR & memory module Bl

DIMM U BIeT circuit board EﬁT % oraw 67_‘55 memory chips Eﬁ?{ % S computer system
o temporary ¥4 ¥ data store ®d | DIMM &7 IUTNT 3RR IGANT fhT T 1 data
3R instruction &Y duil T access BT b %I'Q foar Srar % 3R d WY motherboard ™

computer & memory slot H install 81d B |

DIMM AT 3MeRi § 3Td % A 39 IHt &1 design HHTA 6\Idl %I s-lal' Udh narrow
circuit board BlaT g forg® g k% Ea] memory chips gld g iR "= pin P! Th Ul
Eﬂ?ﬁ%l Pin &1 SUART DIMM &I computer% memory slot @W%WWW% S
3THAR TR motherboard TR CPU socket & Uy fRud gian %I

DIMM f3f¥e TRl H Iuasy &, fS75 DDR (Double Data Rate), DDR2, DDR3 3{R DDR4
M 81 TAH YHR & DIMM H 3IEHT-3eHT WA H pin Bd & 3R 31 UHR & memory




slot % WY T a1 8Id &1 ISIE0N & oY, DDR3 DIMM H 240 pin Bl §, ST&fds DDR4
DIMM # 288 pin 81d &1

El,'\"lef memory module ﬁﬂﬂzﬂ T DIMM & BIaG | 9 W?Ts'%% 3% matching pair Gl
TIRGHdT & T individually T ¥ install faT ST TedT 81 TTY computer system &
memory ®! upgrade HAT 3 &1 ST &, Fifh UMD SMARIHATIIR S-S
DIMM &I SIS U1 §¢d Ihd g |

ERIeT memory module | @?Fﬂff DIMM @1 data transfer rate 4} 31f& gidil g IaTERUI &
fTT, DDR4 DIMM &1 data transfer rate 3200 MT/s @& g, Sl DDR3 DIMM & g 1333
MT/s @1 3{fIHaH data transfer rate ggd SR

DIMM &1 T 3 @4 I8 8 f& 9 ECC (Error Correction Code) memory G support HId
g o memory data T errors &1 Udl T Ihdl § 3R 3= ol HR Jobdl ¢l Tg server

system 3R 3= applications ﬁﬂ‘s’ﬂ{l}f%w data integrity%ﬁ@ﬁ%l

ey f[ DIMM &TW computer system o I foear S arent Udh §ICaER] memory
module %I 374 ﬁ memory chips & gy Uh Blel circuit board Eﬂ?ﬂ % 3R e
motherboard UX computer & memory slot H install 81T 81 DIMM faf¥s UsRl & ond &
3R matching pair @1 3aRIEHdT & T individually ¥9 ¥ install f&T ST T&d g1 3%
U U high data transfer rate "t 8 3R ECC memory bl T R g, oy 3% 34
applications & fog 3=l &1 f&aT ST § 161 data integrity W%I

RIMMs

RIMM [ Hddd Rambus inline memory module g, Sl U UHR &l memory module g S
1990 & TRH & 3d 3R 2000 F E® Pt TSI & ABVT YT RIMM BT Rambus Inc.
oR1 faeRia foar mar o1, S U technology company sl high-speed memory interface
AR B

RIMM design # DIMM & §HM €, Afd 9 data transfer & AT Th e technique I
JUINT Hd %'I RIMM, Rambus ATH® Udh high-speed serial interface WB’C@"TW%@
I I B 3 memory techniques CA| Sl T O data transfer rate &1 &Iﬂﬂﬁf Tzl




RIMM & gH TR®% &% memory chips % TIY TH narrow circuit board BIdT 8, 31X 9 HiY
motherboard UX computer & memory slot H install 81d 81 RIMMs &I Rambus memory
controller & 1Y HTH HH & T design foar mar o1, forg compatible motherboard &
chipset | integrated foar T |

RIMM faffF R & Iudsd ¥, fS9H RDRAM (Rambus Dynamic Random Access
Memory) A €, ST {6 RIMM &1 T ITHR YR 4TI RDRAM PC600, PC700, PC800
3R PC1066 Tfed fafia speeds & Iuasy |

3 A BT 3= memory techniques 1 AT H RIMM & BIIGl H I T 391 high data
transfer rate &7l RDRAM @1 3(f&HAH data transfer rate 1.6 GB/s dd T, Sif DDR3 DIMM
& T 1333 MT/s @1 3Hf¥HAH data transfer rate ﬁﬁ@ﬁa\_ﬂ o

gTals, RIMM %ﬁw W )9 3= memory techniques ﬁﬂﬂ:ﬂf{%ﬁ ¥ 3R I8
3lb A BTH A & f%‘l'q Udh foy memory controller P gl Bt 36 U™ PS
motherboard 3R CPU & TTY compatibility & H% Wt & o 38 computer STARTH TSl
& s SH el oy 1 faa

S 3(dEl, RIMM F[:ﬂ memory techniques & 1Y backward compatible a1 9, foraT
31 o7 fop ST st &I RIMM | upgrade & & o 3 H{Uf memory system Dl

e BT 399 S5 3 SUANThdistl & o &H 3se &1 f&ar S 3MU9 computer
system Cal upgradeW_rlTEﬂ_s'Q%?)I

T & RIMM T&h YR & memory module YT S 1990 & GRIH & 3d 3R 2000 & G
Gl R[> 3HTd T BT YT 381 Rambus ATH® TH high-speed serial interface &1 JTIN
fpar S 39 90T 3= memory techniques il SEL T d9 data transfer rate @I \’:ﬂ'ql%f
ST ATl RIMM Tl R & Suasy 3, fS8 RDRAM 2t =mfia o1, fS et ity data

transfer rate 1.6 GB/s d@® Uil gdifd, RIMM Tl g, compatibility & Eﬁ{ %, 3R old
memory techniques & 1Y backward compatible T8l 31




Symptoms of memory problems and their solution

Computer system o memory problems & symptoms JHI[ P! TURA & YR IR 34 g
T&Hd 8| Memory & $3 Ja AT A& 5

1. System Instability: Tfq 3T computer dR-dIR crash Il freeze 8 9 g, @ U8
memory problems & HRU G IHdT g |

2. Slow Performance: dfa 3TqdhT computer program TG a1 &1 B H IHg 9§
3ifI% THT & T&T ], Al T€ memory problems & HRUT g1 &l B

3. Blue Screen of Death (BSOD): gfe 3TIHT BSOD error message %wuﬁaw% ar
g memory problems & HRU g Pl g

4. Error Message: gfe 3! memory 9§ G&fdd error message g @ g @ T8
memory problems % BRI 8! THdl g |

5. Programs not Running: gfe 3db program EHEGES % 1 §R-SR crash 8 38 %
darag memory problems & HRUI gl Tl g |

Memory problems &1 @ &3 & o, T81 $© IUT feU U € fST= 3110 SIS Iahd &

1. Check Memory Usage: 3 system & memory ITINT P S B & AU task
manger I resource monitor H1 TN B | AfG 37 <A § memory BT ST
3fYF §, A AUDI FS program & HA TT 3T memory upgrade HA Bt

I DHdl gl ghal g

2. Run a Memory Diagnostic: IREAR operating system T built-in memory
diagnostic tool g g o memory problems DI Sfid B T HUH! HGG PR Tobdl
g1 3T 3Tt memory d[ TRI&U1 B & AT third party memory diagnostic tool
&1 | STIRT R THhd |




3. Reset Memory Modules: 3TR 3104 BTl 81 § ¢ memory modules install fpu € ar
35 Tl QI slot T & 7T &, <Y SATID! I fR I reset PR DI oRexd TS Tl
LG computer DI ¥ BN 3R memory module &I gal ¢, TR 3% R W install
B 3R 3T computerﬁ?ﬂﬁaﬁl

4. Replace Faulty Memory Modules: gfq I memory diagnostic test Ed FRar g
f& 3% U faulty memory module 8, d 3MU®! I8 FGa- I MaIHdT &l
Jadl gl Memory module BRIGAT ﬁﬁ@ﬁ @S Sl 3MUPb motherboard 3R

operating system & \}W'@fl

5. Upgrade Memory: gig 3Maht memory dH B @l g, a1 D! 3T memory Gal
upgradeﬁﬁ&ﬂmﬂﬁﬂﬁ%l I8 3T & fow fr g forg ueR ek
et memory DI AT HRT 8, 301 motherboard specification ®! g B 3R
dagdR memory module RCRiry



Anatomy of hard drive

Hard drive ! IIRIRe I & %5 U@ component §ld & ol digital data @1 store
3R retrieve @ & folE U 1Y &0 $d & | §7 components T A &

1.

Platters: Platters hard drive T J& storage area gidl ! 3 T% gD
IRl & 1Y Aftd TegHi=os a1 Hid ¥ §9 MAaaR disk g1 9@ Ieh &1
Blc &=t d faurord foeam Sram 8 5% digital data store &=+ & forw dafoed a1
fagafard foran S I 81 wied 3= T1fd W spin HRd &, SMTHIR W 5400 3R
15000 RPM & dfd, read/writes head &I 39 R dUsId Scl ddb Ugd &l
U ST 8|

Read/Write Heads: Read/Writes Head B¢ electromagnet gid § St
spinning platter @1 Tdg & 31% S f¥Ud gd &1 3 TP actuator arm TR T
Bd § 3R platters & ffid &3 & Ugad & foT oMl SR die 9ad gl
Read/Write Head ¥Ufgd ST gRT §-TT TU &g &3 &1 Udl TR Platters
T data UGd &, 3R d U 49& 19 &F §1ax platters W data forad g

Actuator Arm: Actuator arm @& mechanical arm 8 S read/write heads

@I hold #aT 8 3R 3= platters & across @ ST g | Actuator arm @ hard

drive & servo system gRT fAdf3d fdar Sar 8, ST platters T T8 RIF WX

g‘%ﬂ%’[ ffq o Y@ & folE read/writes heads I feedback &1 ITANT &l
|

Spindle: Spindle T& motor g STl platters @ ds 7Ifd ¥ A 81 Spindle &1
hard drive @t base plate O @1 ST § 3R spindle motor controller
board & A1eAH ¥ platters ¥ JST 31T 5|

Controller Board: Controller board circuit board g g St hard drive
& operation ! A &1 81 IH microcontroller, firmware 3R cache
memory Wfgd &% component gid &I Microcontroller hard drive &1
AR 8, ST actuator arm &1 7Ifd &I AT B9, platters & a7 UgH 3R
foRe 3R $EER & motherboard & WY communicate #RA & T fordeR
g1 Firmware controller board & embedded software g 5t hard drive &
operation @ fdf3d &ar 8, fSH error correction, bad sector
management 3fR power management MA@ g1 Cache memory T



3Bt AE # volatile memory 8t § @1 WM hard drive &

performance &l 48R 9 & foll IR-IR access fdhT T data I store HA
& fore fpar ST |

6. Servo System: Servo system T feedback control system g Sl platters
IR g ”IF | read/write heads &1 ¢l ©0 ¥ fd &Rl g1 30 U HRA
& W a8 mechanical 3R electrical components & combination @I
SUANT &xal §, ford actuator arm, read/write heads 3R platters ™
servo tracks AT & |

7. Sector: U@ sector hard drive W storage ! 9&¥ BI¢! unit 81 T sector
AR W 512 bytes data store @xal 8, 3R d platters W track 3R
cylinder ¥ =7af¥yd g4 §1 HWLRX &1 operating system sectors &
reference ® data Ugar 3iR feradn 8, 3R hard drive &1 controller board
platters R fafRmy ®Hl WR sectors &t mapping %I management FRAT g

J&U T, U 8T8 83d Udh complex device g 597 &8 mechanical 3R electrical
component gid g st digital data @ store 3fR retrieve &R & 1T T& 1 &M
@Rd 8| Platters, read/write heads, actuator arm, spindle, controller board,

servo system 3R sector Tt hard drive % operation # Aol YfHeT AT €|

Hard drive interface

T& hard drive interface T hard drive &1 e & motherboard I Siie & frg
JUINT Bt 9 aTelt technique 8, S99 hard drive 3R $@ex & o9 data $1 3eH-
U a1 S g&ar 8| Interface faf¥a &R & $ER 3R operating system & 1Y
hard drive @1 TIfd 3R compatibility fefkd %=a1 81 Hard drive interface & &%
STT-3T UBR g, e g e &

1. IDE (Integrated Drive Electronics): IDE T& QXM interface 8 St SATA &

T ¥ Ugd ATUS ¥4 I IYINT fobd1 Sirar ATl Hard drive @ motherboard

¥ Se4 & oW IDE 40-pin ribbon cable &1 3uaiT &xar g1 IDE drive &t

q&?ﬁﬁgransfer rate 133 MB/s & 3R IR IR M desktop &gext #
IR




. SATA (Serial ATA): SATA Tqa™ & 3y hard drive & IuanT fopar oA
gTdT & 319 interface 81 I8 hard drive & motherboard ¥ Sfeq & fem
U& Uddl, adiel cable &1 IUANT &l 81 SATA interface &5 IR0l §
Iuasy §, foFH SATA | (1.5 Gbps @t sifiieam Tfa), SATA Il (3 Gbps Y
3ifera T, 3R SATA 111 (6 Gbps @1 3ifiidad Tifa) =T § | SATA il

3T HECRT & AT compatible § 3R desktop 3R laptop SR aHl &
ERINREIRSIGIIG]

. SCSI (Small Computer System Interface): SCSI U@ interface g S $THAR
I server 3R workstation & ar@rarul & high-performance hard drive &
SUART fdba1 ST 51 SCSI interface &3 IUHRUN &1 GHYT B Fhdl & 3R IDE
1 SATA interface &1 a1 § a9l TTfd UaH &l 5| gTalids, SATA interface
B o B SCS| SexhY 3ifieh T 3R v AT B

. SAS (Serial Attached SCSI): SAS SCSI interface &1 T 7T version & Sit
SATA & ¥9 serial communication protocol &1 ITART &Rl g1 SAS
interface SATA interface & gaT | dol TIfd 3R 98k fAYT-TadT U™ &vd
g1 SAS 3R | enterprise AIAERUl & IGANT faval S1Td & forias forg 3= 71
3R fata storage ®1 MaLIHT 8l |

. NVMe (Non-Volatile Memory Express): NVMe T& =1 interface g o
faR% ¥U ¥ solid-state drive (SSD) & fa fewmg fasar mar 81 NVMe
interface  PCle (Peripheral Component Interconnect Express)
connection &1 YA & g, S SATA T SAS interface &1 ga1 # ol Tfd
3R %A latency UM &Rdl 51 NVMe a9 & hard drive & T 9ad ao
3R & advance interface g



Difference between IDE and SCSI

IDE (Integrated Drive Electronics) 3R SCSI (Small Computer System
Interface) @ YR & hard drive interface § M1 IUANT ordid # amU® U 9
foar T 81 S§fe IDE SR SCSI @Ff &1 SUAN hard drive & $ER &
motherboard T Sg & forg forar SITaT &, 3 3o faRiwdraf, amarsit 3ik s &
e o fird 81d €1 T’ IDE 3R SCSI hard drive interface & 9 T3 3R 8-

Parameter

IDE

SCSI

Speed

IDE &t 3fYBdH transfer rate TTHI
133 MB/s &

SCSI interface IDE
interfaceﬁmﬁ?ﬁﬂﬁ
data transfer rate UglH
FRA & | SCSI 640 MB/s TH
P transfer rate HT JHYT
FX qHdT g1 TG SCSI B
high-performance

appllcatlons & fou

SR APbed  & @l %,

ISRED ﬁﬂ!?fﬁ data access
3R transfer rate Bl
Al gl g

Capacity

IDE interface 3THMAR W Ufd d99d a
devices dd DI supportW%l

IDE interface bt KL |
SCSI interface E@H@Tﬁ
devices DI support X
[T g1 SCSI Ul I 15
devices T BT THIT BT
gbdl 81 Tg SCSI Pl 99
M & storage system
@Tserver%%ﬁ@@%ﬂ?

fdhey a1 § forge faw
Eb_ap hard drive @I
SIHdT gldt g

Compatibility

IDE, SCSI &1 qa § 3ffde =g
interface ® BﬁT IREaN desktop
SR T U o1 B IDE interface

GOt 3R, SCSI,  high-
performance workstation

G'ﬁT server ﬁ W

AR W set up 3R ITART B H
8 |

IMHd: SUART fHaT STTar
2l 39 afaRad, scs
interface &I a3l® A HMH
P b f%fQ faRIY driver
3R configuration G|
STIRGH T gl Fbal ol




Cost

IDE cost effective 8 | TR T BIc prATad
P IUTNT & for U U dgak fapeu B

SCSI interface 3R W
IDE interface &t Jda-n G|
D! IAd gfauret iR
guast &  HRUSHUD
AEN BId g1 I8 SCSI B W
7 B prafay ITANT B
1%112 hH cost effective
by &1 g <fe
high-end professional
applications & ﬁﬂl Uh
CRSMIEETCR.

Reliability

IDE interface, NEIEH ﬁ”dﬂ:ﬂ'q O % ,
T & IIY errors GﬁT failures & ﬁm
31 TN gl Ipd g |

SCSI interface @I 3=
fyeiiaar sik up time &
ferg feoms foan &,
S99 9 mission-critical

applications & U sgR
fahed 39 W &

Connector
Type

40-pin ribbon cable

50-pin, 68-pin or 80-pin
SCSI

Distance
Supported

Up to 18 inches

Up to 25 meters

Solid state drive

Solid State Drive (SSD) T& U®R &1 non-volatile storage device g S flash
memory chips TR data store @xdl g1 data &I g+ 3R ferg™ & AW spinning

disk &1 ITINT %=+ aral URUNS hard disk drive (HDDs) & fauiid, SSDs data &1
WR 3R retrieve & & AT flash memory &1 3TART &d & | HDD &t a1 H SSD
3T dgR T, fayiadr iR U= & ®RUT consumer 3R enterprise Ml
environments H st ¥ A6 81 38 &

SSDs URUR® HDDs &1 gl | ool TIfd, 94l g8 faya-iad], s8R durability, &H
forelt @ WU 3R silent operation Afed s UHR & Y U™ o3d & SSD T
Y, storage capacity, form factor 3R interface TR WR fGaR &1 Agayul 8

S ST STaRISH T3] B FaraH &0 I [T S|




Advantages and disadvantages of SSD

SSDs (solid state drives) T&% U®R &I non-volatile storage device g Sl g1d &
auf & SUT de T, 9gR [AY-aar 8k URAR® hard disk drive &1 qaT # 98
Y& & HRUT IOl § AHT g3 81 SSD & & Be 3R THUH 39 UHR 5

Advantages:

1.

Faster speeds: SSD URUR® hard disk drive @I JaT ¥ ool ¥ Te 3R
foRgm 1 71 UaM @ 8 | I8 oWl boot time, A application launch 3R o
data transfer & decid 8T & |

Improved Reliability: SSDs & @5 moving parts &l 81T §, fore™ 3=
mechanical failure &1 TdRT HH T g1 STPT AdAd g fb SSD URURS hard
disk drive ! gaT # i fayw11a 3R &4 fail g9 &1 UG B

Better Performance: URUR® hard disk drive @t ga1 & SSD &1 dgaR
TR & & W design a1 T 81 9 oS access time, 98k random UgH
3R ferg= @1 TIfd 3R &4 latency UM #xd g |

Lower Power Consumption: SSD URUR® hard disk drive @! qe-1 & &H
fSoTel @1 WU FRd §, S laptop 3R 31 mobile devices & oW @t battery
life & dedia g1 o B

Durability: SSD URUR& hard disk drive &t ga-1 # 3ifid fcHhrs; gid & difeh
398 shock 3R vibration &t THIGTT HH Bid 81 I8 3 mobile devices 3R

31 JTATaRUN § JUAT & forg 3me=t sHran 8 et physical shock @ vibration
I B

Disadvantages:

1.

Higher Cost: TRUR® hard disk drive @I gaT & SSD S{HAR WR 31fid Ag
gId &1 gTaiiep, SSDs & B 1A 8T & aul | Ue I8t g, o 9 31fdes fpwrdt 8
TR



2. Limited Capacity: IRUR® hard disk drive &I ga=T & SSD 3R W &Y
storage capacity W& ®xd g | g1alT, higher capacity at SSD 3@ oIk
H U B

3. Write Limitations: SSD & U Hiffrd W& & write cycle Bid 8, foraat s g
% 3 T & 1Y WIS 81 Uhd ¢ | BTalfep, 3YfHe SSDs A 39 Ugq H YuR far
8, $3 SSDs &1 Sfig-iera 10 99 d 3|

4. Compatibility: SSD I+t systems & T4 compatible =g 8 ¥&d & | T&
R system SSD &I support g1 @ Tad &, 9Idid ¢ system BI SSD &1
ST I o forg fafIy drivers &1 saxgesar g1 davd 5|

5. Overprovisioning: SSD @1 overprovisioning @1 3Taaddl it &, forad
314 § f& storage capacity &1 U@ g1 SSD & firmware gRT IUART & forg
3RI& 81 I8 SUAS storage capacity @ T B HH HR Il 5 |

SSD types with their advantages and disadvantages

Solid-State Drive (SSDs) T& U&R &1 hon-volatile storage device g S 8@ &
au! & gRUR® hard disk drive @ a1 & 3O dol T, S8R (AT 3R I8
&R & HRUT doll ¥ AHT g3 g1 96R H &8 UHR & SSD IUd g, Tdd & 3T

WA 3R IHUH ¢ | T8 SSD & H& o g UHR &;

1. SATA SSDs: SATA SSDs T&® I UHR & SSDs § 3R 3= SATA
interface & ATY HTH I3 & AT design faT T 81 9 2.5-39 3R M.2 form
factor § IUAs § 3R HH: 550MB/s 3R 500MB/s dF g 3R fera o
Tt Ug Bd &1 SATA SSDs Tl 3R fag=ita §, A1 3 SATA interface
&t bandwidth gRT Hifed &1

Advantages:
« 3 YHR & SSD &I a1 H affordable price & 3faT g

. faftre form factors & Uy @

» HTLR 3R AYCIY B Uah faId ST & WA compatible



Disadvantages:
« SATA interface ®! bandwidth gRT i
* I YHR & SSD HI a1 H it ue iR forem &1 fa

. PCle SSDs: PCle SSDs SSD 3R %er & &9 data transfer &= & faQ
PCle interface &1 SUAM &Rd g1 d SATA SSDs &t a1 & df Tt U&H &Hvd
g 3R add-in card 3iR M.2 form factor g & Iuas g1 PCle SSD HHRT:
3,500MB/s 3fR 3,000MB/s T I Ug 3R feral 1 Tt UId &R ebd! &

PCle SSDs SATA SSDs & g # 3ifiies 787 €, dfe d S8R uexH uem
FA G
Advantages:

« SATA SSDs &1 qaHT H el Ue 3R fere &t ifd

- fafirst form factors & Iuas §

« High-end %R 3R laptop & AT SATd a1 o Tohdl &

Disadvantages:
« SATA SSD ¥ 3{fties Hgm
« Tt R 3R laptop & Y compatible 7B &

. NVMe SSDs: NVMe (Non-Volatile Memory Express) SSDs &I NVMe
protocol 3R PCle interface & 1Y & &3+ & forg f&ome fear T g1 4
PCle SSDs @1 qa1 & 3R ot a A 3R foraa &1 1fd e a8, $© Hisd
U 7,000MB/s 31X 5,000MB/s a5 &I T a5 U= & G&m 1 NVMe
SSDs add-in card 3R M.2 form factor G & IUa § 3R IdHH & SoIR
o Iuas T a9 SSD | gretifep, I gad e ot g

Advantages:
- SSDs ¥ Ha¥ oW Ug 3R ferg &1 i
* 7 latency 3R 3= IOPS




o 3 GEIRIfad iR fayg-iaar

Disadvantages:
« SSD &1 4&9 HET YR
« Tt R 3R laptop & AU compatible TG &

. U.2 SSDs: U.2 SSDs &1 U.2 interface & |14 &TH &34 o o€ f&og— foan
AT 8 3R T 2.5-39 3R PCle form factors H Iuas 81 3 I USRH UM
FRA § SR IR W enterprise AIAER0I H YA frU ST g1 U.2 SSD ShHRT:
3,500MB/s 3R 2,100MB/s A% @1 Ug- IR fera= &1 TIfd Ut &R Habdl g |

Advantages:
« 3 Y& 3R $H latency

« enterprise TR & server 3R workstation & ATy compatible

Disadvantages:
« SATA SSD & o1 & Hgm
« Consumer &R & HHER 3R laptop & T1Y limited compatibility

. SAS SSDs: SAS (Serial Attached SCSI) SSDs @I enterprise aIdraRul &
fore fwre= fosar T 8 iR SAS interface & T1U &TH & & g fawms= fan
T 81 3 I SR UgH Rd g 3R 3MHAR W data centres 3R servers #
ST fl I1d §1 SAS SSDs 12Gbps T @1 e 3R fora &t 7Ifd o &)
IJHd gl
Advantages:

o 3 SR 3R fayfigar

« enterprise-&R & IUTRT & forw f&SrgA fosam man



Disadvantages:
« A YHR & SSD P ga1 & Hgm
« Consumer R & HIX 3R laptop & T limited compatibility

SSD vs HDD

SSDs (solid state drives) 3fR HDDs (hard disk drives) @i storage device g

fTehT IUINT HEgeR 3R 31 electronic devices # fawar STTdT 8, Ao d 8 Ag@yuf
Tt A R gl

1.

Speed: 9§ Te 3R forg= &1 71fd &1 &1 317t 8 ot SSD HDD &t ga-1 & §ga
o 81d €1 39T Aaad I8 § f Th SSD W HDD &t a1 H boot time,
application launch 3R file transfer gd dol 81d g |

Reliability: Moving parts @1 &t & ®RUI SSD, HDD &1 el § 3fftis
{3 g1 81 HDD # spinning disk 8Tt 8 S 99 o 91 WR1d 81 9l B,
Safds SSD # @I moving part =T8T 8idl & 3R 39 fail B &1 JUTGT &Y
gl 81

Durability: Moving parts ®! ®Ht & ®RUI SSD, HDD &1 el # 3t
durable gid §1 I8 3= shock 3R vibration & Ufd 3 resistant 9141 g,
S laptop 3R 3= mobile devices & i Agaqui g

Noise: SSD silent § &ifds 31 U moving parts 78! g, siafd HDD 30+
spinning disk % R noise U&l &R Ihd g |

Capacity: HDD 3HdR W SSD &1 a1 & $fd storage capacity iR ufd
Gigabyte &1 AN W UM &xd g |

Price: SSD 3R TR HDD @1 qo & 3ifii #el 81d €, Wi oid 78 high
capacity areil drive &t 91d 3Tl g |



7. Life: SSD & Uy Wiffrd Temm & write cycle Bid €, ot ol ¢ fh a wHa &
1Y WRTE g1 qehd o | gTalis, 3y SSDs 7 39 Ugd # YuR fhar g, 3 SSDs
®I Stadbrd 10 a8 ab g |

3fd #, SSD 3MMdR W HDD &t gam & aw, 31 fayaia 3iR i fewrss 81 8,
Qfe T 9 31 g off 81d 8 3R ST capacity Hfid gl 81 SSD iR HDD & &9
&1 A 3MUH! ARy sraxgemdrsit $iR dofe W ARk o afe fa sik fay=iaar
3TadH! Fate WUHSHT &, a SSD 98 fadhed g Ul gl glale, dfg storage
capac%irty 3R affordability 3mad for if¥% Tyl €, d Th HDD S8R fd&ed 8l
Hhdl B

Formatting, partitioning, and installation of OS

Udh HECR T device I set up B T T operating system (OS) Bl format &I,
partition BT 3R install HIAT HEYU! 9= § | g1 TAH TRUT & [T & TSIHR0T
LRI

Formatting:

Formatting T& storage device dOR &R &I UfshaT €, S hard drive a1 USB
drive, 3UaRT & forg aft MiseT data &1 et 3R U =41 file system SR | Ul
IR storage device BT IUANT HR- I UG T fal Alal device &1 TH: SUAN HRd

W9 formatting $TaRa® gl Storage device @1 format & & AT, S RO &I
e h:

1. Storage device @ 30 R A connect HI|

2. 304 HER W disk management tool @i

3. 39 storage device &1 999 H} O 31T format FRAT I18d & 3R format
famed |

4. Formatting Ufshdl o1 GRT A o foIT Hahdl &1 UTer H1 |

Partitioning:

Partitioning T storage device &1 Q-3 q AT fAUTSHI | fquIiord B &t
ufehan 8, foFH ¥ Ude o1 IUdiT fafia UHR & data a1 operating system @1 store
R & for fasan ST 9T 81 Storage device | data 3R files &1 Haf¥d a4 &



forg fauTe Suarh 81 Storage device &1 partition @R & g, 39 aRON HT AIaH
DY

1. 301 YR W disk management tool Wi |

2. 39 storage device HT TG Hx foI@T partition HAT dT8d § 3IR partition
fawey |

3. U partition T THR 3R T specify X o 31T T 916 &

4. Partition UfhaT &1 QRT R & T Hobdl o1 U e |

Installation of OS:

OS install 3 & software install AT AWMHA § S HHX hardware HT
management &Xdl & 3R users ®I application TAH 3R B HA DT AT Gl
g1 OS install B & forg, 39 TRON HT U Y

3+ H»gex ¥ OS installation disk a1 USB drive STdf|

30 SR P restart B 3R installation media & boot HX |

30 HERX W OS install A o 1T Yol BT UTei H1 |

Jg partition g+ 518 3T OS install F=A1 9184 § |

Installation WfehdT &1 GRT R & 1T THabd! HT UTe he |

U SR installation guf 81 SH & d1G, 30 OS settings @1 30T preferences
& customize TR THd & |

3id ¥, U SR AT device I set up & & [T OS BI format &1, partition
FRAT 3R install HRAT Tg@qUl HeH §1 A Hed YA FRd 6 & storage device

ST & fiU OR &, data organized &, 3R OS ¥a! & ¥ install 3R configure
foan T Bl

o v A WN =

Optimizing Hard Drive

Hard drive @I optimize @x+ § &3 qdb-1d JMHS GBIt & off 39D UG DI IGR

§ 3R 3P ST B! 96T H Hag &R Al ¢ | 3BT hard drive & optimize
P & FS A Igi QU T &

A. Disk Cleanup: Disk cleanup T& built-in windows tool g St 3FTa=a files
P BCIBR 3MUB! hard drive TR SVIg Welt 1 H A2 HR Jbdl gl 349 files &



temporary files, R system files 3R 3= files AT BT Thdll § oD 3@
3Tl el g | Disk cleanup &1 IUTNT b, 3T U HHR & YaH Pl dga’
M 3R 5 files & T S8 @1eht B+ & UGG I 9dhd g |

Disk cleanup &1 IUTRT &34 & oIl 77 TRUT &1 YTl e

1.

Start menu @i 3R search box & "Disk Cleanup" T84 &} search
gRomH! & fears ¢ ardt disk cleanup app W& fad® $1|

39 drive &7 I B3 FoR= 31T T HIAT 184 & | MR W, g C: drive BT,
S A drive € S8t windows install §1

Disk cleanup 3TUd drive &1 3 files & iU scan &1 {55 g/l O Habdl

g1 MU hard drive & PR 3R FH B T drel files B TBAT H YR R
=90 3 e T 9&d ]

T® §R scan I 81 oM IR, disk cleanup 3 files &1 it UafRid & forg

g off 9ahdl & | S8 temporary files, system files 3R 34 files =MfHd gl
bl § IO 3fdl STaRIHdl 81 5 |

31 files BT 7T B f58 3T 9P M &F box check HIb g I8d Bl
TGy 38 b ig T Tgayyi file a1 system files F Fobred ST 3MUdb SRR &
31 A HTH P & T TS T

T files ®I g @1 gfP T & fol "OK" button R fadd H |

Disk cleanup 3fd 3TUe! hard drive ¥ 90 files $1 §¢T ¢TI §STT 4 dTcil
files @ TEAT & SMYR TR ITH $S B T I g

TP SR Ufeha1 G 81 STH & 91, STUH! T W=l oa-T a1t St gRIfdT & fas 3maet hard
drive WR frd=t 57T Wrelt R <1 718 71 Sifafad wiM @relt H & e sawadwargar
310 3 UfehdT BT 39 drive TR qIgx] ¥dhd ¢ |

B. Disk Fragmentation: Disk fragmentation T& U=t ffd g S a9 gidit & 99
hard drive R files % HIT # faHTiord 81 SIch § 3TR disk o fafte &5 7 foer St
g1 99 ®13 file save IT modify &1 St §, @ R disk TR Iudsy Wit ™I H data



DI store HIA BT T B i el VI contiguous T G IS b store B
& forg yafed g1 98t 8, dl e files B THs! H TAUIRIT TR M 3R UAF chs H!
SATCT JUTY ETelt R H save S IHT & A1Y, 399 file fragmented 8 A& B,
fSRIhT HEER & TR W AGRIFD YHTG US Iohdl 5|

9 P15 file fragmented Bt &, O HELR &I T access T H HUSH JHT AT §
Hifh e B Gt THe! B WioHT Usdl § 3R 3% U file H IHGT B T3l B
9 4t ge iR forgs &1 71fd g1 Wbl §, AU 81 application 3R files & forg o
99 9% load B ¥&dl 1 Fragmentation 1t hard drive @R ge-Te &1 HRUT &4
T § At fragmented files % Uga & AW read/write head &1 31fi® R
transfer AT USATR |

Disk fragmentation &I address @3 & faQ, &R defragmentation H®
UfohaT dR Aol ¢ | Defragmentation, fragmented files &1 qAIaRYd =1 & i
A file disk TR T contiguous ®IF H store 81l I8 HECI B files B 31fe duil
T access T B A T § 3R hard drive TR ge-%e &I HH HdT ¢ |

Windows operating system & T& in-built defragmentation tool =mfH@ g disk
Defragmenter program & A1 ¥ access {331 ST 9&dl 1 I8 tool automatic
®0 ¥ schedule TR IaA & foT set a1 ST TehdT § 1 AHMAWWHATIAR manual T4
I S ¥&hdl g1 Hard drive & &R 3R fragmentation &t AT & IUR R,
defragmentation $& el ¥ AHR Fs Hel ad dal ol g1 Thdl 5 |

f7afid defragmentation & 3@, disk fragmentation & &H &34 & forg iR off
$HEH I3 ol Yo @, oi:

o files @ IR-IR fAeM 3R files H disk TR TER-IR & S I T

 Hard drive & & T &H 15% I &I @I IGT

« IS file MMHR 3R folder nesting I T

« T® solid-state drive (SSD) &1 3UaRT &A1, f5/9H URUR® hard drive
&1 IRE fragmentation &7 3/ Hd T8I gl §

C. Disk Backup: Disk backup, hardware failure, natural disaster, a1 30
unexpected 13N & HHA H data loss ¥ @M & felT hard drive a1 3/ storage
device W data ®t copy S &1 Ufehdl &I Yafid &l g | Th disk backup ! fat
3f storage device WR store a1 ST ¥l g, S external hard drive 3T cloud




storage, 3R main device & fail 81 ®! A & data P! restore HA & e ITTT
o S Hevel B

Disk backup & fafird aies §, foms =it g

1. Full backup: T8 backup &1 Ja¥ W 3R &US aaT ¢ 399 hard drive
IR Aigg 94t data &1 I copy TR storage device & §9HT =MHA g1 full
backup & TR 8H H daT THI T Tl § 3R 3% [o¢ Ag@YUl storage
space ! aIH T gIdll &, b1 T8 YT HRall ¢ fob Tt data JRF&d B

2. Incremental backup: I8 faf¥ %a@ 39 data &1 backup it § o fUsa
backup & ¥1g §&d T §, S S oo &A1 & 3R full backup & ga-1 & &4
storage space &1 TaIHdI 8T & | 8T@Id, incremental backup ¥ data
@I restore BT HUF Afed g Tovdl §, Hifdb g9b AU sequence T Fs
backup @ restore B H1 HTIIEHdT gl |

3. Differential backup: ag faft 37 @t data &7 backup @it g S fi@d full
backup & &1 ¥ ¥ad T §, S 39 full backup &t gaT & dw dfdd
incremental backup @! a1 & a1 §91d 81 Differential backup ¥ data
@I restore BT incremental backup ¥ restore &RA &I T H IR §,
Hife 399 Haa $ifam full backup SR A differential backup &1
restore = @1 HTIRAGI BIchl G|

Disk backup fafifd software tools, SR windows backup and restore, Mac
Time Machine 3R third-party backup solutions &1 SUaIT &R T o1 Favall
81 $& backup solution sifalad Ffaumd uem oxd €, N & Faffa siava w
backup schedule &1, sifaftad JRe&M & T backup &1 encrypt &A1 @R

remote access 3R disaster recovery & fol cloud storage W backup store
HAT]

afid backup sFM & 31araT, I8 ATHT B o [y I99-T59 W backup &1 U0l
B Hedqul 3 T 3 et alids § &1 = I} © 3R 3mura fUfa & data & restore

3T ST Wt 51 TRIET backup T GRi&0T omelt a1 ®IF W $© a1 94t backed-up
data @I restore HRAT 3R T T BT A & b T8 Yol 3R TS |




Preventive Maintenance of Hard Drive

Hard drive @T preventive maintenance $8& SiiaidId &I d¢M 3R hardware
failure T errors & HRUT data loss ®I e & AGE R ¥ohdl gl Hard drive &
preventive maintenance & i I8 $© g3Ta AU T &:

1.

Hard drive @' 33T 3% Hard drive 3991 & SR Tl 309 &d 8, 3R
3AfIH THF components ®I JHAM Ugal Tadl g 3R drive & SiaddbId ®l
&Y FHR Tabahl ¢ | AT B f hard drive 3731 @R §a1GR &3 H installed §
3R cooling fan 31% ¥ & HR BT |

Physical damage ¥ & Hard drive shock 3R vibration & Ufa Sde-=ia
gd §, fS& SR component, misaligned a1 damage & & g1 Hard
drive &1 fiRM a1 AW ¥ §d, 3R 38 @ o1d 99T U protective case AT
shock absorber &1 IUIN & |

Drive &I It T 4 3R 3= A@ hard drive % components TR ST &1
T&d € 3R overheating AT electrical short &1 &R §9 ¥&d g1 Drive &
e e B W% A & o T HarH, q© HUS &1 YT B3 3R T a1
3 AR UGTf & IuART 4 & |

Quality power supply &1 39aiT &3: Power supply # 3dR-ded hard
drive @ JHIM UgdT T&dl g1 drive @1 draig gHYT & & U stable

voltage 3R current output & T4 3=t quality power supply &1 ITANT
Gy

f3affd virus scan 9@ Virus 3R malware hard drive &1 J&HH Ugal I
& 3R data loss &1 HRU 9 Tehd g | AT virus scan Iamd 3R infections
&1 A o U 3[04 antivirus software @1 updated |

Hard drive @ overload @3+ ¥ §d: Hard drive &I 9gd 3ifd& data a1 §gd
31fr® application & AU overload TR § system €T g1 AT § 3R drive
& dolt ¥ TRIE §H BT HRUT &7 vl &1 Hard drive &1 3FERIS files 3R

programs ¥ Tad 39, 3R §a! files & AW external storage devices &1
SUII B |




7. A backup ®%: A backup, hardware failure, viruses Il

accidental deletion % ®RUI data loss ¥ FaH § Hag HR F&dl gl favd
external storage device I cloud storage & 3= data &1 backup o, 3R
g GRId B & o7 Hy-999 W backup $1UIe0 o b fbdt smura fRfa
T 3% restore a1 o ¥as |

3id #, hard drive &I preventive maintenance 3! ¢iafg gFfd &3 3R data
loss @ e & foTT Aeaqul 81 39 gfaadl &1 UTa- &b, 31T 30 hard drive @I
et fUfd & @ 3R unexpected failure ¥ ¥ T TEHIdT #% 9&d g

Symptoms of Hard Disk Faults and their Troubleshooting

Symptoms of Hard Disk Faults:

1.

Slow computer performance: afé¢ computer application @I boot A

load FRA ¥ 98 3ifew T o QT |, df 98 hard disk & fail 81 &1 dbd &t
ol g |

Strange noises: Hard disk ¥ 3= aTell ST Smarst o™ & clicking,
grinding T squealing mechanical failure &1 ¥&d ¢ THdT |

Frequent crashes and freezes: R-aR crash gHT1 3R freeze gHT hard

disk @Y data & Tl &7 U 3R forg 1 efd1 & Iy IH=13f &1 Gobd o
ol g

Blue screen of death: Blue screen of death (BSOD) error hard disk &
1Y TR IO BT Hhd ¢ Ibhal g

File system errors: af¢ 3Ual corrupted files AT disk errors & IR H error
message W 81d &, dI I8 hard disk & fail g &1 Tdhd g1 THdT 5|

Inability to boot the operating system: af¢ &R operating system
&1 boot 3 H fail Tgdl &, dl I8 hard disk 1 failure &1 G &1 I 5|




Troubleshooting Hard Disk Faults:

1. Check the connections: gRf&d & f& hard disk @1 motherboard a1
power supply ¥ ST aral cable FRf&rd iR damage &I 8

2. Check for viruses: Hard disk &1 virus iR malware & T scan #319 &
fa1Q antivirus software &1 IYTNT B Sl THTT BT HRUT g Jhdl g |

3. Run diagnostic software: &% hard disk manufacturer G diagnostic

software UG &d & ol 391 hard disk & Iy FHT3f o1 Uga 3R A
IR IHd B

4. Check for disk errors: Error & fal€ hard disk @' scan & 3R 3= guRA

& foIU 31u= operating system # built in disk error checking tool T
SUGT B |

5. Defragment the hard disk: Defragmentation tool T ¥ hard disk &
TR ®I optimize FX 3R file system errors &1 e+ & Heg fHd o o

6. Backup and replace the hard disk: af¢ hard disk fail 8 38! &, @ data

loss @I JAdb+ & forg Tt wg@yul data &1 backup T 3R hard disk &1 STeg
3 Sfeg Seal Hedqui g

Symptoms of USB drive faults and troubleshooting

Symptoms of USB Drive Faults:

1. USB drive not recognized: 3¢ plug in &3 W USB drive &1 Udl 8] Iddl
g, A1 T8 USB port a1 W4 USB drive ¥ TH&1 &1 Tohd ¢ Tl g |

2. Slow transfer speeds: af¢ USB drive @1 transfer rate 9= ¥ §gd 4l
8, d1 I8 fail USB drive &1 J&d 8l 9hdl |

3. Corrupted or inaccessible files: af¢ USB drive WR files corrupted &1
inaccessible &, a1 a8 USB drive & THI &1 Ydhd & Taval g




4. Error message: df¢ 3! USB drive ¥ files access dT transfer &3 &1

I Rd 99 error message T gIdT 8, A1 g8 USB drive & THI &1 ddhd
B gl g

5. Physical damage: af¢ USB drive physical €9 ¥ damage a1 ¢eT g3M g, I
g Sl T BTH Tg1 IR Fhdl 6|

Troubleshooting USB Drive Faults:

1. Check the USB port: 3= devices & H1¥ TRI&UT dHh AT H< fb USB
port 3% ¥ HH TR BT 7|

2. Check the USB drive on another computer: af¢ USB drive &1 T SR
TR UgAHT g} T 8, T8 31 & fory gl dheger WR v o s ag USB
drive T1 R | I3 T ¢ |

3. Format the USB drive: USB drive &1 format &3 ¥ file system @& error
®1 31 B 3R drive B 3BT default RURTH restore T3 T A o Tl
g1 &M € fs USB drive &1 format & I 399 Aivg 9+t data fire Smam|

4. Use antivirus software: Virus 3R malware & flt USB drive &) scan &34
& fIT antivirus software &1 IUANT 6 Sl GHATY 2T B Jhd 2|

5. Update the USB driver: USB driver @I update @&+ & USB drive 3R
$HYR & operating system & s compatibility THRSH &I 3 B &
Tee B davd g

6. Replace the USB drive: af¢ USB drive physical ¥9 & damage & I
SIRIGT RUT & THRT 31 g1 gicil 6, af USB drive &I S&aT ST g1 Jabdl
&l




Display

PR e 7, display (ST monitor T screen & =0 & Ht ST SIraT %) Udh output
device § STl users @ visual information f&aTdT 8 | e Rieed # faf¥a UHR & display
&1 IuANT foran ST €, SS9 CRT (Cathode Ray Tube) ¥ @R LCD (Liquid Crystal
Display), LED (Light Emitting Diode), OLED (Organic Light Emitting Diode) 3R 3
M &

Display & UHR & 3], P Rrea 4 display quality 3R performance &I guTfad
B a1 3T BRBI H resolution, refresh rate 3R color depth MU B 1 Resolution
screen UX pixels & G- B affd Fal §, STa(d refresh rate display @I Ufd Jdve
update B Pt W@ B color depth  drTd 3 colors B TBAT F § IR screen W
yafRid foan o 9l g |

LCD Display

LCD (Liquid Crystal Display) T PR Gl display technique g Sl IR WR 3ﬂ‘gﬁ$
electronic devices H IUTNT Bt STl &, forad computer monitor, TV, smartphone 3R
tablet TN g1 T8 liquid crystal material DI TH Rd I ﬂGRe[ arl light &I HET B
BRIECEZCA LRSI %’ St polarizing material o1 g1 2fiel & & sandwich BidT |

Working Principle

Liquid crystal material T molecules Bd & foTg electric field &1 apply P& i fozmad
o aligned forar S gpar g Polarizing material g ﬁﬁ'@ﬁ H 8 crystal UX apply
voltage & YR W liquid crystal material ﬁumﬁaﬁr light 1l blocked 81 AT allowed
to pass gl Crystal rows and columns & TP matrix § TafYd 8Id 8, 3R UdH crystal
DI TS transistor gRT AT fHaT STAT 8 I W apply voltage ! fdfd HRar gl

LCD panel ®s Rl ¥ 1 8l 5, forad backlight, polarization filter, liquid crystal layer
3R color filter RMIT g | Backlight $MHAR TR LED (light emitting diode) TT CCFL (cold
cathode fluorescent lamp) J T EIAT 8, S LCD panel | ?!Glﬁ Gl light Uald HRAT B

Polarization filter dg ﬁ&l@ﬁ Rl § fb LCD panel | QGR%[ areit light Th specific
direction § polarized gl

Liquid Crystal layer liquid crystal material &1 U ydal! fhed I 5t gidlt § Sl id Pt
WRdl & &9 sandwich Bidl g Liquid crystal layer T 3ITHT-37eT pixels gid € o
subpixels - ¢Td], AR A T A T 8 B ISP subpixels | liquid crystal material
T transistor gRT A4 g1 8, S ST R apply voltage CAREDIECERGIN




Color filter material @1 T URd g S light & 3 colors @ filter Bl § oI a=admar
gl 8t 81 Color filter @I, 8 3R 1A filter ¥ &1 BT §, SN liquid crystal layer H
subpixels & 1Y aligned BId & |

e fobat subpixels UX voltage <IITAT WITdl g aI39 subpixels o liquid crystal material
P TD specific direction | aligned fparSmar g, arar polarized filter | ﬂTrRef Gl light
oI AT AT § T block FRAT g1 TA® subpixels TR apply voltage T combination
pixels T color 3R intensity Ay &ar g1 vd® subpixels UX apply voltage G
fdfd o, LCD panel ARAT S(@TT-3THT color UefRid &% IHdT1 B

LCD display screen UX desired image CRIG! liquid crystal layer & HFH I light ?ﬁ?[ﬁlﬂ
¥ ¥ block @R 3R 3IHN SH HH Hal g1 Liquid Crystal material B 9gd Iid®
®y ¥ i feear s g 7, o sharp detail 3R accurate colors & TTY high
resolution dTelt image TG &1 o ghell 5|

LCD display 374 display technique ®! JaT H %3 WIS UM ®3d & | 3aI80l & g

1. Energy Efficiency: LCD display CRT (cathode ray tube) display ﬁ@ﬂ:ﬂﬁﬂ
foTelt &1 ST va €, oI @ 31 energy efficient 3R TafarU & 3% d
14 &

2. Thin and Lightweight: LCD display thin 3R lightweight BId g, ST 38 laptop
3R smartphone oY portable device & o 3R §-d gl

3. High Resolution: LCD display high resolution Ucl- Fa g e efgfer a
3 display technique Gl NNEL H 3 detailed 3R sharper image PR
IR IHd g

4. Wide Viewing Angle: LCD display 3= display technique Gl SEL 7 wide
viewing angle Ul Xdl g, o o g i W W image fafir angles |
clear 3R visible I&T §

5. Low Heat Output: LCD display CRT display ﬁwﬁw heat 3TH Hd &,
forenT 31 § for 31oh WG TRA §11 3R device B JHAM g1H B AU HH
g g1

LCD display %ﬂﬂ'@w% Twisted Nematic (TN) 3R In-Plane Switching (IPS)I TN
display T § a9 3R T 8Id ©, A 37 W & angle 3R color accuracy it
Bl 81 IPS display wide viewing angle 3R 98K color accuracy Ual- B ©, A 3
TN displayﬁWﬁ&mﬂgﬁBﬁT?ﬁﬁ@ﬁ%’I




Plasma Display

Plasma display U YhIR P flat panel display technique 8 Sl 2000 & TH Pt R 3HId
T @B Bt T8 noble T & Rreor & Ut BT cells 3R mercury &1 T SIS AT &1
JTANT ultraviolet light ITT B & oI a1 §, S §&d | phosphors @1 visible light

BT IO B B HRUT ST |

Working principle

Plasma display & working principle Cal ﬁw AT ST 9ol §;

1.

Gas-Filled Cells: Plasma display 3 YHMIGR & &I wel T 991 8T g off 9
1R Th narrow gap T QT Bl 81 UAP cells H mercury D TS g1 & 1Y
xenon 3R neon TG &1 %07 ST B

Addressing Electrodes: TTH &1 Hid P ©e Bl TRGRN electrode Pt Th TRd &
Y Aftd fosar Srar % 3R Ui &I W Bl addressing electrode P Udh TRd &
1y Afd forar S 1 Addressing electrode @I row 3R coloumn ¥ SFafR¥YT
ﬁv_ﬁlTGﬂ(‘lT% ﬁfﬂ@q:\’ display A BIC cell BT matrix Tq’:k_ﬂ%l

Electric Charge: SI¥ electrode UX voltage ST STl g, M cell & IR T I TH
electric charge ST WIdl 21 Electrons &1 I atoms I (e foa S g, fored
plasma TR - S positively charged f%T T ions 3R negatively charged fu
T electrons Yad U highly ionised T gt gl

Ultraviolet Light: S &1 plasma §1dT &, TE ultraviolet (UV) light BT 3o Bl
21 UV light BT &1 e & 3aR P Tag W T phosphor F THCT B, e @
visible light T I B & |

Color Filter: U cell H @ sub-cells gldt & - dTd, 8T 3R H1dT - S colors &1
T} Sl BT IaTg dRA & To18 color filter & A1y AU Bt B

Image Formation: Addressing Electrodes Gl ﬂiﬁal U 9 voltage UG
individual cells 1 T TT & {1 ST TohdT 8| TAF cell |R applied voltage HI
faf3d #P, display TR TH image §T8 oI Adbeil 5 |

Refresh Rate: Moving image M & ferg image &I Ufd &S B3 aR refresh far
SIS



Plasma display %H@[Eﬂlﬁﬁﬁw?}%’%%ﬂg high contrast 3R deep black levels &
1Y bright, vivid colors 3&a $R Tl g | TT SHFATT 8 Fifd LCD display SR backlight
R R 39 & so display | phosphor e light Ifold #Rd g1 Plasma display o
LCD di%splay Gl KL T wide viewing angle giar 8, o fafy angle I clear image
IESGI

gTale, plasma display & & JHUM 4 81 3 LCD display &1 gaT # 3ifie fosielt @
TUd oA &, 3R display o IUTNT B! S arelt 1 display & IR H g WR buzzing
sound U1 &R & 81 Plasma display &1 4 Ter Hifira shiamesra grar &, for s avm
100,000 ©¢ BT THI Siige®Td gl & |

BT & auf |, plasma display ®H 3H 81 7T 8, LCD 3R OLED (organic light emitting
diode) display TIfH® flat panel display technologies & 0 U M Hd 5| gIaifey,
DS application o 3t off plasma display T I T ST % S commercial 3R
industrial STANT & @ large format display |

TFT Display

TFT (Tin Film Transistor) T YR &1 display technique 8 S 3THAR W LCD screen H
JUNT B} Il 8 1 T8 display T ud® pixel & TAIY electric current & flow @I TR &
& ﬁ‘l’Q transistor o Udh matrix dT JUANT B (5{ o ud® pixel &1 brightness S‘ﬁT
color TR et (HIAT Dt Hﬁ"ﬂﬁﬁﬁ?ﬂ%l

TFT display & working principle DI 39 SR JHIIT ST bl e

1. Liquid Crystal Display: TFT displayWWﬁ LCD (liquid crystal display) screen
Bl 81T LCD screen polarized BT & al gdog\l'@a:ﬁ@?ﬁ%ﬁl% liquid crystal
material ﬁwm—dm WWW%I uId liquid crystal materaial UR electric
current apply fpar srar g, A Ug crystal molecules ¥ oreintation P! §d adl &,
S 9&d H Hid J TOIRA aTa light BT AT BT THTTId ST 8 |

2. Pixel Array: T TFT display H U pixel array BId1 g, Sl 3GHT-3(@T pixel &I Th
matrix Eﬁ?ﬂ % 5| display &Td]I %I SRILD pixel G sub-pixel I F4 S\Idl %’ PRI
T T (@1, 81 MR =fia) & fore U |

3. Transistor: Display T Udd pixel &I Uh Udail-hed transistor gRT A foban
ST §, St U YR BT semiconductor device § ST electric signal CAEHEICES
b dl %’I Transistor Tdh matrix H afeyd 6-1?[ % od UdF row GﬁT column
display U pixel & corresponding Hckd




4. Voltage Control: Transistor | voltage SUIEES] corresponding pixel o g8 gt
current @ AT B AT favan ST ThdT €1 T8 TS pixel B brightness 3R
color B TAI% ¥U § FAdfd oA & 3rAfd a8

5. Color Filter: Pixel ¥ oIk dTdl light & color &I fAAfAd &1 & T TS sub-
pixel TR T& color filter I ST g | TA® sub-pixel T UdIed 8 aTel! current
AT &) §addR, pixel & overall color BT adjust fHaT ST T&dT 5|

6. Backlight: Displayﬁ illuminate 3 & faIg, pixel array%@@@ backlightFITﬂ'Ff
Sl 81 Backlight SHAR WR LED (light emitting diode) AT CCFL (cold cathode
fluorescent lamp) P TH el BB Backlight@ light pixel array@[?ﬁﬁ
ﬂTrR_cI%T%, 3R YA pixel ¥ TORA T light B AT &I transistor GRT U fear
ldi |

7. Image Formation: AP transistor TR apply voltage P! AT FRop, display U
Udh image @I-II?: ST gl %I Moving image CoIC] aﬂ%m image AR RG] a"_‘ic
IR refresh fa1 ST B

TFT display & qeq i o ¥ U T8 | f T8 accurate color T 3R high contrast &
Y high quality images 3 X Hohdl g1 TFT display T fast response time ﬂ-ﬁfﬂ?ﬂ%

S 3% video 3R gaming application ﬁW%WWW%I

gTalte, TFT display 3J UPR Gl display techniques Gl SEL T 3ffI% 7EH B AP %’
3R I8 Tferd A & fore Ayl A & fosTelt &t Saxadhdt gt 81 39d HfAfa,
fafira angles ¥ ¢ O WR TFT display color shift & g § IRid g1 udhd g |

LED Display

LED (light emitting diode) display T YhIR Gl display technique sl image 9l video
M & forg light emitting diode & matrix BT ST HRAT § | T8 electronic signage, ES
video display 3R digital hoarding T IUGNT 1 S a1l Teh SATD BT technique
81 LED display @ working principle ! fAETIHR JHgmAT S 96 &:

1. LED Pixels: LED display pixel DI Th array@ S IdT 8, T8l U pixel BT LED
light % THg ¥ &1 81T 81 Display H IUINT fHU 9H &I LED AR W
semiconductor material & &9 id & St light 3 HA & 9 3P T J
electric current UTRd a1 ST B




2. Three Primary Colors: LED display T IUTNT &I S dTelt LED P AR WR dF
uryfies T B fauTfora forar Siran 8, o ara, 891 SR el | Ude T &t intensity
DI dGaDR, display colors 3R shades &I T faEd Rl DT ITGT DR Fobdll

gl

3. Control Circuitry: LED displayﬁtﬁaﬂ? pixel @1 T microcontroller T 3= control
circuitry GRT A foar ST § Sl fadiTd LED & T1 3R s R Ihdl g
JTE! THS B adjust B THAT g |

4. Power Supply: LED display U power supply gIRT Faferd g g display G
SHIdRYdh voltage 3R current UG HRT &1 Power supply AR R display
housing & HIdR I1 TP 3T power supply unit H fa gt 31

5. Driver Circuitry: Driver circuitry display T LED Bl HadH signal Yald B b
forg IR §1 U video source ¥ input signals @I LED display gIRT 3[dYdh
appropriate signals ¥ ufeafdd Har gl

6. Refresh Rate: LED display fee o smaR W high refresh rate BT §, o ufd
second display & refresh B &1 WS &) efid Hal g1 Th high refresh rate
& URUMERGEY moving image # smoother motion 3fR less flicker 8 &1

7. Backlighting: 9 LED display, display Gl brightness 3R contrast EIE'Ief AN
backlighting &1 IUANT forat ST B Backlighting Th 3cliT light source UT pixel
array & U0 ITARGT LED BT SUTRT dReb UG HI T Tehall |

8. Viewing Angle: LED display T TP wide viewing angle gIdT &, foraaet af g

faftra anglesﬁa@eﬂﬂ?—ﬁ imageﬁ"@_ga?ﬂél

LED display technique %H’@[ Al H I TP STqB high brightness 3R contrast g, Sl
39 18 ARl § a1 3 fRuferdt & IuanT & forg Iuged §1aT § 518t display & gR o
T P SMTaRIHAl Bt g1 LED display i) energy efficient g 3R 8= display
technologiesﬂﬁﬂﬂﬂﬁﬁ@%l

OLED Display

OLED (organic light emitting diode) display T display technique el light I B
& %’E organic material P! gdal e &1 SUINT Elﬂ?ﬁ%l OLED display T ST H'T'st
electronic devices H forar SIraT 8, fS9H television, smartphone 3R wearable devices
M &1 OLED f&¥& & working principle &1 39 UHR THST ST Tabdl ©;




1. Organic Layers: OLED display organic material ﬁﬁmqﬁrﬁwﬁm%sﬁ
&l electrode & &9 sandwich Bl & | Organic Al g organic material DI Th IRd
Pl _eﬁ?ﬁ % ST electric current Fﬂ"lfﬂe[ UX light I&ford Hdt % Uh Ogd S
electrons &1 transport Il % 3R Udh Ud S holes (absence of electron) G
transport AT &I

2. Electroluminescence: Wd electrode UX Uk voltage ﬂl‘L%ﬂT oI ldl % al electron
3R hole emissive TRd H V[shY excited molecule 14 8 578 exciton HaT SITdl
21519 81 T exciton 3O ground state ﬁ?ﬁ?ﬁ%, G light Ifold Fd g1 Ifold
light T color emissive URd | Ugdd organic material UX Rk sxar gl

3. Pixel Control: OLED display T 3{eT-3aT pixel gld g o image Il video CEIC|
& fore Tad = u § Fafd foran o g&ar g | vds pixel sub-pixel J g S
AT, BT T A1 light ScToId BT 81 U® sub-pixel B intensity B TGABR,
display colors 3R shades ﬁ@ﬁﬂﬂ WWW%I

4. Power Supply: OLED display Uch power supply gIRT enferd g1 § o display Gl
3{TdRYP voltage 3R current USH &d &1 Power supply AR | display
housing & HioR 1 T 3T power supply unit 7 g gt g

5. Driver Circuitry: Driver circuitry OLED display CARSICLUED signal Uald HH B
fore SRR 1 T8 video source input signal &I OLED display & T sra=as®
3fd signal ﬁqﬁaﬁamél

6. Thin and Flexible: OLED display thin 3iR flexible 81d 8, S 3= curved display T
wearable devices ﬁW%WWW%I OLED displayﬁﬂexible nature
organic material & IUTANT o BRI Eﬁ?ﬁ% S 3 display technologies o ST
P M arett inorganic material ﬁ?‘\lfl?[f[ 3P flexible @’cﬂ%l

7. Less Power Consumption: OLED display energy efficient g 3R 8= display

technologies Gl Skl T oW foell Bt Wud Hd ¢ | T 39T § Fifds OLED
display @1 backlight 31 fTa<adhar g gidt 8, fIIHT ITANT LCD display H
brightness 3R contrast W%%’QWW%I

OLED display technique & q afl § I Uh B high contrast ratio g &
URUMEREGEY deep black 3R vivid colors 8Id &1 OLED display T fast response time i)
g8, S 38 gaming 3R 3= application & o 3=l &1dT §, fS b o fast moving
images @I AT gl gl Y& 3{cdl, OLED display T U wide viewing angle GGl
%,Wa{lf%%ﬁﬁ-lﬂangles ¥ g IR ot imageﬁﬁ'l_sca?ﬁél




CRT Display

CRT (cathode ray tube), U electronic display technique & forT I LeD, LED 8RR
plasma screen & 3T ¥ UG television 3R computer monitor T AYH ¥ I fobd
Of[dT YTl CRT display Udh electron gun gdd vacuum tube &I I HRb HTH BT §
SN electrons & Udh beam bl ISl Hl % o a1 | Udh phosphorescent screen Pl
3R SR foan ST 81 19 electron screen CR%EW%, GIEES light Iafold Hd
g, forges gfvumaey image 3R text &I display BRI

CRT f&&& & working principle &1 IR a=ull # THATAT T Wb o

1.

Electron Gun: CRT display ﬁwaﬂﬁ electron gun J Bt ©, Sl electrons &

beam S & T TR 31 Electron gun 39 U ¥ TH cathode & o

T T Srdn % o g electrons &I I BT %I 21 electrons CARGE]

%Iectric field QIRT Uh anode &I GﬁTc_dﬁ_dﬁv_qTGl'lﬂT% S beam BT 3THR el
I

Deflection: Tdh &R electrons P! fH0r 99 91 & dlq, 3@ screen & specific
areas @1 3R FGRIT B B MaAHAT 8T &l TG deflection THS Hfehar
& A1egH § U far ST g Electromagnetic coli & &l 9, horizontal
deflection coil 3R vertical deflection coil T ITINT B deflection USTﬁ?‘QT
\_SITHT% 1 T coil magnetic field WW%@[ beam WWW% ﬁmﬁtrs'
wﬁ@w%ﬂnﬁ move W\’?IT%I 2 coils %mmﬁw%a@ﬁaﬁﬁ current
aﬁﬁu‘ﬁam, screen UX beam ﬁ@rﬁrﬁ%@rﬁﬁﬁammw%

Phosphorescent Screen: SId electrons CARER phosphorescent screen |

THCl %‘ ar sﬂﬁ screen 9 light IGEANGI %I Screen phosphor &I Uh gd )
P! BT 8 Sl electrons ¥ THABR THEA 5 | IO light T color JUART
f3T 71T phosphor & THR TR AR a1 2|

Pixel Display: CRT screen UX display image screen & fafRry &1 &1 illuminate
BHID d'-llsr STl %I screen R TIAH easrﬁqa? pixel WGHFIT% 3R 3T pixel
3 THIA a1 electron beam @l intensity 39 pixel Gl brightness CAREEIIRG|
C2Gl %I Pixel & faf¥d combinations @1 illuminate &R, complex images
3R text BT THIH W display%ﬂTGﬂW%I

Pl e, CRT display U PRIl 3R fayaia technique 8 SN CRHI db display &
Ui TYF & U § B Bt ¢ | BTalfp, a9 RMET HHT STd1 § 3R 3 %1 8
d% g techniques S LCD 3R LED displaymmmﬂm%l




Compare Working Principle of LED and LCD Display

LED Display:

+ Ud image M & fore T backlight 3R light emitting diode Dt Th array &Il

JUANT HRAT B |

Udd LED U semiconductor material T §] G\Idl % S| s%lah HIIH I current
TaIfed 81 W light I BT B |

Image M & ferg backlight LED Gl array & AT TG ¢ |

High-contrast image M & oI YA LED i brightness &I HfdaTd =9 9§
adjust fa1 ST gar 3|

LED display 3{T-T high brightness, high contrast 3R @ SfiaeTa & fg s
EIcK]

LCD Display:

Image ¥ & T backlight ¥ TfaT U ¥ block H=A T light &1 allow B &
foTT liquid crystal T IUTRT FRAT B |

Liquid Crystal al polarized filter % S sandwich B1d & 3R current UaTg &1 SIS
HP manipulate fHIT ST IHAT B |

old Udh current <ITIT ST g liquid crystal SId 8 3R filter & polarization &
3MYR TR TP BT ToRA G § 1 3 3G IR adl 6|

Image ST & o8 backlight liquid crystal o ATEH § THG B |

LCD display 3T thin profile, less power consumption 3R AHR B f&%qq
sl o forg S S |



Graphics Card

Udh graphics card, S video card AT GPU (Graphics Processing Unit) & =g T S
ST 8, U computer system P Udh component g images, video 3R animation &1
Udd - & U TR g1 I8 hardware &1 U@ specialized piece g ford PR &
CPU (central processing unit) G| SNEL T Sifed TOHT B 3R images @I faster 3R
more efficiency | UXdd & & forg design forar T Bl

Graphics card %H’@[ component GPU, video memory (VRAM) 3R fafira input/output
port g1 GPU graphics card D UTYfHeh processing unit g SR images G uxdd A D
fore sirawaes Sifed M1 HRA & foe TR 81 98 §9IRI 81 processing core A §T R,
T TR TUMHTSH 1 Seg] 3R HRIET S B H & 8 | VRAM TS dedicated memory
%WB’Q’@I"T GPU gRI image data 3R texture ﬁ%ﬁﬁﬁ%mmw%
ISREGEIE rendering time &I \’rﬂqﬁﬁfﬂ('ﬂ%l

Graphics card UX input/output port £ computer % motherboard 3R display & 1Y
communicate X @1 Hﬂ'ﬂﬁféﬁ%l HDMI, display port 3R VGA T 3H O 8, fS 1
U graphics card 1Y USB-C-T} IR Thunderbolt 3 Wﬂﬂ?ﬁfaﬂﬁ%l

Udh graphics card Eal PR & motherboard H W fopar o wpaT B 1 expansion
card & &G T (e J SNST ST bl HEEIREgR &HW graphics card motherboard |
connect R4 & oTT PCle (peripheral component interconnect express) interface &I

IUNT R &, ORI CPU 3R GPU & &1 high-speed data transfer Gl G@ﬁﬁﬂ?ﬂ%l

Graphics card B AR TR gaming, video editing 3R 3= application o Iuan feu
SId § e fo high-performance graphics rendering DI TIRIHAT BT |1 IAHT
SUIRT Y SfeT sl & forg oft faran ST gahdt g, SR high-speed @ 0T &1
TIIHAT Bt &, O b scientific simulation 3R machine learning |

Graphics card & TG Bl 3BT clock speed, memory size 3R speed 3R processing
core B WA & T & AT STA1 5 | Higher clock speeds 3R 31 processing core &
URUMIRERY AR TR St & rendering time 3R 98cR image quality BIdl 8 | BT,
graphics card D DI high performance & 1Y BID ¢ gahdl AL graphics card
1 HE@YUl 81 STl & S applications @1 fafR1y Srazaearsii &1 1 exdr gl

Video Capture Card

Video capture card, S video capture device % g & Yt ST ST 8, hardware &1 Tdh
piece g ol HR &I 9183 source ¥ video 3R audio signal capture P DI &Iﬂ'ﬁlﬁfﬁ?ﬂ
g1 9 98X source H camera, game console, VCR, DVD player 3R 3 video device
A 8 Fhd &




Video capture card AR R U HECR system P a2 RITUT foma o § 3R fafta
input port, o composite, component, HDMI, T SDI &I JUINT b ISl source
ST 81 Card 99 analog AT digital signal @1 T UI=U § URafdd Hdl g o e &
CPU gIRT process foraT S T dT 8, 9 video 3R audio data & real-time capture 3R
encoding @I WW%I

Video capture card &I 9T faftra application & forg fosar s oar B, fS9H video
editing, live streaming, video conferencing 3R video surveillance MU &1 T ATHIR

W content creators 3R broadcasters §RT 3-d productions CANIY high-quality arat
video 3R audio capture W%W ST m SITd %I

Eﬁﬂ@mﬁvideo capture card & internal 3R external | Internal video capture card
computer system & 3fcX installed m R % 3R Eﬂ’eﬂof source @1 Udh %R?ﬁﬂ T video
signal capture & & g design fhu M §1 3 3 AR W 34w fFmrrd g § 3R
e video capture devices Gl Sl o oH latency Uald FRA B Eﬂ 3R, 98¢ video
capture USB, Thunderbolt dT Ethernet port BT IUAN PR computer system I connect
Eﬂ?f % 3R Udh camera Ul game console o Uhd source I video signal capture P
%%IQ design ﬁv"Q‘TQ%I Internal video capture card ﬁwﬁé SRR AR portable
3R setupaﬂﬁﬁ&ﬂ%‘lﬁ@ﬁ%l

Video capture card 3% resolution 3R frame rate support & e ¥ +ff f= 8 9@d
gl DS PR P18 480p dI 576p UX standard-definition video capture B b g
design fhT T &, ST&fds 31=T 720p, 1080p, TT 8T I fdh 4K resolution TR high-definition

video capture XA T 9&H §1 3 e, P capture card high frame rate UX video
capture o 7 Ferl 8Id 8, S smoother playback 3R 98 slow-motion effect Pt

3rgAfa forerdht 21

Video Troubleshooting and Maintenance

Video troubleshooting and maintenance # video device 3R system & 1Y IUF 8
qTelt TSl B Uga el SR 3% 1% Bl WA ¢ 1 T8 A w3 & forg
IIBqu;Uf% f% video device 3iR system optimally U J BT B © AR high quality
dTdl video outputWW%l

fAgfefad P& HIMHIY video troubleshooting and maintenance Caus

1. Check Connections: Wﬂﬁﬂﬁ%ﬂlﬁ cable 1R connectorW@@%E’Q%’ 3R
IRAT UV TS §U R I connection & TRUMRGET BRI video quality T
signal T QU &9 g1 9l g




2. Check Power STid: GTiUd & fab 94t video device %ﬁﬁﬂﬁ% 3R power YTtd
IR g gl o fp power cord 3F | plug fu 7T § 3R power switches d¢]
R H R

3. Check Video Settings: AU BX b video device settings sfwsd U & ferg

3® 9 configure CARIERRGIE application %mwéu@ﬁﬁ@am$
fQTT resolution, frame rate 3R aspect ratio settings D1 Sl PR

4. Update Software/Firmware: ﬁﬁ@ﬁ &< fob Tt video devices T latest software
gl firmware update installed HE) updates video Gl quality o JYUR P Johd §
3R fF known bug TT THI &I 3% H Thd & |

5. Clean Equipment: Y& 3R TAd &I STHT g ¥ A+ & forg Fafid =0 & video
device T ®X | Ti¢ device b HRUI overeating eﬁ?g@fms‘rﬂaﬁél

6. Replace Worn Components: G cable, connector, AT power supplies oY

component WRTd BP[ TI'Q%'?JT RIRPES] Eﬁ T % ar B% 3 video output ﬁﬁ'@ﬁ
Wﬁ%ﬁ‘lﬁ replace ﬁOTITGfFITEIT%QI

7. Troubleshoot Issue: af¢ FATE! TERWIE BT HA & d1G JHKT S X8 &, dl
U & source B Qedl+ FIH AT BT [aRU HI | sﬂ'ﬁf device settings &t
NIE| Al components P ACAl-Sedl BT T 3 ﬁﬂ%’l’q?ﬂ & 1%111 technical
supportﬁwm‘m&lﬁﬁw%l

fafid video troubleshooting and maintenance BHRb, users q’s’ﬁﬁl’f\%ﬂm T g [
3% video device 3R system JER ST Y HH BIA § 3R high qualitya'lﬁvideo output
TS % & | I8 downtime I b+ 3R At HRAAT T replacement D1 SMIID T Bl
&Y B H HEa PR Ihdl 5

SMPS

SMPS &I Hdcdld switched mode power supply HEH Th UHR Bl power suply g o
high-frequency switching T JTINT HRd AC voltage @I DC voltage # gfkafdad st
g1 SMPS 37Ot high efficiency 3R compact size % HRUT fAfH electronic devices, o
computer, TV 3R audio device & STU® =0 F JUTNT {1 STl |



High frequency

Tiny or low mass step
down transformer

sutch (15 - 50 kHz)
Inpuat AC Output DC
i T
Rectifier - < .
: — S Rectifier .
and Filter i i;' 5 S
N % and Filter
A < E
High volt and Highvelt DC —_—
low frequency
Feedback
-] - Cutput |
PWA i Isolation Semsor |
Oscillator
e, 2
S

Error amp

Block Diagram of SMPS

Udh typical SMPS & block diagram o fafaRad component ek

1.

Input AC Voltage: SMPS main power supply T AC voltage AT B, S 3MHAR |
110V IT 220V AC BT 5|

Rectifier: Rectifier circuit diode dI bridge rectifier &I STINT B AC voltage Cal
DC voltage A ufvafdd #rar g1 T8 bC voltage unregulated g 3R 3 significant
amount & ripple gl

Input Filter: Input filter circuit ripple &I HH IR § 3R DC voltage Eal g
Dl %I 29 filter T MR IR capacitors 3R inductors Eﬁ?f %‘I

Power Switch: Power switch T semiconductor device 8 SIf DC voltage Gl high
frequency TR switch HRdT 8, 3THAR TR 20 kHz § 1 MHz & &1 |

Transformer: Transformer &1 ST output voltage | input voltage DI ST
B 3R ATWHATIIR voltage B FHWR T A1 dx= & forw +ff fasan s g1
Transformer ﬁEﬁ‘CITEﬁ 3 3fdes windings Eﬂ?ﬁ% 3R \HTHT‘ﬁTtRE@ power switch
& TIY SST Tl gl

Output Rectifier: Output rectifier diode Il bridge rectifier &1 JYINT &R high
frequency AC voltage B DC voltage # uftafda #ra1 31 Y X U DC voltage
31ft 1 unregulated § 3R SUH $& AET H ripple B



7.

Output Filter: Output filter ripple & HH HAT § 3R DC voltage ﬁﬁ%m?m
2139 ey § 3MdR W capacitors 3R inductors 814 |

Regulator: Regulator circuit output voltage G| doIl U reference voltage |
HAT § 3R TS stable output voltage d-lT g+ & fou power switch & duty
cycle Dl adjust Hdl gl Regulator circuit AR R TH integrated circuit (IC)
BT IYTRT HRP implement T STaT B

Output Voltage: Regulated DC voltage SMPS &I sifam output g, forgesT Iugm
fafid electronic devices ®I power A & fo fpar s g1

Working Principle

1.

AC-to-DC conversion: SMPS T Ugdll @RUI T AC input voltage 3 DC voltage o
rectification 8| T8 U bridge rectifier IT diode T IYTNT HRb AT ST § S
alternating current @I direct current H Rkafdd &Rar 3| Y =RUT d[ output Udh
pulsating DC voltage gl

Filtering: qURT TR filtering =RUI g, Gﬁvoltage @I smooth TR 3R ripple DI
HH T & g capacitors 3R inductors T IYTNT FRb pulsating DC voltage
@ filter foaT ST 5 |

Energy storage: AR =RUT H, DC voltage Cal capacitor I inductor T store fdar
NG %‘I Y TR & G:RI:L energy Eal input voltage source | energy storage
device # transfer a1 ST B

Energy Transfer: arft w5 o capacitor Il inductor T store energy @I load |
transfer faT ST 81 T8 power semiconductor device Eal high frequency WX dIc]
3R dg FRP fHaT ST 8, SMHAR W 20 kHz 3R 1 MHz & &idI T8 high

frequency switching ¥ high frequency AC voltage 11 8, ORI transformer &1
JUINT HXPb U 3T voltage level H aRafed faar srar g1

Output Regulation: SMPS ol Ufaal aRul output regulation stage 8, &l
feedback circuit T IUTNT HRb output voltage D stable level TR FfAd fasar
S8 1 T8 circuit output voltage El'ﬁEK*HT reference voltage J FRAT g 3R R
output voltage d-U g4 & forg switching frequency Gal adjust pXdl gl



6. Protection: SMPS T 3{fdH TRV protection TN 8, S SMPS &I overload,
overvoltage 3R overtemperature Y sarar 81 I8 fafvr protection circuits o
& current limiters, overvoltage protection 3R thermal shutdown T ITGN

H& T SITaT g

Operation

SMPS & basic operation T AC voltage &I DC voltage o geaT ST &1 SMPS &
operation %WE@I?R'UT%

1. Rectification: Mains & AC voltage P rectifier circuit HT STANT B DC voltage
T QYR ST 8, fSRH 3MHAR W diode T bridge rectifier 81 g |

2. Filtering: fdt Y residual AC ripple P! g & AT rectified voltage I filter
fooar Gl'l?ﬂ%l Yg Udh capacitor Ul Udh capacitor 3R Udh inductor & combination
B IYTNT HP fohdT ST 5|

3. Switching: FiIterﬁW"IT{ DC voltage ﬁ?‘l—dw switching circuit H feed forar Smar
%Gﬁvoltageaﬁ high frequency W}, STHAR TR 20 kHz ¥ 1 MHz%@ﬂaﬁﬁﬁﬂﬂ
3R &g ol g1 Switching circuit @ AT THR & power switch, o &
MOSFETs, IGBTs, TT BJTs &1 SUANT dRab AN fordT Sl Il B |

4. Filtering and Regulation: Switch fou T voltage ®! forddt off _w AC ripple Dl
EE'I%[ & ﬁﬂl B T filter foaT SITAT % 3R control circuit BT ITIRT HIPB desired
output voltage Cal regulate fdar ST |1 Control circuit & AR WR U6
feedback loop g1 g S output voltage UX eI} XQdl ? 3R stable output
%oltage ®I §E XTH & g switching frequency Il duty cycle G adjust dXdl

I

Advantages of SMPS

1. High Efficiency: Linear power supplies ﬁ?‘\lﬁ:ﬂf{ SMPS &WW% 3THAR
W 70% ¥ 90% & &t frHe! efficiencies THIHIT 40% &

2. Compact Size: Linear power supplies ﬁﬂ?ﬂTﬁ SMPS dgd BleT 3R fedl % St
= portable devices A IuaT & foru sireef ST B



3. Wide Input Voltage Range: SMPS input voltage @1 Tdh fa¥qd 4Tal TR HTH DR
J&HdT 8, I T8 SehT-31eRT = H 3THT-3ITHT AC voltage standards & SUTRT

& fore Iugad 8 ST g |

4. Better Regulation: SMPS linear power supplies Gl NSEl | output voltage &I
S8R regulation 3R stability &M &l &

SMPS Output Voltage

SMPS T output voltage 39 application R AR a8 e foe 39 design foar
gl P HHIY output voltage T +5V, +12V, -12V, +24V 3R -24V A &1 Feedback
circuit I dGABI voltage output Eal adjust fpar o gepar g, o power semiconductor
device & duty cycle @ fFAfd HAT B

SMPS Color Codes

SMPS & wire & color code confusion @I JH 3R RE&m ﬁﬁf’l\j’a CIORC Y
standardized %I Wire & ﬁm standard color code %

¢ Red: +5V

* Yellow: +12V

e Blue: -12V

* Orange: +3.3V

« Black: Ground (0V)

» Green: Power Good signal
» Grey: Power OK signal

*  White: -5V

« Purple: +5V standby

SMPS Connectors

SMPS T IUTNT fbU S d1d connectors @1 faftrd HCT components & IqY
compatibilityﬁﬁﬁﬂﬁ%%ﬁ Wt standardized fa1 T 81 SMPS H IUaNT fahT oA
ard P& HTHIY connectors o e €




» ATX Connector: g main power connector & S SMPS @I motherboard &
SISdT 81 ATX standard & version & TR TR S¥H 20 T 24 pin |

« EPS Connector: 99 connector &I ITIRT CPU & 3ifaRad power Ucld P
%WWW%I EOS standard & version & GH‘JRWEFEI 4,84l 12 pin

gl

« SATA Connector: g9 connector BT IUANT SATA hard drive 3R optical drive
Gal poweréﬁ%ﬁmmw%l 394 15 pin g GﬁTZI_&'QTIe[ Molex connector
I BTl

- PCle Connector: 39 connector &1 SGaNRT graphics card P faRad power
UaH &34 & fore frar s g | Graphics card Gl power requirements & 3MTUR

R 39H 6 78 pin B

 Molex Connector: g9 connectorﬁwgﬂe{ hard drive, optical drive 3R
31 external device &I power i@ ﬁm foar Srdn %I Eﬂﬁ 4 pin Eﬁ?f % 3R
g SATA connector q dgl BBR_‘H %I

Power Supply Form Factor

Computer hardware & Q:I_cﬂ-ff[ T form factor Ydh component Il system & layout, size
3R shape oI Tefifd Ha1 g1 Power supply form factor ICELESU R power supply
unit (PSU) & fdd dimension 3R specifications Ca) ﬂﬂﬁ-f_d Hdl % ot fopaht faQy
computer case Ul system T fit IR & [T design far m 81

s TR & FeR H9 SR Ried &1 39% HiaR five 817 & fore fastett smyfef & faftra
THR 3R HR P AT Bl 8, 3R 37 ATTIHATSHT BT R HRA & o8 T &
1Y fafia 0 SRS WA U 5 | I 3 faotell Smyfd Wid dR&! & ATX, SFX, TFX
3R FlexATX 2N g

1. ATX:
ATX (advanced technology extended) form factor desktop computer & fou
&Y 3{TH form factor %I ATX power supply 3THIR TR 150 mm x 86 mm x 140
mm (W X H X D) ATl § 37R 300W 3TR 1000W & &1 power rating Bl &1 ATX
power supply motherboard Cal power supply & forg 24-pin main power
connector T IYTNT HRT & 3R CPU &Y power supply o & fag sifafvad 4-
pin 9l 8-pin connector lﬁaﬂﬁél




2. SFX:
SFX (small form factor) form factor Ca) compact desktop 3R home theatre PC
& ferg design far T 81 SFX power supply 3THAR TR 100 mm x 63 mm x 125
mm (W X H X D) ATId 8 3R 250W 3R 750W & &9 power rating 81dl g1 SFX
power supply 24-pin main power connector Pl JUTNT FHat § AR CPU &Y
power supply o o fog sifafkad 4-pin Yl 8-pin connector 1t 8 Thd B |

3. TFX:
TFX (thin form factor) form factor SFX form factor %W%, W%ﬂﬁ 1 BleT
3R Udel 8, S 39 ultra compact desktop 3R all-in-one PC & forg 3mmeef &Hmar
21 TFX power supply 3THAR TR 85 mm x 65 mm x 175 mm (W X H X D) A0t
g 3R 200W 3R 400W & &F power rating gl 81 TFX power supply 24-pin
main power connector [ ST il % 3R cPU &I power supply B b fog
3ffafad 4-pin 4l 8-pin connector 1t 8 Ihd g |

4. FlexATX:
FlexATX form factor &I BI¢ form factor desktop 3R embedded system & 1%112
design {1 AT B 1 FlexATX power supply TAAR W 81.5 mm x 40.5 mm x 150
mm (W X H X D) HTTc § 3R 220W 3R 400W & S power rating BTl g
FlexATX power supply 24-pin main power connector BT IYTNT B g 3R CPU
Cal power supply P & forg sffafad 4-pin 4l 8-pin connector 1t 81 I&d B

g standard form factor & 3ffaRa, P manufacturers specific computer case I
systems & {0 non-standard form factor & 1Y custom power supply i) produce HId

HEL ﬁﬁ'@ﬁ PRI Hscdlzl\ulr% f&b 3mud gRI Efﬂ"l's; power supply proper fit 3R B
ﬁﬁ'@ﬁ CaSEANIMEICY computer case Il system & form factor & compatible &l

Power Supply Troubleshooting and Maintenance

Power supply troubleshooting and maintenance U healthy 3R functional computer
system P! §AE I/ & HSchLUf qu\%'l 3O power supply & troubleshooting and
maintenance & f%fE gl P gsdld %Q R %

1. Check the Power Cord: ﬁﬁ'@ﬂa’ﬁﬁ? power cord Wajﬁ@ plug forar T § iR

damage TT wear & P13 A&UT feaTs 81 ¢ X8 & | T8 WA & forg o o g
CRIEGGIN power cord ﬁWWoutletﬁplug PR DT TN B |

2. Check the Voltage Switch: afq 3! power supply o voltage switch g
gAfa B3 fob g 3mads <=1 31 85 & T et voltage TR set & | A voltage &1
JUIRT B I 3MaDT power supply 3R 3= componentsﬁ RERIG! HEER %I




3. Check Internal Connection: 3U-l computer case Tt 3R power supply 3R 3=
components & o internal connection @1 Sid &Y | ﬁﬁﬂ‘%ﬂ &< fob gt cables
CARIER plug fpar mar 3 3R ﬁ'sc loose I damaged connection T &I

4. Check Overheating: Overheating T 3Pt power supply RIS B gt g T fail
BREGIE Eﬁ@ﬂ?ﬁ\\’% 3D computer case ® 7 ventilation g 3R power
supply fan 3% T ®TH SR 381 g | Tfe IaS 71, <l fomdt +ft ¢ a1 Aerd &l g
& fIQ fan 3R power supplyﬁWﬁ\?ﬁmWﬁ block &R bl g |

5. Use a Power Supply Tester: Power supply tester power supply & UdD
connector & voltage output DI Sl PRp power supply el &1 g w1
T 3{TUDt YeTIdl HR Y&l &1 T tester online T electronic stores TR TG &

fory Suatsy 1

6. Replace the Power Supply: gfe 3= guft fawra &) ora €, smuet Srge power
supply DI Faa DI MAIHAT &1 Jobat 51 AU computer system & fou Tt
form factor 3R wattage & 1Y power supply T I HIAT Eﬁf@ﬁ DI

TGETd o GaH T, 30T power supply @1 316 ¥ HTH B BT TaY BT A1 Ig AT
3R %ﬁ?ﬂﬂa@ﬁaﬁm%l faffd ¥ ¥ fan 3R power supplyﬁWW%
fom compressed air Il soft brush BT ITAN B3 | 3P 3T, 3oT power supply 3R
3 components Dl power surges 3R outage q §9H & fog surge protector 4l
uninterruptible power supply (UPS) meﬁﬁf\%ﬁl



Preventive Measures to Ensure a Healthy System

Optimal performance 3R longevity & fore T healthy system CAKCRIINERCR]] W
HRcy healthy system {[&I@H H & fore o3 preventive measure fHu 1 goa g, 3R
ESERIIERES
1. Regularly update software and firmware: system Gl healthy TG+ & fog ga
IIBTOFCI;Uf preventive measures 7 Udh software 3R firmware &I afd ©u I
update HAl g1 Software update security vulnerabilities DI 3P B THd g,
performance | JYUR hY Jahd g 3R 78 features SIS Ihd g, SIEf® firmware
update hardware compatibility 3R stability ﬁﬁ‘c‘ﬂ? R IDHA &

2. Use antivirus and antimalware software: o3l system @I malware 3R 3G
security threats ¥ §9M & Y, antivirus 3R anti-malware software T JUIRT
HRAT AT g | T tools malware, virus 3R 3= malicious software T Tdl A
3R g © UEHId &R hd § Sil system B! JHUH Ugdl Tahd ¢ |

3. Use strong password: Strong password system Eal healthy TG4 ¥ ag e &
fore we SR snavg® preventive measure g1 Password complex, unique 3R
3THM T T B3 8 a1fgU| S ffdRad, U&dd account TT system & folT

TH 3T password BT IGINT HIA &1 JaT8 & et g |

4. Practise safe browsing habits: foat system @I online @ﬁﬁﬁﬁﬁ%%ﬁw&lﬁ

browsing habits J-It‘>c0Il1l\UIr L suspicious websites ¥ §91, BHdd trusted
sources I files download &A1 33? unknown senders & link TT attachments TR
click T8 BT AT Bl

5. Backup important data: U healthy system ﬁ&l@ﬁ HH & o Fafta w9 9
data ®T backup T Ht Heaqul g1 T8 AT &l § & hardware
failure TT security breach 811 @1 R & HE@YU data & 7 ST

6. Monitor system performance: BRIECESCE system & performance CARBRIRIEII
A W GEl B TR g1 ¥ U UgarH- § Heg fd Tl 81 S9H high CPU AT
memory ST, disk space 3R network activity @1 e & LA 81 Fhall 5|

7. Keep hardware clean and dust free: Hardware &1 JTth 3R %ﬁﬂﬂﬁ?@e{ﬁ i)

healthy system §-TU X9 ¥ Aaq e gahd %I Fans 3R 3{=0 components o Y1
STHT 81 bt g, fora overheating 8 Tl § 3R hardware I RCASIE| Bl gohal

gl




8. Protect against power surges: Power surge hardware components Eal R CIE]
Ugdl Uhdl § 3R system failure BT HRUT &9 bl 8| Surge protectors Bl
JUTNT 39 UHR &1 electrical disturbance ¥ §9 H H&G HR ISl 5|

9. Control access to the system: Healthy system ﬁﬁﬁ@ﬂ@ﬁ%ﬁﬂl system do
ugd &I FfAd H ot ﬂBTq"Q[Uf L appropriate permission & T user
accounts @ set up -l Holdd password Il ITINT HRAT 3R system do
physical access %! TG HA1 WA B

2 preventive measures [ Ul W, individual iR organization U secure, stable,
healthy system ﬁﬁ'@ﬁ B IHd § Sl optimal perform H B

Best Practices to be followed while Working with a Computer

HER &b Y B HRAT GHR & Sita BT A 3T ]| STafd e faya-ig &
T ITRT device B, 3R TE! a8 T IudNT 7 faran SQ oY 3 sifad off Oe1 R Tad & |
W%WHWWWWW$WW best practiceﬂ%Tﬁ'QW?f:

1. Keep the computer physically secure: S Cal W&lﬁ RIF TR TGH 3R
JUANT H 9 811 W lock BB physical U J RIAT IGT HTIIS ¢ | T8 IR

T unauthorized access &1 Jp T HGq Pdl %I

2. Use strong passwords: @R T T4t User accounts & fer@ strong 3R
unique password @1 IUANT HRAT HE@YUl g | Password complex g T1fgY
3R 3H uppercase 3R lowercase letters, numbers 3R symbols &I oo

g1 91T

3. Regularly backup important data: W@amﬁ'ﬂﬁﬁ backup q’s’ﬁ&@ﬁ
B o [o18 a1 ST =T & hardware failure @1 system crash & A o
data @l 7 ST

4. Keep the computer clean and dust-free: %@% SEICEARICE %ﬁﬂlm
G‘ﬁT ITH dlgl devices CARGEIE {-Ihhl‘.f: SR D % S hardware I
overheating 3R damage EIEETW%I

5. Use antivirus and antimalware software: @I malware, virus 3R 3=
security threats ¥ T & AT antivirus 3R anti-malware software installed
IR g wud updatemﬂﬁaﬂ%m



6. Keep the operating system and software updated: PR W install feu Ty
operating system 3R software &1 fAAfd U § update foar ST =1feT d1fes
g MM 8 9& & security vulnerabilities &1 3i% fHar 1 § 3R

performance Cal optimize far M 3|

7. Use a surge protector: & @I electrical surge I 991 & U T surge
protector BT IUANT foa1 ST 918, fS 9 hardware components ﬁmﬂ
B gbhal g

8. Be careful while opening email attachments: Email attachments BICEISIE]
LCINESIG ElT%'Q @R Tf¢ I unknown sender T E-T 7 I suspicious

content _E?fl

9. Use secure networks: Networkwmﬁmﬂww, ﬁﬁ@ﬂaﬁﬁ?
unauthorized access @1 A & foTT network secure 3R encrypted gl

10. Keep the computer away from liquids: Liquids IR 3R ISP components

! THUMH Ugdl Ihd &, IUA liquids BT HHER T g I&GHT aTH 3 |

% best practice B YT dHReb, individual aggﬁf%arﬂ qhd g [ I HIC secure
Q%performs optimally &, 3R I lifespan SEIR

System Maintenance and Fault Prevention

Computer system & optimal performance 3R Iongevityﬂﬁﬁﬁ@ﬁﬁﬂﬁ%%ﬁ system

maintenance and fault prevention 3{dRgd U_E;F;L%"I System maintenance and fault
prevention & T gt DD best practices fle U §;

1. Regular system updates: Operating system, drivers 3R system UX install feu
applications &1 AT U & update HIATHE@YU! & | Updates H 3R security
patch 3fR bug fix 81d 8, Sl system crash 3R 3= TR B A Ihd & |

2. Use antivirus software: Malware 3R 3{=1 security threats DI b & forw
antivirus software install f&aT ST HT%'Q 3R updated Xl Gl'FﬂﬂT%QI

3. Regular backups: System crash dT hardware failure & AHA | data loss ®I b
& fo1e Ayl data &1 AT backup T STHT @TlRE |



4. Clean the system regularly: System @ it 9w, keyboard, mouse 3R
monitor Ted, Y& & TaT B b & oY TIRID § S hardware failure BT

HRUI I JhdT 2 |

5. Monitor system performance: Monitoring system performance, S d cpu
usage, memory usage 3R disk space M 8, critical B J TS GHET3N Pt
Uga $HRA H HGE HR Fhd g

6. Keep hardware components cool: Overheating ¥ hardware components Cal

IHH g IHdl §, STIAT I airflow 3R ventilation AT HRb HELR Bl

ST IGAT TP ¢ |

7. Use a surge protector: Power surge 3R electrical disturbances & HRUT HRX
DI g Tl IHIH PI A & AU surge protector BT IUTRT fobdT ST AM(GT|

8. Use high-quality components: Hardware failure &I b & forg power supply,
fan 3R hard drive IfRd high quality A& components &1 JUTRT far ST
SlIRY

9. Regularly test hardware components: Hard drive 3R memory fgd hardware

components Pl faffd = u 9 g A 9 potential issues P! UgdH HA |
e d gl 8, 399 U8 % 9 critical B1 9MY|

10. Use appropriate software: F & fore appropriate software &I JUINT B o
system crash 3R 3= JHETS] B b | AGE Hd Tobal & | 3aT6R0I & oy, Th
low-end system UX video editing software Il I FRA T Tg crash B Favdl

gl

System maintenance and fault prevention & foTT 9 best practices Pl Ulelq PP,
individual uggﬁrf%aw qphd & [ 1 computer system W F, op B, 3R T
lifespan SEIEET




Steps to Configure an Internet Connection to the PC using Wireless
Technology

Wireless technique &I JUINT HRb PC ¥ internet connection ®I configure & T g
TRUT M & | T&T wireless technique BT IUANT B internet connection &1 configure
B B IR H TP detailed guide T TS &:

Step 1: Check if the computer has a wireless network card

Ul HeH I8 g A1 § fb HSR F wireless network card installed B
HTYHIR 3MYFAF laptop H in-built wireless network card ®TS BId &, qfdp
desktop computers & foTT, wireless network card @1 e ¥ MU HRA Bl

I DHdl g ghat g

Step 2: Turn on the wireless network card

Wireless button GdIhX wireless network card %nqaﬁ Yl laptop switch on BN,
T wireless network card &1 desktop computer U 3Ugdd slot T BIal | Wireless
network card automatically 4 T IUAR wireless network b1 Tdl MY |

Step 3: Select the network

JUAsH wireless network 1 Qfﬁ ¥, 39 network BT T X FIGH 31T connect
hH dl@'a %'I JUA wireless network &t ﬁ?«ﬁ ST & 1%112 taskbar H wireless
network icon W click 3 | 39 network TR click @ o1 3T connect W:ITEITE'?T
?f 3R "connect" TR & P3|

Step 4: Enter the network password

Tfe wireless network secured % RIKE @'Q ST WX network password Eﬁfﬁl
connection establish @ & fore Tg password GOl AT ﬁﬁ'@ﬁ Gyl

Step 5: Confirm the connection

Udh dIR wireless network T connect @ﬁ%aﬂﬁ Udh web browser Qrel ﬁ?ﬂ’s’g@

B o A website TR navigate &% f& internet connection BT R T 81 TS

%vebsite 31& I load BT §, f internet connection HWTW establish 8 7T
I

Step 6: Configure network settings

e 3Ta2aS g, Al IP address, subnet mask 3R DNS server ST network settings
configure &3 | Windows H, T8 wireless network &1 TgH ®RPb 3R "properties”
WR click Hd network settings  forar off Wl g1 AfS network @ internet ¥

connect @A & farg specific settings &I SMaRIHdl Bia ©, al 31 settings Dl
configure R @ MIRIHT 8 bl B




Step 7: Test the connection

g Eﬁ'@ﬂ FRA & o1 f& connection stable § TR 31 T HTH HR QT §, files
download ®%& T video streaming PP internet connection &1 UREUT B | TfG
ﬁé AT % al network settings P! SIF HXP 3R wireless network card TT
router &I TRRYH &b connection BT troubleshoot HY |

Troubleshoot Various Wireless Connection Related Problems

Wireless connection ﬁﬁﬂl\sl-ldo 8, Afd d various issues ¥ Ht T 81 dhd & STl internet
connectivity DI YUITId R Tavd & | T8l $S Y wireless connection THRTY g 3R
3T troubleshoot HY H:

1.

Weak signal strength or limited range: dg wireless connection & Y qaY 3
Tl 7 9 U & | 3 U &1 AR &4 & o7, router ®I 3 device & HUS o
T BT YA B FS9Y 31T connect HR T T B g % T device P! router
& HIE o SM¢ | AT B3 & router 3R device & 19 PIs ST 8! § il signal
& WY TXIAY I el 5|

Interference from other devices: 3 wireless device 3Tdd wireless connection
H gA8Y IR Tad &, WDHR I1G d 3UD router B THMH frequency UX dhTH HR
Q%E»Pfl o JHY] &1 3p B %%’Q 3o routermmﬂmW@ channel
gl frequency DI g BT TAN PR HRBI router F I I8 [ddhed Id!
setting A gl

Authentication or encryption problem: i 3TUBT wireless network I connect

B T JHEIT 81 3BT B, A U1 3O B bl § aifdb network BT authentication
Yl encryption DI RIS Bl 8| ﬁﬁﬁﬁ %< & 310 I |81 network name
3R password 8, 3R 3y el encryption method (@ﬁ WEP, WPA, WPA2) I

ITANT FR T3 B

Outdated drivers or firmware: gfc 3{TIH! wireless network & connect B |
JET EP[ Qﬁ % ar QW 3TUb device b driver TT router & firmware & outdated

81 & HRUT gl Tohdl & | AT B f 3 I 3= device 3R router GF1 &
foTT latest update install gl

Firewall or antivirus software: ’CI'I% &W wireless network @ connect Eb_{ef ff
IO B I ©, ) U1 SOfeld B gobdl § i TUDT firewall TT antivirus
software connection &I block B3 IgT 2| T T & fou for a1 I8 Tu= St



HdT ], 31U firewall IT antivirus software I temporarily U Y disable IR BT
T R |

6. 1P address conflicts: 3R 3T wireless network T connect mﬁﬁws‘r@’r
®, @ U1 IP address conflict 81 & HRUT g Tbdl g | 59 JHT BT (IR B

& ﬁ*ﬂl 3T router P reset B AT 3T device TR IP address release HIA 3R
renew X BT T By |

7. DNS server issues: TG 3TUHI U wireless connection TR P websites Il
services d q@"%ﬁ o T §1 YT 8, I I8 DNS server issues & HIRUN &1 Aabdl
%I 9 HHY] &I 31p B %1%111 Google DNS Ul OpenDNS o Tt feT server
WB’Q@"TW%W 30T DN server settings P! T BT UaTg B |

Steps to Configure Internet Connection using L2 Switch

L2 swi'tch BT SUANT TR internet connection &1 configure H T P IRO1 A gid
%I ?JETW L2 switch T UTNT BIP internet connection I configure P B RIb b
R T U detailed guide & 7T &

Step 1: Connect the L2 switch to the router

Ethernet cable T 3UTRT ®Rab L2 switch B router ¥ connect ®X | Ethernet cable
& TP BR &I router W IUAK port | plug B, AR @ BR DI L2 switch TR
SUd port | plug B

Step 2: Connect devices to the L2 switch

Ethernet cable @1 SUART @b devices I L2 switch T connect @ | Ethernet
cable & T BR @I device TR IUAH port o plug ®3, 3R @?{@ﬁ??ﬁ L2 switch
U 3Uds port ) plug Gond

Step 3: Configure the switch _
Web browser &1 IGINT & switch & configuration interface d& tIEV%['I Switch
& management interface T IP address switch & manual B AT switch TR sticker

R UM fdr S ﬂT%QI Web browser # IP address aTrfEb_} 3R switch & default
user name 3R password | log in B




Step 4: Configure VLANs

Switch TR VLAN (virtual local area network) ST | VLAN 3! network security
3R manageability ¥ YR & T network &1 fafva Tiggl & fauifora e &t

3R a1 81 I8 YRTAd o537 & o STgad VLAN & port assign & fb T &1
VLAN TR device Udh @% & 1Y communicate B Jb |

Step 5: Configure Port Forwarding

External traffic @1 network TR device &1 access &t Glﬂ'qﬁf T ® ﬁi’Q router U}
port forwarding configure &2 Port forwarding internet UX devices CARCIIEED
local network TR devices & HT1d communicate I Pi Wﬁi &l 81 Port
forwarding & 1%111 ﬁ%f'EZT U & & ﬁl’E 309 router & manual TT online
resources &1 TaY |

Step 6: Test the connection

Connected device TR &3l website TR navigate PP internet connection BT
TIe0T ®¥ | TG website 31 I load Bt &, @ internet connection HWW
establish &1 T |

Step 7: Troubleshoot any issues
g PIs T B, o switch & configuration, VLAN assignments 3R router &
port forwarding settings &I S ®RPb connection BT troubleshoot HL| Tfg

3= 81 dl devices B restart B 3R I fo Tt cable Wﬁ\‘{lﬁ@%l

Steps to Configure Internet Connection using L3 Switch

L3 switch T IUANT BIP internet connection I configure FEH Elv_if ERU I éﬁ
21 L3 switch &I SUTRT P internet connection &I configure A B Wb b IR T
detailed guide TgT CRIERS

Step 1: Connect the L3 switch to the router

Ethernet cable T 3UART ®ab L3 switch &1 router T connect &< | Ethernet cable
& Th BR DI router TR IUA port | plug &, 3R W BR BT L3 switch TR
SUd port | plug Eoy

Step 2: Configure VLANs

L3 Switch TR VLAN (virtual local area network) §HTE| VLAN 3MUSDI network
security 3R manageabilityﬁﬁméﬁﬁﬂ networkﬁﬁmﬂﬂﬂﬁﬁﬁﬂﬁﬂaﬂﬁ
P S-IT:Iﬁ AT gl T8 ﬁﬁ'@ﬂ & b fore appropriate VLAN Eal port assign B
fd T BT VLAN TR device Tdh @3\’ & TIY communicate H T |



Step 3: Configure routing

L3 switch UX routing configure HY| TG L3 switch B! VLAN & &1 3R local
network 3fR internet & § traffic B! route TR HI \}Iﬂﬂﬁf T 81 Efficient
routing Gl Wéﬁ%ﬁm L3 switch & routing protocol, Y OSPF IT BGP &1

configure B

Step 4: Configure NAT

L3 switch UX NAT (network address translation) Ca configure P3| NAT local
network T devices &I Uh Jraol& IP address BT STINT HIP internet TR
devices & TTY communicate HIA DI Hﬂ'ﬂﬁ o %I ISP GRT Ul ﬁv"q M
Jrdi=b IP addresses TR fSit IP addresses @l map P B 1%111 L3 switch &I

configure B

Step 5: Configure DHCP

L3 switch UX DHCP (dynamic host configuration protocol) configure &< | DHCP
local network TR devices @I automatic ¥U I IP addresses, subnet mask 3fR
default gateways UTtd B DI Gl_:l,ﬂﬁ &l B Appropriate range & Hiav 1P
addresses assign HA 3R specific devices & fore specific IP addresses reserve
A %ﬁ‘lﬁ L3 switch &I configure B

Step 6: Test the connection

Connected device TR fabdt website TR navigate HP interment connection I
Thermr ®¥ | TS website 31 I load Bt 8, @ internet connection HWTW
establish &1 AT |

Step 7: Troubleshoot any issues

gfg ®IS JART B, A L3 switch & configuration, VLAN assignment, routing
protocol, NAT configuration 3{R DHCP configuration 1 Sid HRP connection
&1 AR 3| Al 3MITH B Al devices B restart B 3R S fob T cable

3% ¥ 93 gu B



Concept of VPN

VPN (virtual private network), S Udh Q?ﬁ technique % S users @I network TT internet
¥ secure 3R private connection RISl &ﬂ'ﬁlﬁfé?ﬂ g1 VPN &1 qeq 3 corporate
network @I secure remote access UG HT AT internet ®I secure 3R private IR W
access AT G|

Udh VPN users & device 3R VPN server %Eﬂﬂw encrypted tunnel dThR hH hHd]
g1 Tunnel ¥ ﬂTrRe[ arel 94t data & encrypt fopan Sran g, S third parties & foTT data
I intercept HAT 3R TGT 3RHHT §1 ST § | Encryption I8 i AT &ar g f& data
private 3R secure R

gl VPN &1 main concepts &

1.

Encryption: U VPN tunnel | !!Gli’el arel It data @I encrypt ddl gl ERSRe|
hackers Tl 3 third parties & foTT data &I intercept XAl 3R UGl 3EHT Hl
SIS

Tunnelling: Y VPN user & device G?RVPN server%ﬁﬂw secure G?R private
tunnel STAT g %Hﬁfgﬂw%% tunnel ?!GI€3| arell 94t data encryption
FRENECE

VPN server: Udh VPN server encrypted tunnel &I endpoint 81T 81 VPN server
3T final destination & foTT data &1 decrypt 3R forward A & forw AR
81 Server remote location TR YT g1 ThdT &, R user remote location dT
internet TR resources &1 JUURT &R hd & |

VPN client: VPN client dg software %\_rﬁ user & device tﬁ?ﬁﬁﬂ% 3R VPN server
QG\],S?IT%I Client data @1 encrypt 3R decrypt B 3R user F device 3R VPN
server & &I secure tunnel establish B39 & ﬁﬂ SeR %I

Protocol: Encrypted tunnel 1 establish B & oI H3 VPN protocol BT IUANT
f35aT ST 8, S PPTP, L2TP/IPSec, OpenVPN 3R IKEv2 | U protocol @1 3T
strengths 3R weaknesses BIdl &, 3R protocol I J-Id user ® =Rl 3R
preferences R AR a8l

Authentication: T VPN user 3R VPN server i Tedld P! authenticate B &b
ﬁﬂ fafys authentication methods &1 IUANT ] %I $\LI£I' username 3%
password, digital certificate 3R two-factor authentication A g




7. Location spoofing: VPN I ISP fddl fF <=1 H server & ATEHA T 3(UH
internet traffic B route HIPB user B VI Bl TG b ﬁﬂ t fooar ST g %‘I
gg users P ﬁﬁf resources dd tIE?ﬁ P &Iﬂ'ﬁlﬁf < ghdl % S 39F location TX

restricted g, S foh streaming services Ul websites |

deg ff, Udh VPN user & device 3R Udh VPN server & dd Udh secure 3R private
connection §Idl %, fIR user remote networks T internet &Y secure 3R private U
T access B Ihd %'I VPN U reliable 3R secure connection Uald P P T%‘FQ

encryption, tunnelling, VPN server 3R client, protocol, authentication 3R location

spoofing &I ITIT R g

Proxy Server

Udh proxy server user & P 3R internet & &I Udh intermediary server HSE] CAE]
user fdil web page CANIY request AR, <l e-afrau%ﬁ proxy server CARE RS IGIS
EIGE] request @I web server @ forward T g | Web server requested data Gl proxy
server TR Holh request bl SIdld ST §, Sl I data @1 user & HYR TR UoTdT g |

Qﬁw proxy server % main function &:

1. Security: Udh proxy server user %W 3R internet & &9 TH barrier & ¥4 H
BT B YHdT §, user & IP address ﬁw 3R malicious traffic @ﬂ?&‘ﬂm
HRb IR B T HfARead IR Y& HRal g |

2. Privacy: Ud proxy server web server @I user & location 31R online activities &1
track ® I ABDBR user B privacy 1 & - H AGE B AHhdT 6

3. Caching: T proxy server dR-dIR access U ST Tt web pages 3R files P
cache TR T&Hdl §, ST web page load time | JUR Y b dl g 3R internet
bandwidth SUIRT Bl HH H Jobdll & |

4. Content filtering: Ads, pop-up 3R malicious websites ST unwanted contents

P! filter B B %I'Q proxy server o[ JUIRT fosa S gadn %I

5. Network Sharing: Tdh proxy server &Il JUGRT ﬁ devices & ®Id internet
connection TTET HRA & AT {5 51 TehalT 8, S office TT public Wi-Fi hotspot
Hl



Proxy server %3 UHR & gid &

1.

HTTP Proxy: 9 YhIR & proxy server [ JUART HTTP traffic & T fopar ST B,
S fF web traffic BT Ta9 AT YHR &1 HTTP proxy T JTINT 3RR web
browsing 3R caching & forg fopar e gl

SOCKS Proxy: g9 UPRR & proxy server o[ JTINT web browsing, email 3R file
sharing Ifed Bt ot UBR & internet traffic & o foran ST 31

Transparent Proxy: R UdhRR & proxy server Pl user b SR W foait
configuration DI MARIHAT el Bl 8, 3R Tt traffic automatic TU proxy
server%ﬂT?ﬂﬂﬁﬂ@fGﬁ%‘I

Anonymous Proxy: 8 U IR [ proxy server user & IP address ®I web server ¥
JUTaT &, o sifafad WR &t privacy e g1

Reverse Proxy: SAUPR & proxy server BT IUTANT web server §RT 3T AT traffic
DI YHTA & forg foram ST B, 3R ST STURT web traffic BT Tord B 3R
web server & performance Ca a%!ﬂ? FH & ﬁiﬁ fooar o gdar %I

IR H, T proxy server Udh intermediary server g ol security, privacy, web page load
time 3R network sharing ﬁﬁ?ﬂ'\‘ &R IHdI g | HTTP, SOCKS, transparent, anonymous

3R reverse proxy qfed #8 UBR & proxy server gl Proxy server ol J-Id user |
SRl 3R preferences UX Rk a8l




