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YLD H 2o ThiT ot St ®, So@ HS o1 7SE 1 SUANT FH B SAT 21 T8 AU TETAY HaT
ST & ek T8 BT N Bkl AT 2 3R e § TRt ST & ST fohar ST GehdT B AU
T Tl HRI T FhT © ST S HEl Y ehdl ol $Heh Ed B §— Zads, S, TH
TS RIS

T o1 I TE A1l 8 W AYeNT Sl hl A3 o STTER 3 8 7 =5 T forsiet! & I o & o
ohdT B AYSTT | UG sheleT 31T THT TS BIaT &, S 8T Th oh AUST o foig fesime fomam
BT 2 92T H UGS 91 (3-4), ST AT TASTASTS Ui 3R AR e wire +ft 2 8, q1ieh 3119

3T SYHTT T TSiFel Y Tl EF('H%|

8. WSSl et
Feh HISTge 3T Ty sheafed ol qiE il ohid 2l SehT SUANT HIHIRIA: $eHE, SHe, HIEHTHI,
T SR fifea o 3t TR A 3 for forarm ST 1 3 SueRtoT dideet B € 7R SEd H SR o
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2| fafi= HeTsa el i Sacie, TAEHM |, Te AT STHUT, ATe H T H, d8acs e,
337 et 3Tfe Afvw & anfier fora T 21 we o1 Sacie R TEwE &, feht ==t et i w8
H

P [ 8

T BT H TS STAN fohdl ST AT SISt & TR 9L hl JoT # AT dieaet a1d ol I I fT
S e % forw o= afafea Shi o1 ST Std &) S Shi AR o9 7 & 10 57 1 8idT 2
3 ugize, foeier 3 msenue S fomy AT fiasen W =l €1 3115 Uk Socie 1 SeTel 2
TR

TATBIT TaTE YEH T o STffierd, TEHIA i 3 TR o TLAhIM (V) T o [l fesirg
ToRaT TRIT 81 ¥ B SoeiE HRIR B & I ST STANT el ST, ATSAT 9, 3 UG T 7
Qo & foTT fomam ST aerar 81 TEHH # 3k U 51T [T ST Tehd & [STehT. SUATT &H 370
R Sftem 7 foshe ok o, foret spmam a1 o fore s €1

| =g
= 1.20—Ewe

=i feftes g (dii)

¥ 39 ThF TR FIE aTet WIeTse Bl i 08 & B &l k! BhiF Tiasd B o oSt gt a1 I
SHL 5 i o Tl SEqoiE Ug= GHeaa T 3TN hid & I IRk Teadd 2id & ST |
HTEHT & THT ST 81 3 T JHIe! el § s §eTse AfamRe gl (Sides), Jiesd wiF
&THAT 3T EHT T Tl UfeeAeha T HI4eaa o SEhl THT(Ed 2

= 1.21— &

AR

e T FoIagi ek AXIH &, ST S2T i TTH AT 2l T8 2T i FTIE, TR, HPeIE IR R
o HTEAH H HTH AT ol I shT T FHIRETHT ST i dst I e qlish § THE FEAT, S5 9
SRR sl T TEHT, S S SRR ohl fEeiion T 21 369 89N 9 3TTE 30T sl 2T 2
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AT T <Y STt shifoTe
LagfareRedta a2

1. YR ST F S o T 1 fohH ST SITAT 22 () S IR (W) Seisl Ireahed (1) ST
BIANE () =Ty Selst

2. Tl o fore e vt foher SURToT shT SURINT fofert TTRIT A7 (3F) UTEeRe sholgheted (W) Teiehd
() TATSSIST heTeheie (o) Ao 6t ggfeat

3. St Al gut et F AR e % S =T IUFNT foharT| (o) HISERITIEER (@)
Tshishd |fche () gifereet (%) fafetent faed

4. THfARead & & i e fearsa o e 82 (%) diHe (@) hiare () fiiex (&) e
A =g aTfehearer & freaferfaa & & o & wesh wTied 82 () did, #H,
/RS (W) |1, T, WIH () Tuery, T, Juas (9) Arsshiaeed, §, feea

117w T

1. I Ieq 758 ¥ foram T 2

2. uger SwmEr fefsed Fege ol

3. HEEH TS 2T IR FrdeTt o Seeshton o fore fomiem 2

4. TS T HSHOT &wa o ATt STt 2

5. ST HETH S & S FEeRT STANT HIGH JaTTHH ST STTEE ¥ foram a2
| a7 S

1. SR T TR T T T | ek fowrar )

2. <reft St o Hgell § Tehishd Hiohe, (SATSHT) T STANT fofarm 7|
3. AT st ggfedt o1 TR 19 &=t | 53T ol
4
5

. e o Fefireer AT shet 1 T e B & |
- o it e e e v ¥

IV 3o o

I Tl TR L.

et Y e ferreTe o €
3FeIohE o STANT h! GHETST |

§Tqe feamey 37R 3T13eye feaTsd o af IaTeLT SISy

TSI ST HFEATT | T ST 22

wh vy -
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T 2— HI o AT aeeh
TEEIE RS T o HEc Ul W 2T 2, f8 e st e wfdhe ot et ST 21 7w widfiy,
W, WS U 31 THE T shl SISl 8l IaTeX0N o oA Sfe A 370 et o 9 GeAdT €, it
HETSTE © ST UTIHHE h1S IHeh TIHT STHe hl SEal ST el STel o ST Tohet WISt e et
&, Al HaTEIS | S[ST WS fearsd uet a1 YUfara Tardt 2l $6t a¥e, 0T ol STHeiTs hernsl &
S, 2o 1S (TTIATSHY) FRTE 5 il ol T LT 2| HaHIS Uh UH Tieh i shi qiE
= AT & STel Gl SATsh H2eh Teh AT AT &, Foredt sheet 3ieh § e shidT 2| 36 37 H, &
TETETE ht T forTonat, wetere fmior o wreehi o ot § foeam & wwet we|

L GG S

WIS i A SlS AT Toeed IS oft @ ST @) HE SIS Hel o Gt Heahl ol SiegdT @ 3 HH
forsTett &t TrawIshar aTet faken @t fastefl Je T 21 Tetaie | Ush Hiche 2idT & W Ueh I U
Y A THE 7 B9 21 39 e, 380 Tdie ot Bid S8 difea g, a8s +g 3R
AT hTe S TR e SIS ST Eehd e HEElS ohi 3Tidieh ST fors 2.2 | q91is T8 2|

Connectors

o

1% memary

confector

Backup
hattery

TS o Th

TETSTS ST Uehishd AT TH-Ushishd o &9 H Ffiehe fohaT SITaT 2

Tehiehd HERa e

TOH 3T Tk a1 | &) Thishd 2Id 2| 398 et e, urde #1e i fafirm shgier e wmnfe &

Hhd &1 FHHT TE@Td [oIfRTE S T BT § Hifeh q01 SIS shl HUFH T STTet i 8l Hawele o
ThTehd TTeHT o 2.3 H qwIfE TS Rl
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SATA connector (x4)  BIOS flash chip
in PLCC socket -
Southbridge
Floppy drive  IDE connector (x2) it heteenl)
connactor

CMOS backup battery
St Integrated graphice
processar fwith
Super 10 heatsini)

chip
DIMM memary
slote [x4)

CFU fan
connector

- b \ - g egrated audio
CPU Fan end ol cedec chip
heatsink mount y b T
Integrated gipabit
Eiiflllﬂ‘. Chip
CPU sockst -
leocket g?ﬂ PCI express slat

Connectors for integrated p herals
[P5{2 keyboard and mouse, al port
&mrul!r port, VOA, Fireframef1EEE

1394a, USE (x4). Ethernet, audia [<6)

ot 2.3— gehtepa wewaE
TR-Tehiehd HetaTE
IT HETAIS LI B A1 Fohi 3T THIU IS T ITANT T 2| T-TShIhd HeEIS |, A hig
TEh T B SIAT 8, AT Y01 HGTAIS i Saei o ISTY, 36 Heeh i SaeiT §9d o) 3aTeX0T o foTg 3119
T SATSAT IS 1 BT FAT AT bl ol TR-Thishd HELEIS H HHTIC: 3Teh TTEI3TTS THeus
Tte oft 2 2
HETEIE o Hel UCh
Y fTh Hevare § fFrfafiad gk g 8 —
o TS T AT ATSSHITIHER ol EATUT T o foTT Hiche, (AT &A12) |
o T THRT W T e o fore wdfel
o e forodie St HidRY o The AT3S o, T HART STR Iefer i o e Ueh $eThe a1 8
o Y HSEIS H WA HAR- o8 aM=Ia: ROM (UW) 31 FRisT 3 &, e e it
HHSRI AT BIOS BT 2

o fEsRMTES A o foiu fireem Fcfien feraer Sca=1 st 2 | foear i & fo7u &dtel 3 feuee g
qufia st & AT o faten @ Jed © |

o TR Fridel, ST TR TTa TS § orgd 91ieh ITH 3hd & 31 39 €y, foree, 7e e o
foream 1€ 4 faafa A B

TS BiH theret
TGS I TH haet o TR W Fiflhd [RAT SITAT 8| TSNS T BiH haet I8k THY AW HIK
TS T AT 8| HiH el I ARATTR HGTHIS oh TISISE hl AN Lt 3, ot
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T oht feufy, aRfin ®e, foear wiie sht @ aife gaTied 81 ®iH haet 31 TN & 8id 8, ST
o = sTamam T R

HEET HETE1S o HIH kel

T 7S T - T AT A Jeh H ST ST 8| 378 B herel hel STl 2l Fedsh BiF hefet
T TFIUYH TATS hl GEAT ST BT 8| HETETS HiH hefed o foTq dTfereh 1.11

ATX TaT o ATX Th TE T HIH Heol € S I o IR AN SWhelq
feen § wo@ Stftren SuE foram Sirar R1 sEd rfehaw @
THFIURM EATE 81 2l 37 TA1eH o JeanT § 81 et H Tiithad
TS, HISE TS AT eaeh e st fafen fearga o g 2
ATX B el Il Hetals TR | ST BIaT § 311 38eh! a8
U YT =] qTE W hrd LT 2

MicroATX (ATSShITITE) | o a8 ATX ol BIeT H&HTT 2|

o TEH ATIFHAH 4 THAUIE T BId 8

FlexATX (RIFEUATH) | o I8 ATX Hl T DIl HERIT 2

o 3EH ATIFAH 3 THFAUIH T Bld. 2l

NLX (TUeTT) o TT DI TR AR T ST B 3YATT TR ST 2
o SUH UM TATe shT Hea fi=T - fi=7 a1 wehet 2
BTX (sidTua) o IE T TG 3TN LRI foEeH | YT ST 2

o 3O ARy 7 THRIUNH TATC B &
PicoBTX (TUISEIuad) | o I BTX 1 TeH BIT HEHT 2|

o 3 B IR oAN-Ug foeeny & Iy foram Srar 21
o 3O AT | THIUIH TATe BlaT 2
MicroBTX o \IE M BTX & SI<T 2l 2

(HTSShIs e o JE U e foreen & 3y fopar St 2

o 3O SATIHAT 4 THIUIH TATE &I &

Hidtg (Heer matET afie)

I SO T Hgel SR gfie =1 et 3 8 & ST ST 8] 7€ Tk g ik & S Th
SERRT JFE ST T Hglel aTel et ST i FHeaTied LT 81 U Hedt e gie (@)
forez 3¢ SR S, M A S e dee FE SR 1 v e 2
Y 159 7R FesiTe NSt & 61 9et &1 8, Ao 38e! 96 &l f4aid agt T 2
Hrdyg 1 3faem™

a9 1971 H HISSHITEET 3¢ 4004 T SATFISHR gAT I8 108 kHz i Tfd 11 Th 4-fore Tort
YL 7| ATSSRITTEEL ol Ueh hald TEERI0T 3ohTs off ohat SITaT @ e ush €t fog W oeh o

ERERURTI TR

HTSSRITIEER T ATEqRTT

HTSSHIIEET U BIET-H1 $ES Alhe (IC) o Bt 81 S0 oIgd X Hecaqul sl 3t ol &/l T
& faferen fara & oaE SiTeft 21
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e # e T it By o W ok fery foreew =t gieft &, Roredt 7 am g ¥
o T _AANMC L
o UIH T — AT (TgH) T ST &
o Theled IF — [T Teha (shelat frer) of STt ©
Hee A afte (CPU) o 7&a wrr 8 §
¢ ALU (Arithmetic Logic Unit) — 8 TUMT (SIS, ST, 7O, 9TT) 3R dTfeheh Rl LT
&
o AT — I BI-BIE LR TIM BId 8, ST ST AT IaT (TSH) T STEATS &Y Y T B
o TSI F(E — IT AT I 1T AT ot FaRTT e & foh fordt Teg il hET 2

ATSHITEER i 16-fe, 32-fore a1 64-fsre o &9 # gg=rH=T SITdT 21 SHHT Hadd & fob I Tk T &
fora fore ot 22T T8 T HehaT 2

A e SeT SR T ST i Tt 31 98 919 TR 6l Fdl 3

o IO HERY

o I AUR (RAM, ROM)

o Tahel IO (Hard Disk 371fe)
T 3TN STSYL IMT AEHHINEET T ATEL STH (S HlarS, 718, Aiter, fier) & Sredt @
iR SRR 3HeT TS ST Heh ST SITeT TSt 51T &eh

Input and
output (1/0)

g9 diGh (1971=1973) Y GHY YEAT HISshITTHER SHT
32 4004 TEAT HTSSHITIEET T (1971))
T TE 108 foratraest off

e didl (1973-1978) | 3@ wa 8-fore wrgshis@e s 1)

IETEWT— HIZIAT 6800, 3T 8085, 5Tt Z80!

J Ig U AT deT 3T JE |

qa A (1979-1980) | 36 16-fole TR 31T

3= HMOS deh1eh ¥ =TT 7|

ITELUT— T 8086, 80186, 80286, HITIAT 680001
Sehl T ad et & 4 T @ ot
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= digl (1981-1995) | 39 ww 32-foie TR 317

g2 HCMOS Teh1eh § ST T30

IETEWT— 32 80386, HITRIAT 68020/68030]

o e (1995 § 376 doh) | 39U 64-Feie THIEE 4

EERIKERIRIN NI G

IR U, Y, SIHA-HN, FaTS-HI TEE|
T ST Gfeem, Feiii, $oTe 7R s R e ST 2 aterd! diet o Fe TeEt i ST
farf3ramett s @ foemor A= fear mar g —

3T B — 39 YA 1998 H URT foharm 71T ofT| I8 Ao T gl o foIe gect o X 86
i T T 2T Sl Ha A T 21 g UReaw 2 0 TG § SR A+l [A-32 et S °
EREETIN

Celeron® 440

R 2.6 Foet deritT st

ufeaw

TH 3O 486 o W18 2 WH 1993 T U=T forarm T o, 486 T 4 = it i awitar 3 Ufeew, o %
THTA-RR x86 ATSSHITIEER T T T & St =g At o ATgshl-TTfehearar T SATUT 21 38
TIOET T AT ek ree ' et ' @ foram e @ fSrwent a1df R i 64-fore 2 s g dfemm MMX
1996 ¥ forenfera fomam i om a1 2000 UfeTm THER o 3T o Id G=RoT fesie fohe o)

~

™=

Ig 3 T 400 HTESST UfeTH TTEER § ST Gohtey ™ A TETITES el H IWINT o feA 21 I8 TEe
Ao HITEAT I, ST aifteer, etde 37 g See wa o oy fesis fora e 2
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ey 3 v

Hﬁtﬁ?{[\(Central Processing) EEQIIC\E'{ &1 fermT BT B 98 ﬁ‘«'Q i1ey facsm =t Yedl 2 3T 3k HIER
R AT 8| T T T HTE S T 8| S el &9 7 31k q1 1T 1 99 2T ol
T ShareT FRT AT b oerm &) 7R I8 Hrt & F1esT ofm € 3TR 370 IR <ol 8 90 T 2

W AT (Fetch) — SR 2R @ faer 37 Ser vear 2

feehte T (Decode) — HioRY wwerT & fof 38 Fa=T o SFTAR HI-H1 1 HLAT 8
FreuraT ST (Execute) — R o1 0 TR (SIS, S, TOM, W) AT Alfehah il e 2

& & I (Write Back) — ST RO 1 HRT AT 37Ye/3T3ee feamsd # siswT 2|

TR TsUTE <ht rqerom

et g frenfea fore S amer fder Sweht e At o shftres Torl W dre foRg S &1 frdsit e
frreorfeet e o foru, widie uh wwer o wes e e o @ i ffde s atar @) freer seftres vt
T A qe doh ITH fohT ST € ST deh foh fopelt w1t 3 s fésr et fAmares. 7 2 sty

T weh |t e Tores, o S et (FT) T ST ©, 3 STarT o HTEAd § 36 WA
T o Id o ¢ TET 8 STal 3T fHesr feor 31 wap fdsr 9w & & aire, ol it ammft s of
31Tt T it 3T ST o & foTw strae & et 2, S fob foer 2.9 7 femman man 2

T o fore, 7 o fob T e v AE 9 oAt <) gafore v fder & fsume 3 forg e

g0 frfeaiaa i =Rt s ITet= ST STTawaeh —

1. dEt (T FEe) SR S AURT ke oy gt aw ) ew e et (emgem) |
HoEd B 2

2. dTEY <t ATt # 5 T i il

3. ASHAR W wfea frdr gra ffde st st qu =il

Fetch next | . Execcute
instruction mstruction
(=N o

I 2 oI T 512sh & - SARTIOTa ST eh 3ohTS (TUer), FEarom genTs () el ey
o SRV T ATIHR FRTS (ALU)— I8 SO 3R arfehe HeTem it 2l IaTeTor
o foT a1 e & 2 iy o forelt TTeet & 31 amgR S ol Sits wehd 2
o T goE— A7 = e weht it TR w1 i et @ arfer few wE e A
frreTfea =il
o TRTECT— 3 T o 3feT 3FETS NS EId ) T8 T sht Srictiish HAI et & ST st 1 o
7% 3T fore wehdt 21 TR & I e i frd ot w9 & "ufed w ¥ fag

e 2.9— wer v wsh
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U1 IUANT foram ST 21 I faw fesr st v off dufed st 31 389 I8 3ot fsares
I G T T T S HehaT B

Central processing unit (CPLT)

Control wnit

L1 ] Main . o
Moy Dislk Printer

ot 2.10— €dg % v gew

STARTIG, TTafater 1.2— U T gEeiet/dmr e et

i 7R TewEle soiagieefeen fewarst & Wit Holeiiat Bl 8| 38fiy 3. amsee Ud-wefew #e
T 3T HRY ! ST T GET-Eefeeh e T ue| |dR] i SvTerd qes, Eidiy o si-eaed i
Fuft ot 7 ) i Tk ST ST ST HEtEe o Hihe ¥ ST grar 2l

T & T 2l g T o ToTT ST B ST oel shuTSe Eoiy o S ST ST 21 GO o]
o HIHeT H, T8t R o HH 1T ohl Tes i I T gier HarSe AT €y o ol Wit 31
&g fie o it Wit st SATSEITUeT SToshieet 371 Ueh fidothl e | T il 38 JUHT IHe
T3S ket STTaT 21 fOhT et sharde hl Ueh A8 T i)

ICEPE 11—ﬂ3@ém#\ﬁ\awﬁaaﬂm i%ﬁrz 12—aﬁuﬁamaﬁﬁmm
Ty die e
T AT F I T Hew@qUl B 8| I8 o o g T s1e=me & S o ! atferes T e &
ST 8], e T |1 g oSl & i el & ST $Hl ShR0T I8 Sedl T &1 ST €| Al diey
AT T 8] S AT HYLL SIS BT Thell & ST SIea & Gl &l bl 8l
I Y, e Ta o fore e fish o ST 21 1€ Toh €1 T ST B 8, S Hy o e
Wit et fehTet 3T 21 Eie feh W = Ush Ut off & ElaT 8, ST TRA g6 JTel R T SiTar
21 Bie ek SAfRreha diel SR CegHif=em € s id & Hifeh 3 UTqU TH BT i STedl sTed (ke o
TEINT L 2

o TieT— TTHT ST 31T =Tt & Afeh 9 21T 2

o iR sl § Teehl BIdT € A HETES T Afeeh W el Srefdl
o el | ferferers spfcit fereed oft Trren ST 21 5o TeH & sh oo o foTg fomiy aeet o1
YT fomam STTT 2, fore 0 shteh 1euet deh o ST SiTar 2l

GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e
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defisF e ari e —
o iy 1 fera T,
o 3TTyeh TLHT W ST,
o IR HTIL I Tl THY T FET A1

T 2.13— Fraet 3 et ¥ Ay A i
STAETER AT 1.3— gt ik st gxeier AT
e TR R T srdiaell— €ie sk Uk Siiaer 3ushor 2| Eie o e & et wierar g1 S Tt

1 E1e e § T ST 2| 36 SrHeret] H Ueh 3-fU 91 et 2ra 21 T 1 812 e o 1w sherey
3 ASTEIE hlehel hl S9TTdT R

o~ i il T/
o 2,142 e T &1 Uer AT
el U 3t dte e wufira s 3 forg, 5 ot st urer i —

o e [t 37T T 7T bl TSI D oh 1Y TLRIT i)

o i ftie # = oY)

Trerfires WSroT

RIS H T WSRO ot J& HA i el ST 8| I8 e T 98 91T & ForaH hrishi Hazr 31K

< T@T ST &, [T ST et 36 9 X LT 81T o I Hetelle X T T @ 3T ST i

STe e S forar o gl <1 &) ST AT § TR dsit § S R 9T 8

TTerfieR SERUT AT STTarvgehdr

o (O 22T UgH (Fast Access)— I8 ST I NI 7o Sedl g aaT &, fored Rl asft & g 2l

. 31'6311':; WERUT (Temporary Storage)— TOH ST had qF doh L&l & 9Iel qh OBWc\é.{ A& gl 2l

o AT e TE AT 5ol e J[E BT €, T ATRIET fereen 36ft & e gran 2

o TLARI AATT— S& H IS GG I1 U7 TIeATd 2, df o ot wrerfiren signor # &€ sl svtar
H

o AT HTHHTA— IT TR-IR TN B STeT ST hT ITH TEAT & AT(eh ST T Y st & BT Thl

o TR ST T — IT ST i STEATE TF § Ueheh TTHEL 7 T M1 & Tg=ar 2

o TTUTAT R TRATRT— T Tid T ST TS ST T ], 38 off I TTeTeRt T 2
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o WO Y FEANT — I WY i LA a2 3R ST 3o el 2
o TTA TEIHA— THH FI I HN G ®9 § H FLT 2
rerfieR ST & TehT
SIS AT HSUT 3o YR T BT 8| T€ el shi qed HART Feardl 8l $aH = - firy
TeRT shl HAIY Bit &, foent sl 3R farsieamd i - firet gt 2
1. T 3T HHRY (ROM)— UH T ST i ol UGT ST Hehal 8, WA sl Tal ST Tk, T8
T TR AT 21 et 3l =TS A o foTg SIfe e 1w o 2 & 3
T & Tk
o YR (PROM)— 38H ST Ueh o & ToTem STT Tkl 2
o TURIH (EPROM)— T8 JIZ@FAS (UV) €13 U fereht Srem o ST emd 3
o STRH (EEPROM)— 36 22T ol STR- fiyereht fO & foram St wehan &, Afsh are eftmr grar
H
o THUH (MROM)— $6H T U8 § &l ST §HT 81T & 311 36 T&cl- a1 S el
2. %0 THH TERT (RAM)— W %1 37T HHI Ed 8l 364 S0 de deh &l 8, SIel deh shgel
T 2 S &Y IR S BT &, W T T fire S 21 39 # 7w erug o fore TR €
I o TR
o STATHS W (DRAM)— 39 7 ol SH-IR TOBIT ST UedT 21 I8 efift Bt & AfshT ot
Bt 2l
o Wew T (SRAM)— 36H ST ISl & TG 81 I8 HewT Bt & T T HHHT § ST greft 2
3. WAY AR (Flash Memory)— ¥ A-alicieisel HHRT 8, AT et a8 g X +ff ST gufera
T&AT 2 ST SUANT O g1sd, TR T SATSSD H Biar 2
4.WW(Cache Memory)—%mﬁi%agﬁmﬁ%ﬁa@ﬁﬁmmélﬁaﬁ
ST 7@ ST R, Foreht € ol SRR STawehar aid! 8] $H el 1 i ST I 81 S 2
QTITies SERUT % ThR 1 aTleierT 2.2 RT Tefdta farar wam &1
TR T Joh TS I7 forarera 3STEL0T / UM
TS
ERSIE IR C RS ) SHH 2T halc] UGT ST HhdT 8, | HYLL TS LA o fIq e
EENIEEESIRSEXI e
TSI TR AAN | 3T | 36 2T ohacl S AL (e | STe &9 ahlg ST AT U Tt
LEREGGIRS g, A1 98 RAM T &is i 2
FATT HARY ESIH 30 IR-TR TRt SIeT forar | O gisd, BHR) e, SSD
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UL AT ST HehaT &l

fagere fsweer afae (vDU)

IE T I3 fedTsd @ it ooee, TTfthery STR Sifeal STeril shl g9 &9 & el shial ol fewe
feamg ot faw@rs 78 STerR i Wit et ST & @i I8 SR il +eh &9 H HIS[E Bl &
3R TEATE T H i Bl 2|

foreet SushtoTt o helts ¥ IS (HIeTRe) Hifiey, fotfaers forea fevet (Tareiieh) wifer, o fthem
Zifereet (Fruwd) Hifex, wimse ufufdn sre (Taseh) Hiftet it i weirsar Hifier gmnfed B

TAC Ut HifHeX

¥ 5 Uqc, Tooh 810 © A Fgd A Tl Y @ud a8l we Ie fov €etre Hifvex it

T H U, Booh, W forstell sl @ud sd € SUHHIHT Icafsid i 81 ST ST g,
WHTH YT H I8 3ATF BIaT 1 i Ol Hitdet o fafy= Jar g fofaae rea feea
(LCD), 915 THTET ST (LED) 3R 3T fofdas forteat feset (OLED)| tawEl fevet &
forg forforers fortedt SOT3TT T STANT AT 8, UAse! et o foIg &Tge TféT SrIte &1 3TarT
AT 7, 3N Auerse! feod o fIU Gk @iy 37ieh HUTSE i ST LT 8l Tose! feeet &t

STge Sgdt gidl 2l

fort 3.25— WA U9et wite
ferferars forteet feemet (wereiish)— @2 fory &1 wrfiess wich & offer ot fetfoare fopeea & o
a1 81 ST forera e yenfed 2t 2, @ A foRted Tedafied e T B s 81 39 wie & IS
Teh Th1eT EId BT & S 50T 1 GEmT 1T 81 T8 b1l Eid FAieie oid AT TeTset &t Tkl 21
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eRTIT ScHSTeh SIS (TASET) Wi

3GY ThIT ol I & & Tt forfaas free feret (tadiEh) & die o taset &1 su fema
ST 2] T8 Teheiteh e TR & I ThIA o B AT Rl 0T TIHT <t 2, ot 3 A1 sfg o s
TEHAT 2| TASS! B ¢ TrTETHTE STTA 3cq= T Thell & ISTEr {1 2T TUreT ST T st
BIdT €l 39 STATET, TIST JYIHH 10T, ot FORYT (2 TR forsiell il S/=1d 3ok 311 BT €, ST 39
Teh{ ok ST HETT T 2

= 3.27— TeRToT STESTR TS (UASEY) Wit
TATSHT ATE— T i 99 fereet 7 @) dietaie ohiw ol wiei o s 3 a1 941 719 8l 2,
St TRl T I SIS ol BId 8| 56T a1 SHF2IS oh s Ush dledsT Ul JaTed 2T &, df
g faeT -fire T o TR SRt Hifet X ot STt 21 TS HT Hifet 3o Reede ™ WeH i &,
QIfeR TE oft 21 &

e 3.28— wTSHT HifAex
AR eTrge TRt s™iE (OLED) — HifHet 3Nuasel &1 39a dral S1¢ Teise! 8 oF1 T 2
ATASS! B3 o Haars AT ®, FSreen Aqas 8 o6 391 it Temrer Scesier W | el 2]
AT ThI TS ST Terdet Y qorT § et 3 geehl Bt 1 3 Ioet Torer ohY et 31
ST G 10T TET FAAT 2| STASET A ToreTedt T @ i &, wifeh ot off by w2t 2
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TAHE! Treiered

IT T T T STl st 2 et S sfifea, fort a1 sheget <1 i ot BhiA a1 ot o1
THAA e T YERId i 3 fore f3am Sram 21 sheqt § e i U & 89§ U forgd B W
HATITIE <T@ Thd 8| T T3S Mot AT LS TISide 1 AT THRE 2| Iea-dierr ared
TRTST Sl T Tortor Tereie fowt & oSl eerd fieiet iRt Tor! 2 | 98 et fortor iRt Uen
T W B T & STk e 1 Tdg W gaifud 3T wiehd Sl Bl

== 3.30— TAEET TierEeR

3.3.2 BT T HT13ede feasd

TS HTdl I8 AL & T8 1 FNTS W 9@ 3R D Tl ol 380eh oA fSiet TR weATex 1 ST ot
sG]

e fSiex 1 il sheaget ol SIHeRIT sl TSt 0 BT BIdT 81 fSieX hl Fferdt sueh Rstieas™
(DPI) 3R Ttg T f1eft St 21 Tt ot Shidet T Wehs-(CPS), ATe W i (LPM) 31 09 W firee
(PPM) H HTIT STt R

TR Teh oh ATIR W T¥ieX 31 ThX o BId §—
1. 3 fex
2. AR fiiet
(1) 3 TSrer— 3 fYiet et W B1u 3 ot e ofi fUm/2e @ eahtra €, safae it ahed 2

o Sic ifdem i 300 B3 i e W araR 781 M 2| Ferferdt &7 2idt 2, iR
31{ersh BIelT €, Ao Ueh |1y S1eh =hidl ehTel Wehd €1 g1 ST h3T hISeT I el ST
BT 2l

o 3.31— gte Aftew Tl
o e e — g5 Sfe Afgam Sur € eidr &, WifehT 7€ Ueh IR § gl ST ST 2| ogd oSl
R AT &, S SATTRE ST hfaT H ST it 2
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= 3.32— &g fiiex
(2) AT-gviRe fiier— 3 fifet et oAt ot e €, safere v el o
o FHoIE fiet— BI-BIC VAT ¥ W AT g3 fESHart TR AT & S 2| FaAe! =1
BT 8, il i o o 7w 3o fohu SiTd €, & B © Sifer hife st et 0gd 2

o AR Rier— 3od A s TR T ISt T TN BT 31 S5d A AR o fife
SATTREr 37 Tt & STferehat It STArT B &, T s et we & &

=333 — o i

o ouer et 3 miff-Gagsiicl st W Ee ¥ 318 A 2| DI, Tooh AN A foeiell @
T AT B 8, A ST JHM %hi TS DT H IR Bl

ot 3.34— enfer fifex
ITUh Tt fifei <t forererarat ot wTeieT atfereht 3.1 ¥ feam mm 2
e st wwr LERICT witg FATIeTer IgFT
Sfe Afgaw et | i SR e svam | ofieft A THHI ST T
ST © TR T
IECRRE THIRH A AR | 5Igd ot (3000 | wead g HTMHH,
BT & LPM d) &
TR AT i sje fegehar & | wem R o, BT fifeT
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s et ST s 3T 2T LEl IZd ETh AR | AT(HH, T,
TSet ¥ e aar 8 Wy e MER KD
ot X ge-HaeRiid s | dsl T ATM, THI T
e e Far ® T, Jere fufem
3.3.3 ety erseye feamgw

Eaf AITYE I ATt FEATsH bl T Fed &l TRt IUH0T AfEG S Hefst - ITATT 6 forg
festrg ferg T €

Hifear T3y, FHLT i Lo I FTA shi &HAT | T, ol Ieq= i ATt 3L fealrser
21d 81 A A 91 & AT ¥ FHRR W F A 8l ¥ At ué & Frerer At forwge dehdl &
TR TR H T SR i ST-HTS ek Tt Icq L o ool TOTerT ATt et THecdTed o
o, FFeget 3.1 (3 TR, 5.1 (5 TR, 377 7.1 (7 TR Tt fiees o1 ST ahd 2|

= 3.35— vt

HIRT

TIYE feamsd ¥ FIaTE, HISH el Sl gol od.8l 38!, 33ee fearse S Hifiey, e, T i

TS ST fe@Td 91 BUd 8| 37 SaTsdl e € € foh o §H Shet ¥ HaTe i § WeTH Sl ©

3T ST ITH L 2

AT TATTA kY ST shifTg

i. agfereRedT T2r

FITTRIA H | HIF-81. Ush <o 392 feams® 22 () HisH (l‘g’) e (1) fiieT () TR

Hfetfad 38 s HTQEFWEﬁW%EFEH%‘? (%) HITNET (W) THT (IT) UTSH (%) HISShIG I

frfafad § & & &1 & Affea-agsa sqe feamsy &2 (%) S (@) FEe ()

AqTEsRIBI (7) fiiex

4. ST I UG o [TT fore IRT T IUANT fohaT ST 22 (o) fliet (@) T ()
TG () HifeT

5. FEfaRad & & 19 @1 "iwe it 318eye fearsw €2 (%) fiiet (@) Hifvex (M) wiet (=)
TffeRt

6. Torm fearse =i BT it STTSeYe fears® AT SITaT 82 (%) T (@) Hife () Wi (9)
THT

7. Shie a1 Sfele 1 T 21 Ue o foTu amr=ra: foher Suehor oht ST fora STTar 82 () ThT
(@) IS () ATZHIB () TAfeeh w12y et

ap I?

W=
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ii. 7R T oY

1. T ITANT HT Foken | 78T, AT SN Jclleh ¥ TS 31 i o oAy
[ERIES IR

2. Th , S8 fop wTew AT TAlE, ITANTRATST i GhiA W UTEe THR
TTTReheT ISR STTHH o TT ST A ol STTHA a7 2

3, affea o forserer T, & dfifeat an Argar wiw, i S T @ 31
37 e e | $IE T 2l

4. Tarshrr afgat A foed & 22T g o forw IwinT foy ST STt SweRt €
ST HTHT=I: chige TS AT U&= U5 § U1 ST 2

5. a7 fEaTsy qTe A1 i I AT 3TN IS FA F-9eH 8, S 6
RIS AT TR HIE T I ST 3

6. T IT AT HT3LYE I AT & o FeL & e BhiT A1 Tl T
T AT AT ST HhelT 2

7. T TITYE IcT~1 AT & S B AT Wi R yefkfa grar 2, s
YAl fefsieet el 3@ ehd &

8. T W o1 3T132Ye feamsd 2 1 &t a1 Hifedr 182y 3cu= e
&, o STanTeRdt EiTia, ST Fehifer a1 e STae | Gehd o

fii. 9 T T

1. hiaTe wep Uisfen fearsd o Seretr Rl

2. Y 1S ST hl IWANT erhiy igal AT Forcd & 22T Ue o foTu foram Sirert 2, St &=
Shiee TS H 1T ST B
HT32YE feaTsd UH ST T I shid & Ford ifcieh & H DT AT THST ST Hehell ¢l
Hi%e ST HT3Ye FeaTsH eT il wifrer TfcRt I #hLd 8, S qlsd S&dTe|
Y T ifereh SISl T Well 7T & 3T 3¢ heet e § 3992 d ¢
&S T H13eYe FEaTgd TH HT3LYE Icq~ hLd & (Siee Thi= AT A T T ST EehT
TS feaTsd SUARTRAIT shl Thia UL UTEet ST TTithehel ISR SSHY o6 HT ST HLA
EQRC R LI R
8. CHL 3AYL TSaTSH hael SEAfANad T3 TGS LA H 6eTH g

NS kW

iv.ﬁgH%T

e $Ye feamgw Fa 82 Sarew i)

sAtfeA-faseral $T9e fearsa #a 22 T e iR

ST S AT e ITHLIT T U il Teh IS 3|

Y TR T 82 Foh STANT T Teh AT ST

HT3ee fearsd i afedTia ShifsTy| 2T 3ereter i)

e Tt 37 &TE it Tr3eye fearsd o siar 3ier Tow iy weish 1 3arewr sy
e SATSYC FeaTed =il Sevd 41 87 T SaTel difery)

g1e feamew sheyet e i FRITTE! # fohd TR ANTEM ad &2

el N (=

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet




T 4— TR TR U fearsa
fefteet 3o wnt feaga
fefiea Wi fearsd a9 3 8Td & 991 § Seci@-1T Jig &St ohl &, ST ST 3cdTad § dirdT | I
I 2T TN U ele HTeT AT St T o 0T €9 gaT 3 TTE feuh grea, Hifvie-we g1,
JUEST AT ST59 S HART IS Hied Icaal hl farferer 2ioft sht FrRiwer amet 36 I 5 Seera ™
Tl shY 81 HIHTI: TR THETEt hl o1 H THUES shl AIh{SRIAT ek gt JaxiH, disrdl ST
Zhawt T ST SET g8 fraradT o RO 9@ 8] g6k STk AR TN &Har iR Hivdae
fearsg Y AavIRdr I AEHEE FE HR NVMe wEuEe! & fomm ot sqgeEn fear 81 gas
A FATIE FAAT IR F2TAE AT 19 (10T) o SATIH T Y I S o6 91, FSffed =it
fearsa & 3T 31frens fora 3t Famem & fore A R)
AR IT HEROT IUHIOT
IS NI SR ST SR ST ST i STed i o foTg Ha shi ATaRaehdT 21 ol et
THI ST WA H Sl € ST T 8| Tk S STg STl o §9 H .U [ AT eufed e §
T 2T 2
TR Y T 3T 9TU RTS8
ST o &1 H, HHRT STHAT T WecaqUl AR & TS 9w farfsr=y Ao sehrgt & wasd § ==
1 STl 31 AHRT A9, $27 hl 36 AT hl Hefifd hid] & e ues amdt Wil fearsd amor st dehdr
31 39 IT: 15w, ThaiaTged (helt), Armremged (He), Mienged (Sfiet), Semged (@), 3R =
ZHISAT H HTYT SITAT 21 A ShTSAT TIHTIT o Sigd shH-ohY e¥Tid] 8, 3T Jcdieh STl 3onTs fUSel! 3ohls O
TR €9 O ST BT 8] ISR o oI Ueh o185 AHHY <l Tall SIT 3HTS ©, ST Ueh ST §Ufed
L ehdl §, STalfoh Toh Thaliage T Uoh §9R SI15¢H 921 Wd HehdT &, ScaTial fefviear ger &
ST T & WeiTRrd i I fSfRre STragarendratl st Q1 o o [Tt 3ugh LRt feamsd I o fog
TR 7T 3T SHehT AU Soh1Sal bl ST AT & WHRT hl WSRUT &79dT sl HHRT i fafsr=T

FTSAT o 2k foRaT ST 2

&TIeY ST TR HERY e & forg arferant 4.1.
ECAES ferercor

fare (smgairaier) | | Ueh SITEH) 3ok dtfeher 0 3 1 R
EE] 1 et = 4 forem

ElEE 1 952 = § Toled

ETRICIEACT] 1 et = 1024 sft
TITETES (THeT) | Wt = 1024 heft
R CIECASIE) 1 Sfisft = 1024 wwsit
STETSE (2Fsit) 1 et = 1024 Sfisft
UeTaTge (e ] dtsft = 1024 &l
THHTSITSE (3eiT) 1 3ot = 1024 W¥sft
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SRACIHASEC]) 1 Stesfl = 1024 gait
AgaTge (ATEsT) | 1 TSt = 1024 Stesft
T foreen

et firen & B, fEeT o7k e o erur o1t are § gty o foTw stravaes Bt 81 T e
Toree 3199 HaTe o foTu STavaeh e 31 221 ol Gufed o o fo7u forfer=T Jenr o Suamon o1

SUANT AT | AT X W Hufed ol S arell SIHeRRT i a1 Sfarat 2f0rI o affep fopa
ST & - $27 A e

FfT AR o T 9gd & @ YUITel! €, I8 3k TR 1 deheiehi hT SUANT Ll ) Afeh
g W, oSt AU Sfereh qeril Eiell € | gOdt ST M ST STt BT o1 UH ZTgH S5 TR 2l
1 9% 9% WA § S HIRY 1 HART H TRl T qe qga § TR 8] 36k THOTHeeReY €T 3t
HTer €T 2 ST 81 36 FohR AN S U 2TEH o 0T HHRT ST Ueh-GaTIshH o TRIT & STel
T e AR & Gy o), gEdt U it Aun o oft SuE s 21 gafae, 9e faeed & TR,
AT, |3, qehriieh I Tezi =T &1 Tehd 21 (T 4.1)

Computer Memory Hierarchy

y

Small stze Frocessor registers
small capacity q‘.\ﬁp wvery fast, very expensive
N
¥

=snall praae { Very sl ex; Pensive
Ml el Power o Rancdlinm access men
meditm eapaciiy d hort Lo sl affordabile

N Flash /USH metma R
slower, cheap

Large size Power off Hard drives

very large capacity 7 mid term slow, very cheap
Larfe s Powrer off Tape backup
very large capacity lorg term very slow, affordable
fort 4.1— At vaTgRT
AR o TehTT
T T foen | o JeRR <l SHI TETied B Hehd ! 8 —
1. SRR T vH

2. A fiyh HA A1 e AA

4. Tecfors = wreTerR HuRt

I T TorelT ot seor gars o FmfTRa foriwaTd &1 wehelt &—

HSRUT THAT I8 FA1/ST hl HEAT & S Teh WSRUT $ohTS TR0T T Hehl] &l T WA H ST T
AT AN AT AT 2 FhaT 8] T HARY AT T S ITTSHAT T HR AT W TG AST T

GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e “
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et 21 offer Tfr At 2R fearse eftedt wifer aeft 36 feamsa 6t g & wiftes wet St 8 s wm
SHTE BT &

Tfaeh TEER AHRT

T oot T Wl 3T I= i SRt A (M) T U BIeT GHE GHIfET BIT 7, ST TR &
TR W7 | BT & 3T STEATS T o &Y H IUANT forAT SITAT R, ST&T A& foish TEEhRTuT fohaT ST
2

TR, T T ST TS 31 Ueh SIS AT & Foreeh! ATt i ST I9cied ST ol o
311k <fteraT & v foram ST EeRdT 81 e ST, BER waTshe § e S0 A § ST Hif
T THIE HH T Gl it aliehT 9 L B

e HERY

T FAIT Teh BIET S T ITed] T HART & FSTHoRT SURNT TEERT o ST (831 ol STErTs &9 9
T o Tore fopar STTaT 21 Shegex fereem o S wmaT=ra: <1 HET (Fot 4.2) <67 S92 el 8, STet
TE HET HARY <hl WY shi Wfed AT SHL HLT & e HITTT e HAR-ehl JoiT H SIgd sl <t
21 afere Tfify 3 e e 1 A A % foTT ShEr T SR fRR ST 21 Sher HERY gRufen
Toreen 1 ThTaET 1 H AT & TR foeed ARUTH, Wiy Fi- g & aga et St 21 T8 TeeK
1 effelt T AR & T SR ST o o el S & Tend R

el AT TENST scdTeh bl T ohl ST TRt hid ShidT. 2, S0 & Ycdeh § BTed & § STFT hi
TS TR BT 21 I8 AU (AT H3T) THER o foIe qreeff 3t 31gea 2idi 2|

Q e d Memory —M
CPU " '

Main Memory
(Large in capacity and
slower in speed than
cache memory)

e 4.2— Shor oy
&, el 3 dufed an aeet & 7o R T ge AT Y Tfafafy S arer 2T 6 U R 8, St
ST 2T ST SITH AT (el U™ S0 ok ShTX0T) AT UM AT, =T TG shl AINTA 2hl o | HewTT ara
2| GEL RN H, 9, Ueh STEUTS HSTUT &1 & el Ao Ul Foh ST ATet $2T ohi i o5 el o fe1q
e ToRAT S Hehdl 8l U SR 27 ol H HATd 81 ST o o1e, el ST bl AW AT Y4 TTUMT hid o
ST el ol T8 T deh TG areht Ao § SEehT STANT fohalT ST Heha 7, foreet Sita woee av
EX SIS

Main Memory

Index Data Cache Memory

0 xyz A Index Tag Data
1 pdq 0 2 abe
2 be ] 10 xyz

rgf

ot 4.3— i AR ST
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Trerfires AW (Primary Memory)
STTerfire HHRT et T A HHRT BT 8 39 |y €Y 22T i U S foRg Sk 21 78 F
1 A o A S8 St Bicll €1 36 3l Wl H S/1eT 717 @ — ROM 3 RAMI
1. g et AR (ROM)
T 1 7aed & — S e HART, $6H ST 1 T TaT ST HehdT &, Saa e | ST dohdl, el T
F o fIU ST SFervaes o 30 o & & 2
T o Jh—
e PROM (Programmable ROM)—SH'&Q%W%U%’@TGTWT%I
e EPROM (Erasable PROM)— 39H ST fegl-arcIe (UV) T & e s @t 2|
e EEPROM (Electrically Erasable PROM)— 30 2T fersteft & gRT ferm 3R sear s
TR 2
Flash Memory— S84 W1 5ci1eh AT ford Tk @rer firerert Tt & T Simwehett 2
2. %grrqaaﬁvﬁnﬁ(RAM)
T HT A € — {SH U HANT, 0 SAEATS HARY hed 8| o sheg & 8l Sl &, o1 W 1 81 e
ST 21 98 Y ot ferar € ST 3uered ! 2l

W & THR
o SRAM (Static RAM)— fisT il & Tfeht wat areft 21 3o e forofet e aek giféaa wear
H
e DRAM (Dynamic RAM)— T&ft 2t § 371 31freh ermat areft 2t 8, Afeh 30 TR
RS AT T Bl
ATICTHT 4.2 7 09 3R 1 & &rer siar fe@ar mar 2l
iG] W
Feet U o foTd AaRy TeH THE it

IT SR I TATS & H HIfed T 2 IT YT ©9 ¥ THHRT W@ 2
R GRS ICCa N EE RS fersTett STqf sig B o F=HT T8 B STt 2
T AT A o A A SIS el | AR Wi o ®9 H SIS §

T AL i e HiTear T 8 AU H TN H A Aol AR fed R
ST ST T 2

9% YHR & PROM, EPROM 3N |1 % YR SRATHS M T Rfew W |

EEPROMI|

Fartreres St facfvreh HWT o1 ST FETY i T ST 2, T e HA & e S 8, e
SO ATHR FST BT &, AT SelehTiores 37 -arsqsfter (Non-volatile)%ﬁ?ﬁ%l It forTett ST ow oft
T AT TEdT €, 36 TTHEL e STANT 781 L Hehdl, TEHhT STANT ST 3R 2T i Al §HT o
el T S S s 3 for BT 3
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IEGIRER L IEURC R EA L

ATt f%eh (Floppy Disk)— 78 Ueh <[aIehl¥ % €, 5% 591 3T 31, 39 TR H firerd! off, gaeht
TR AT 5Igd A (1.44 MB o) Bt off, 98 ofielt SR o wReme off, Tiferd Tt 37X didae
et off)

eeeeeeee

Lh

User® label for
identification

Write—protect
plastie taly —™

= 4.4— wETdy
aATfezeRet TR (Optical Disk)— 2T ISR § foT@T 37 @7 ST 21 6 GB 9k ST &R T Hehd! &
I8 dH IR & CD-ROM— Fadd Ue & Ty, WORM— Us 91 foid, -1 9¢ TS Erasable
Disk— 3T o1 forg 37T fiyer "ehd 2

Laserdise Mini-CL}

R a8 sitfemet foem

TTE f2%F (Hard Disk)— I8 I Tt €, TSI TNt &HAT BidT 8, FATd! § ofisy 37T e qem
It H e 31k ST Bl

o 4.6— 7S T
YT6HT T (Magnetic Tape)— e Tell TATRESH shl Te! Bt & 8 W ST Fehie foarm STraT 21 <
T ShH T U1 USdT 2| T8 TEAT N ST TN &THdT JTeT, ek €HT 81T 8] Ua SehaTd 3T el
IO qeh 97 T o T 3TFT 2 2
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R 47— dah e
ATICTRT— 4.3 7 TTeIfHe: AT SR fadiaes Tagor & o siay
TrerfireR HSRUT ATeafieR HSRUT
e Hiie T 9T W 2 T TETIS WA 2 SIT WU o FRio o 6 e 2
TE FTH HE €. ST HRT ShT QT H STHETER Al
VRUT &THAT HTHTIG: THST 37 Sl § Bl 81 | WOSROT &/aT Sfisit AR A4 7l
AT 3T ST 9gd o o TSI T STEEHTT T &9 § €T 2]
el STt ot ST o1 AT SAiTieehet SEfieh! T HATETl

Hard disk mounted
mside a laptop

71e feew @t e

T TR HATTTE [SFh T 2T Tershia TaTel T8 TR BT 2| Fowah X a7 wehfsd gt 31 daedi
I BT 21 STel §H T I h1E IS e i T STTA & &—

2T G TE hIT HHRT § 1A 71 TR 827 Y 39 aie Thie foRa Srar @ foR 3o Terdt 8 W Sd
3o fordn S Heh, fowen W @reft et I STTd 8| THRIU €8 i I g A T of ST € S 32
foraT STt 2, a1 7€ 6 foreqd ©iE TeRd €| 3 TE forh W BB e & o od §| A8 ek
& 82T o 0 37 1 (Bits) T &9 oId 2

2T UGAT— SIel B IS IS @I Bidl @ Al THIUS o I SHIE Ugdl & STal <2l §d 8 3N a8l
Th & TS P HEYH BT ¢ foh by & hl ISTE W &S H WiqU" Serdl 8 IE qqrd
FOFZ ek Hiehe T AT 2| oaeie Tfche 39 fawied i feahre Fteh <21 i gART Bhia W faan
TR

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet




TS TR — HTITET TR ANIEH - HETT 9

How a hard disk works

Step 1: Step 2:

The circuit board A small motor
controls the movement of spins the platters
the head actuator and a while the computer

amall motor. is running.

Step 3:
When software
request disk
access, the read/

;- write heads

= .. ; determine the
"y, ), current or new

\"'& d) location of the

data.

=tep 4:

The head actuator
positions the
read/write head
arms over the
correct location
orn the platter to
read or write data.

e 4.9— e gsa ™
TR TN 4.1— 3TNk BT f3%eh gI3a 1 FeTeiv
SATIYIH ATHHT
ST BTE e TTfiid st ohY SIf3Ra H 38 HTSE ShteAT 311X B halei 1 ohl STIeHT ST 2l
31ea U, @ue iR wefe famwmew
gfskaT
ATANE 3.5-39 TS (S T390 T S5 ohol I SIES. - H AT ST 81 sl IT o a1 A 3T
srfvfemme firer — i amett & f — faer g g seye g i & et el & dead
T ST &, STefeh ot § o STEd THT: & o ot @68 & TaHiat Bid 2| S18d el 818
et gred & i it 0% B1d 2
HAI F AT BTS TStk I3 Bl FETATH

/ =t sa-—"
0T 4.10— TS TrEa 1 SR T W
TROT 1— BTE fewh &l o H fhe i

TTE fotah o & Toru, wen stfafics 3.5 39 Ssa o 1 =0 Y 15T 1 15T & fohr ar e o
TSI o gefera shtd o fofq =T Top o1 STTarzarehdl Tidl 81 % $1ed d &p o i 2t 21 Ut &
S5 TA-TIE SIS o AT AT & ST BTE 159 hl T ST ST 2| BT fowah i U Afafn
SEa o T I qoh STol S q%h $199 o TN o Bh B¢ $189 of o Sal o 61 WRad T & 5| fse
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TRUT 2— TS 139 T SATA ¥ FHide i

TEd HIS BT ST o UTd, 38 foeh @ shide il SATA 3T TS 1 SATA el T IUANT
T 81 SATA shelet T U ot BTE g18a | A gu oty Hewells ot o SfeT 2l 2l

TRUT 3— SATA TTa W i)

qTa FATS (S § HET it o SN 3 TS T8 o U1 TG 36 A SH | T, <Riifeh
=l oAl ST 3T U8 | TR shriefed o =R ST il fehetd 22 wehetl 21

g

SATA Data: Plug
one of the data
cable in here and

=

SATA Power: Phug the other end into
the 1a_nd dislds a SATA port on the
power in here, motherboard.

Tor 4.12— =72 3139 W SATA 22T 3R UTaR ket Ure
TUT 4— SATA S Hhaed AT i
IDE & faudia, SATA 221 of S o-of@ Ush HIRUT 3R Yaet sheided T SUANT HLdT 8l Heteis o
3% SATA Hadl Bid 2| 378 BUh of 3T 3 TS foth o et feed o ot & o, 38 wrareri &
TG, TR < 31 HIL FETE, SIA § Fridel 22 HohdT @ ST SATA Hslcl i W 37 81 & Tkt ST
Tk Bl

SATA Ports: These arée for hard disks, newer
DVD writers and Blu-ray drives, SATA3 ports,
if available, are for hard disks and SSDs.
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TUT 5— SATA ST heled ! HESIS | T h]
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Main Memory

Operating Waiting for CPU

System
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Writing output
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Excel

o 1.5— A1 TEITET & ET Ao ieTiieRT
HEETITATERT ATIRIET fieed— I8 Ush T ! U ¥ 3fersh €ty # =l H§ @&l il 2l &
T S § 1ok THET hT ITA. 34k TiumH e st i1 — fi=r nifafafer an s rarmae ==

Teh 91 Trd s o fore foram ST 21 |at 31 THET o1 9918 shid o T festre forg w &)
R ARG ST Rreew 31 U 38160 2

I I/ O units I I IO units I
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o "IEITH" U foreteh i
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5. FETo It sl

o HAT-THIT ST T UTeH |

o R IFF TN LT 81 Tl 2
6. TETCIIH & a1

o TIIHIETE HTSE U HIS 37 i)

o IUST I A

o TUAHIM 3T ETEAT T H

o SIHIT ST TAETIIS
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1. BIOS/UEFI & WITd

o FH AR AL 3R BIOS/UEFI @I (F2, Del, F10, F12)|
2. e foehea s Y

o STUTH T IR USB, DVD I EIE GIEel 2hl TT{Hehal a3 il
3. 9¢ A aG AR e

o ifed fEaTeE Ted SR T 37 yiEdT @<t (F10)

4. qEHET
o RIS TS BN 1R =t ¢ feamsw @ 92 3|
SATEETIGR Tatater 2.1— foiSie <t $EeTel & Uget 92 TS i SR T ISTd @i

Yk foeen , &0 92 A I Uesl S15a i TrAfHeRar o & Y 2 shH i GRS
Hehd & R BIOS | Y8 W 3HehT 99 U2 T Hehd 8| BIOS Wfdw qeh ug=r ol shsil i 3R
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it ol HATST WISHTl

BT 1— 319 Toeed i BIOS #fw wad il THT i o oAU, 3o et i sig i, e shegex
1] A TH T ffRTe it (S "F2") i et T@| I8 it At & S1em fire - first 2t 2
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BT 2— [ 60 FGe o foIq “sf2” ferehed o ST
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2.2

BT 3— T S HTETHE .

2.3
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RAID Adapter

[RATD:PCIES: (B

2.4
TRUT 5— BIOS SRR st 311 a1et fHepet

S forshe ST =19 U o TTd, THEdHT sl dast 3 BIOS foeen & At fehei| 360e o, Save &
Exit forehea w S

Save

2.5
Terer weism
feeh Weie U foiSiel STATTAT & ST SAT0eh! I=1d ST 1 i shi STATT It 8 fowah weier
T 31T 8 T L bl &—

o IS U 7T hi— U foTh I ST o foIT FaR =i & foIw 32 iy i)

o ST AGTT— I 159 T TG, T SSH ATIH T HTHR AT
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o STET AN TSt AT ITETS hi— AT STea 37e TR L A7 S5 ol T 37eR T3
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ferer yeie famrar @ for g feter 3T ® a1 3w s 7, 95 @S 18 feth fewee w9
 UeH 3R fora sht U5 o T STl §9 § AT 2 St ol T wat 4, 73 @isil 8 fewh
off Te TR fora it w5 % |1y AT 2 ST §, S aeh fob o foReft SRR s (S SCS, iSCSI,
Hiftger 31¢=g SCSI, AT HTEeR Aed) W T 2| I 57 il TeTeh IRINF Tee & a1 it ATherrs
et €1 At i3 feweh SThas 2, T STTUeh! 36 TRY T A7 30 T ATeH S § T8t 3¢ s
ST BT ford) feter oAt AT I HATHATST o & I, 3 <l T U1l shi—
fer wetam wed

o TEHAT TS ST H "I FeL" Wist ST HUL0 > TSTeh Tefer bt =12 i

o fomm W uge-foas wi—

o TS fe&h 1 19 Weifi T =Ted § 39 T ge-faeteh S ST Hevl 3 | IWIh foraT B

I

= Disk Management - O s
File Action View Help
e IEEI=XP L 20

Volume | Layout| Type | File System | Status | Capacity | Free Space | % Free |
== (Disk 0 partition 1) Simple  Basic Healthy (EFI System Partition) 459 MB 459 MB 100 %
== (Disk 0 partition 4] Simple  Basic Healthy (Recovery Partition) 499MB 499 MB 100 %
== f4 GB micro (D) Simple Basic NTFS Healthy (Primary Partition) 5946 GB  19.06 GB 32%

= OSDisk (C:) Simple Basic NTFS (BitLo.. Healthy (Boot, Page File, Crash Dump, Primary Partition) 237.37GB 1857 GB 2%

~
= Disk 0 e Y

Basic 0SDisk (C)
233-.35 GB 499 MB 237.37 GB NTF5 (BitLocker Encrypted) 499 MB
Online Healthy (EFI System Partition |[Healthy (Boot, Page File, Crash Dump, Primary Partition) Healthy (Recovery Partition)

= Disk 1 e

Removable 64 GB micro (D:)
59'4.8 GB 16 MB 59.46 GB MTFS
Online Unallocated Healthy (Primary Partition)

Ml Unallocated Wl Primary partition

2.6
o= 10 v T SEETAIE AT
HII BT ToTh/TaUae! T FelT 3T i AT $6eTe Hifean (et a1 Juasl! ofF $159) § 92 i
O SEETRT bl felSIST 10 oAl el $EeTete o fore i<t fa 7 <ot sh i hi—
TROT 1= T SR ST HATTHT e SATel § 2 FA & o e 81 S, @t 179k 7% foreped foams
3T Aoy Afe 319 et fiST 10 Juasht o 3r3a § Wi 1 B &, ar A9 32-fore ar 64-fere
[ESERUEIEREEE KA IEFIIS Il

Press any key to boot frowm CD or DUD.._

R 2.7 it eSSt o e

BT 2— oISt AT ThiA T fow@Ts 3, e % 6w o ToTq 98T 8 |ehdT @, STol e SAT9eh! THTET
ey faars 30 @, e %@ 3 a1 ey
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e 2.8— e gt T
TROT 3— A9 97T, T 3R S oy sur = ol 31 ot 3rar foreter R

It 2.9—— TaT, T SR HET T TAT W
TUT 4— LTS 13 T fofeTah i,

== Windows'

UTEd HEXeTer AT R SATaETRIeh fOTeIT Heerm, T3 3139, HiaTet
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TROT 5— TSI 10 H2AT SERITH o SR ATUE 3o SR Tieae 6l 77T UM IS 7e1 ®9 4
foeiet 7 ar faes 8/8.1 & 31T 3T &, @1 "I don't have a key' 3 "Do this later" foered W
foreten 0| f 3TTeh U Tt 10 Wiede T §, T 3119 36 &5t oL Hohd! &

b g% Windows Setup
S 5=

Activate Windows

[f this is the first time you're installing Windows on this FC [or you're installing a different edition)
you need to enter 3 valid Windows product key. Your product key sheuld be in the confirmation
email you received after buying a digital copy of Windows or on 2 label inside the box that
Windows came in.

The product key looks like this: X000 000N KO0 )CONL- 0000

If you're reinstalling Windows, select I dor't have a product key. Your copy of Windows will be
automatically activated lates

Privacy statement [ don't have a product key

= 2.11— e e T
ST 6— YT IYh! I8 GERLT kT I FH o foIw o) smemm e 7T s1aes ure asey 2 -

I A7 | R GRAfE R fF 3T choose the right edition| I 37T TeId HEHT T =2
F 8, T 3Tk UTH shaloT Ush &1 forehed BT foh oA SR el 5eiet hil

@ @ Windows Setup
Select the operating system you warit to install

O perating system i B Date modified
‘Windows 10 Home 371272018
Windows10 Home N Itar2ms
‘Windows 10 Home Single Language 3/12/208
windows 10 Education 3127219
Windows 10 Education N 3/12/219
Windows 10 Pro B

Windows10 Fro N 31272019

Drescription:
Windows 10 Pro

e 2.12— == 10 S&emtoT 1 =@ =Y
TRUT 7— TTITT FI5cAl sht Ifaferlt s o fofu Jam g1 aek geter i)

Setup is starting
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TRUT 8— AT 1A ohl TR ohl 3T oL Ao TX foreTer el
[ @ ¢y Windows Setup. ——

Applicable notices and license terms

Last updated June 2018 ~
MICROSOFT SOFTWARE LICENSE TERMS
WINDOWS OPERATING SYSTEM

IF YOU LIVE IN (OR IF YOUR PRINCIPAL PLACE OF BUSINESS IS IN) THE
UNITED STATES, PLEASE READ THE BINDING ARBITRATION CLAUSE
AND CLASS ACTION WAIVER IN SECTION 11. IT AFFECTS HOW
DISPUTES ARE RESOLVED.

Thank you for choosing Microsoft!

Depending on how you obtained the Windows software, this is a license
agreement between (i) you and the device manufacturer or software installer .,

I accept the license terms

R 2.14— wzET o
TUT 9— FE2H LA TSIt AT (ITSTTES) W fofeteh o |
" @ éwmdm Setup w

Which type of installation do you want?

Upgrade: Install Windows and keep files, settings, and applications
The files, settings, and applications are moved to Windows with this option. This option is only
available when a supported version of Windows is already running on the computer.

Custom: Install Windows only (advanced)

The files, settings, and applications aren't moved to Windows with this option. If you want to
make changes to partitions and drives, start the computer using the installation disc. We
recommend backing up your files before you continue.
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Where do you want to install Windows?

Mame Total size Free space  Type
¢ » Drivel Unallocated Space 100.0 GB 100.0 GB
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System
Display, sound, naotifications
power

Metwork & Internet
Wi-Fi, airplane mode, VPN

Accounts
Your accounts, email, sync,
work, tamily

{'17. Ease of Access
i Marratar, magnifier, high
contrast
- Update & Security
./

Windows Lndate recovery

Lo Settings

it Home

Windows Settings

Phonea

Link your Android, iPhane

Devices D

Blustooth, printers, mouss

Personalization 2 Apps
Uninstall. defaults. optional

Features

Background, lock screen, colors

Time & Language

Speech, region, date

Gaming
Game bar, captures,
broadcasting. Garme Mode

Cortana
Cortana language, permissions,
notifications

Privacy

Location, camera

Windows isn't activated. Activate Windows riow.
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Fingd a setting

Update & Security
O Windows Update

M Delivery Optimization

Windows Security

4

T Backup

Troubleshoot

© %

Recovery

Activation

Find my device

For developers

g = B @

Windows Insider Program

Windows Update

Updates available

Last checked: Today, 12:05 FM
Feature updste to Windows 10, version 22HZ
Status: Downloading - 956%

Change active holirs
View update history

Advanced options

Loaoking for infe on the latest updates?

Learn maore

Related links

Check Storage

05 build info

Have a question?

Installing Windows 11 on efigible devices
Troubleshooting Windows Update preblems

Mare about Windows 11
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If you're having problems with activation, salect Troubleshoot to try and

. Delivery Gptimization

W Windows Security fix the problem.
T Backup ég Troutleshoot
£ Troubleshoot

Activate Windows now
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wiruses and ather security threats.

| @ activation
G to the Stare to buy genuine Windows or enter a product key,
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Q Change product key
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T Ferdevetoper
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Customize notification icons

Search
MNews and interests
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# Show Task View button
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Show touch keyboard button
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System Properties o

Computer Mame Hardware Advanced System Protection  Remote

" ﬁ: s Use system protection to undo unwarnted system changes.
}‘7

System FRestore

You can undo system changes by reverting

your computer to a previous restore point. System Restore..

Protection Settings

Available Drives Protection 2
= HDD (D:) OF
MNew Yolume CHf
- Mew Volume (E:) Off v
Corfigure restore settings, manage disk space.
and delete restore points. e
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- Semnge = (=]
@ Home Region
ind A setting &) Region
Time & Language Counlry of regeon
'_ Infia |
& Date & time

Windows and apps might use your country or region to ghve you

local content.
- = — _.r._‘ll

I@ Fegion

& Languiage English) (American Samos)
English {Anguilla)

Erplish (Antigua and Barbuda)
English (Aarstratiol

Engitsh (Austrial

English (Baharnas)
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English (Beigium)

ot 37— T iR W Riey

TROT 4— fASST 10 Srifesd W o foTg foiSist saee’ @isiT & SR {5 38317k et W 36
EXGIRS

TROT 5— fort 3.8 W AW STTER '3USE sht SAier ohi’ ST T fokeTeh oL

§ Speech

$:5 | +  sengs
: Windows Update @ Home Windows Update
j o You're up to date (1 ] | You're up to date
Last checked: Today, 16:01 Last checked: Today, 16:01
Update & Security
Change active hours Check for updates
View update history | & windows Update

Feature update to Windows 1C

The next version of Windows is avai
the update, select “Downiocad and ir

Advanced options El Delivery Optimization

@  Windows Security
Looking for info on the latest updates?

Learn more T Backup
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M est match
E Settings

= Device Manager
*' Control panel

Apps

= Control Panel

Settings

5 Printers & scanners

Ty Device ready after restart

(@ Device specifications

¥ Device securty

¥ Device performance & health

S8 TE Giuetoath and other devices
settings

il 0 view your BC name

Search the wab
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A Device Manageri

File  Action Wiew Help
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EH computer
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» g Display adapters
¥ e OVDSCD-ROM drives

» E3 Keyboards
» @ Mice and other peinting devices
» [ Meonitors
» EF Metwork adapters
~ K7 Other devices
B4 Base System Device
= Print queues
% ]:f Processors
B Software devices
» & Sowund, video and game controllers
¢.,;[ Storage controllers
» = System devices
i Uniwversal Serial Bus controllers
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55 Network settingt

§  Devics installation settings
@ Powe options
Fax Fa gy Windowe Update Print Microsaft XPS CneNote
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Device installation settings >

Do you want to automatically download manufacturers’ apps and custom icons
available for your devices?

() Yes (recommended)

(@) No (your device might not work as expected)

& Save Changes
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Fig. 5.22: Selecting network access option
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General
Connection Value
1Pv4 Connectivity: No network access
IPv6 Connectivity: No network access Intel(R) 82574L Gigabit Network Connect
Medka State: Enabled 00-0C-25-35-EF-6B
Duration: 00:49:35 ?;2
Soane: L0 255255254 0
17230121
1413955
8888
By E NetBIOS over Tepip En...  Yes
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Download Windows 11 Disk Image (ISO)

This option is for users that want to create a bootable installation media (USB flash drive, DVD) or create a
virtual machine (.1SO file) to install Windows 11. This download is a multi-edition 1SO which uses your

product key to unlock the correct edition.

|Se|ect Download "|

[
< [ PR | ad

.JE'IEC{ CoOWMio
Windows 1 (malt-ediion 150) ||

R 3.24—aTTSUEaN AW TEAAIE Y
TRUT 3— SRAANE T Feetah

Download Windows 11 Disk Image (ISO)

This option is for users that want to create a bootable installation media (USB flash drive, DVD) or create a
virtual machine (15O file) to install Windows 11. This download is a multi-edition 15O which uses your
product key to unlock the correct edition,

|Windows 11 (multi-edition ISO) &

@ Before you begin

e 3:25— e faeer wiwemor
BT 4— 3TUHT AT T =R L R Y hL o foreter )

Select the product language

You'll need to choose the same language when you install Windows. To see what language you're currently
using, go to Time and language in PC settings or Region in Control Panel.

English | -

o 3.26— HrEere W T

TRT 5— foETE 3 ATt SIEAATS s W foees R

Download

Windows 11 English

64-bit Download
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Create Windows 11 Installation Media

If you want ta perfarm a reinstall or clean install of Windaws 11 on a new ar usad PC, use this option to
download the media creation tool to make a bootable USE or DVD.

@ Before you begin

o 3.28 fegre 11 Seeioio Wifea

4. i frmtor Sueror A L.
5. TTEHH ITeY faEmy ST R Tae W foreen ]

# Windows 11 Satup

Applicable notices and license terms

Please read this so you know what you're agreeing to,

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT MEDIA CREATION TOOL

IF YOU LIVE IN (OR ARE A BUSINESS WITH A PRINCIPAL PLACE OF BUSINESS IN) THE
UNITED STATES, PLEASE READ THE "BINDING ARBITRATION AND CLASS ACTION
WAIVER" SECTION BELOW. IT AFFECTS HOW DISPUTES ARE RESOLVED.

These license terms are an agreement batween you and Microsoft Corporation (or one of its
affiliates). They apgly to the software named above and any Microsoft services or softwars updates
{except to the extent such services or updates are accompanied by new or additional werms, in which
case thoss differant terms apply prospectively and do not alter your or Microsoft's rights relating to
pre-updated software or services). IF YOU COMPLY WITH THESE LICENSE TERMS, YOU HAVE THE
RIGHTS BELOW. BY USING THE SOFTWARE, YOU ACCEPT THESE TERMS.

1. INSTALLATION AND USE RIGHTS,
a) General. You may install and use one copy of the swoftwars to devslop and test your

applications, and solely for use on Windows. You may make ane backup copy of the
software for the sole purpose of reinstalling the softwars.
b) Third Party Software, The software may include third party applications that Microsoft, =
Privacy statomaont

3% Microsoft  Support  Ligal

i
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Select language and edition

Please select from one of the availlable options to continue.

Language Erglish (Urited States)

Edition Windpws 11

] Uno the mcommended optiors for thi PC

BE Microsoft  support  Lagel Back st

ﬁsr3.30—waﬁ'{3%m'—rama'q#

7. JCH FAT FTES BT = L 3R Next W foreieh il Afe 1T IT0 39 A T &, ar 3179 A&t
1SO HTIA T =T T I8k TIT T SO s ot siHT Hehd 2|

= Windows 11 Setup

Choose which media to use

If you want to install Windows 17 on another partition. you need to create and then ron the media to install it

1 USB flash drive
1t rieecls b be at least 8 GB

3150 file
You'll nead 1o burn the IS0 file to a DVD later,

®% Microsoft  fupport  Legal =
o 3.31— wifsar g
8. JTUAT YU AT 39 T FRAT L (AT Toh & AT forared 2 TR 3Tt forereh il

o Windows 11 Setup >

Select a USB flash drive
The files on your USH drive will be deleted. To keep these files, back them up now to another save location

Refresh drve lst

Remacvable drives
B D (ESD-USE)|

ol -
o 3.32— Tretere guEE Wl g
9. ISl SATThT I HL G SIS 11 STSAAIE LA qeh 3Fe{eh 9 b TAET AT M|
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B Windows 11 Setup

Downloading Windows 11

Feel free to keep using your PC.

Progress: 1%

s " 5
m: Microsoft Support Legal Back Ne=t

o 3.33— & 1 SeAetET afsmar
10. 5T I8 F2 foh 3TTYHT USB FATT ST59 AR & T THTH- fefeteh i

1 Whndows 11 Setup

Your USB flash drive is ready

B Microsoft Suppaort Lagal Back Finish
ot 3.34— Juas T v g dar
e H/A A TS 11 Feeiet fewes s
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2. Rufus & SIS i 3N A= L (T8 $ET T8l BT )
3. I SATTHT et grea qam@flswmmﬁwﬁﬁﬁ%?ﬁwwﬁl

Drive Properties
Device
My Fave USB (D) [32 GB] ~| &7

Boot selection
Disk or ISO image (Please select) “| @ [ seea |-
Partition scheme Target systemn

GPT UEF] (non CSM)
~ Hide advanced drive properties
|| List USB Hard Drives

Add fiwes for old BlOSes (extra partition, align. stc.)

Use Rufus MBR with BIOS 1D Ux80 (Default)

Format Options
Volurme label
My Fave LISB

File system Cluster size
NITFS 4096 bytes (Default)

~ Hide advanced format options

Quick fomnmat
Creale exter o label and icon files
Check device for bad blocks 1 pass
Status
READY
B O = E START CLOSE

1 device found

o 3.35— ®wa e wEara g
4. Select T foreTeh T ST 7Y TS T390 H [SO-BIEA T =T i

«" Rufus 3.19.1911

Drive Properties
Device _
My Fave USB (D) [32 GB] x| @

Boot selection

D:sk or ISO image (Please select) v |

=3, 36—1803%?5[3'&?3!?{
5. forer o e g o foreter R

Status

READY

® 0 =8 cuose

Using image: Win11_English_x64v1.iso

ot 3.37— 97 3139 e A o Ty daR
6. T GO AT STE A SH NTFS o &9 H BiHe shil 78 I AR feteh T of )
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Format Partition
To store data on this partiton, you must famnat it frst.

Cheoosa whether you want o format this volume, and if so, what sattings you want to use.

£ Do net format this valume
# Format this volume with the folowing settings:
File systemy NTFS.

Allocation unit szo: Default

Valume bal DATAPART]

1] Parfom a quick format
| Enable file and fokier compression

T W

et 3.38— 7T W dteaw fawre
7. Ife g9 =18 a1 TPM, 4GB 30T 221 GULU hl TITIhAT B4 <ok il I ‘JehicTsh 8, ik
SFIRITGA & 7R ATTeRT "37TR" R fofeteh e 21

Windows User Experience

e Customize Windows installation?

[ Remove requirement for Secure Boot and TPM 2.0
[ Remove requirement for 4GB+ RAM and 64GB+ disk

[¥] Disable data collection (Skip privacy questions)

=
o 3.39— faiet swameRat sgvE
8. AT ATTeR! =raTart <Y S T A SITRAT SToeh ATHSH AT T3l TR foremmm aft <t ol 8 & it
AT Ok T fereteh il
s _______________________ <

WARNING: ALL DATA ON DEVICE 'My Fave USB (D:) [32 GB]' WILL BE
DESTROYED
To continue with this operation, click OK. To quit click CANCEL.

R 3.40— 39 SHATIT Y ST W & o1 St w@29r
Rufus 1 378 ST 159 T U5 § F© e T ST I8 81 S0, @ 319 I8 T Jast
AT TEA B S (SIS 6T ot o 1T 2 &1 Tofl|
T et U fEEieT 11 SEeTeor e et
1. 370 TAAE el <Rl IUEST RN G5 § S | JUAST U 2 A o foTq Tt g Fhit
TET O Hehdl & AT 92 hH I TR FET T Hohdll 2
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GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e




TS TR — HTITET ST ANIEH - T 9

tia \l'\"'rndows‘:-etup |:| =

Language

Time and currenc Gt Englich (United Statec) -

ur language and o i ntinue.

= 3.41— v gesm

3. 3ETA 18 W feketah Y .
mﬂ’mdows.sgtup B@

= Windows

mputer

rporsto ghts resened.

o 3.42— AT3 TRt Wt
4. wﬁﬁ%&zgﬁaﬁaﬁmaﬁ mewﬁ%ﬁﬁ "I don't have a product key" T
forereh oL | 3110 38 w1 | it oft oot vt Tk © a1 foiee 11 o1 FfSorer orare o SuRinT o Hend 2

==

©) £5 Windows Setup

Activate Windows

If thiz is the first time you're instaliing Windows on this PC (oryou're installing a different edition).
you need to enter a valid Windows product key. Your product key should be in the confirmation
emailyou received after buying a digital copy of Windows or on a label inside the box that
Windews came in.

The product key looks like this: SO0 OO0 - WO - 0000

If you're reinstalling Windows, select| don't heve 2 product key. Your copy of Windews will be
automaticallv activated later,

Privacy Statement | don't have a product ey |

= 3.43— wferaor e e
5. i< TN o Torehed e T B T et HEahur ot =3 ol |
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&) #E Windows Setup

Select the operating system you want to install

| Operating system Architecture Date modified

I 1H

| Windows 11 Home N w5 11/4/2021

i Windows 11 Home Single Language ol 11/4/2021
Windows 11 Education =54 11/4/2021
Windews 11 Education M £ ) 112021

‘ Windows 11 Pro wd 114472021

| Windows 11 Pro M 54 11/4/2021

Desc nption: B :

Windows 11 Home

o= 3.44— RS HERtor ST TEA W
6. TATSHY THSA hi TTeRT . T AR T ToreTah ol

@ #E Windows Setup

Applicable notices and license terms

Last updated June 2021 |
MICROSOFT SOFTWARE LICENSE TERMS

WINDOWS OPERATING SYSTEM

IF YOU LIVE IN (OR IF YOUR PRINCIPAL PLACE OF BUSINESS IS IN) THE
UNITED STATES, PLEASE READ THE BEINDING ARBITRATION CLAUSE

AND CLASS ACTION WAIVER IN SECTION 11. 1T AFFECTS HOW

DISPUTES ARE RESOLVED.

Thank you for choosing Microsoft!

== Taccep the Microsoft Software License Tenms. If an organization is licensing it I am authorized
te binc the erganization.

o= 3.45— e weaw TR ST
7. afe Gehd fearm ST aY e &7 SRl <= L |

—

@ 5 Windows Setup

Which type of installation do you want?

Upgrade: Install Windows and keep files, settings, and applications
The files, settings, and applications are moved to Windows with this option. This option iz enly
available when a supported version of Windows is already running on the compuater.

Custom: Install Windows only (advanced)

The files, settings. and applications aren’t moved to Windows with this option, If you want to
make changes to partitions and drives, start the computer using the installstion disc, We
recommend backing up your files before you continue.
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@ #lfi) Windows Setup -
Where do you want to install Windows?
Mame Total size Free space Type
I | sz DrivedUnallacated Space || B4.0 GB £4.0 GB
| |
#4 Refrech £ Detete ¥ Format HE Mew
&% Load drniver j Extend
Plext
e i
3.47— ST TETG TATH
) .
9. TEITR S BTZe sl GTfAts ST 31 39 foig X a2 21 ka2
) &) o
=]

o Windows Setup

Installing Windows

Status

W Copying Windows files
Getting files ready for installation (0%:)
Installing features
Installing updates
Finishing up

forr 3.48— farsier widY gt TTiUd AT
10. STIT 7 AT & T T L (A I8 =AM T 2) 3N yes W Feteh &bl | a1 &, Tohd et W
YT FIATE ATSE T oft == L |

Is this the right country or region?

Ukraine
United Arab Emirates

United Kingdom

United States

Uruguay

Uzbekistan

= 3.49— e wT T
11. feaTed 1 M < T FeRee foreAeh A
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L

e

Let's add your Microsoft
account

B Microsoft

e Sign in
0 Emiail phone o Sk

== 3.50— v uTEEmETwE RS
13. i ST o fore fum s |

Create a PIN

@

"

f=3.51—fefum
14. "7T FEATSH o T H T 379 h{" W foeteh i (AT 3T FISet HiT-HNRM ohi TAEATTIT L Gohd 3)|

15. I HATTH U YA ITTH hl HATFRTd H o FIT gt S, dt by o foreter L | 7@
T TE T

<

Let's customize your experience

Select all the way= you plan to use your device o get
personalized tips, ads, and recommendations within
Microsoft experiences. You can always change this in Settin

Learn more

Entertainment

6 Watch videos. browse the wekbs, connect [ =2 ]
on social medis
... Gaming
‘ + ® (7 Play and discovar gamos, keap up with [ ]
new rel leases
- School
[:l! Tak= notes, wiite essays, collaborate an [ ]
projects
o~ Crestivity
% Bring your id=as to lide with photes and ]
videas
skip
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16. TTSSHIETEE TS I I3 ThiA fa W e foretah i)

Your Microsoaft account and
OneDrive

T m

fort 3.53— Uz AT ThTSe
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% B fie o ¢

hicrose Edgs [EP] [ — sl Stors Phetos Settivgs
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(i) 310 St foken § 5 i A Hifean e a1 quesht o gea <l fo 3.57 7 faang
SFTHT THT, T &7 TH shiaTe TI3ATSC T Torator &1 ahil TR e’ Sie Tt foretah
(ii) forr 3.58 ¥ fomamy STER "$Eie 718 e W Foreieh il

1l Windows Setup

s Windows Setup o @ jes

o= Windows

8] Windows'

44 Engleh (United States)

o 3.57— T, v U T W ot 3.58— geTervm feiet e gge

(iif) ST foiet #, HTE Icare it &1 A o fAIT et STQnl §6 &St Al SR AW wed % fag
'STAT e T foeteh il AT ST T8 Iqa H.3cHTE il 81 @, a1 319 A= oy 3.59 &
foamy Sram SEicreM S T % foTg 5 e, 3cae it el & forehed W faten ek 3cdme
Fit &St AT IS Hohd 2

(iv) o 3.60 ﬁmﬁﬁ@ﬁﬁ@ﬁ@éé’ﬁ, &7 AR 'T accept the license terms' EETIC ey
foeh (O0) TRt SATSE™ a1 b TTeh R BT 81|

(v) R e IR fereteh L

(vi) "hEeH ST TogieT ATt (Teaits) foehed w fortah i)

[+ L
Which type of instalation o you want?
e ot Install Wisdony sod beep flien, semtage. s sppiitations

Liat upasted hane 2018 -
MICROSORT SOFTWARE LICINGE THRMS
WINDOWS OPERATING SYSTEM

¥ YOU LIVE I (O b YOUR PRINCIPAL PLACE OF BUSINESS IS i) ThE
| UNITED STATES, PLLASE READ THE BENDENG AXBITRATION CLAUSE
AND CLASS ACTION WAINIR IN SICTION 11, 1T AFFECTS HOW

| DEEPUTES ARE ALSOLVID.

Thank you ter choosing Micrasaft!
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SHTAETINE T Heh STTTH ol SUANT Hileh Ieig [T ¢ T A1 fS&h a1 o1 Jezi
HTTeRTTh JSETEE U Ieig STSTHAT Bf TT6 ]|

I 1— Etcher Sl 3EhT TR Je€TZE O SIS hi 3 38 374 Bk 3Ny feam=y
R

=0T 2— hH W A 2GB &THT Tel! YU FelsT T8 e |

=T 3— Etcher @it 3R 98 SIRAATE hl 7T Isig [SO THS T A

T 4— 3G U T T3 hT =F hi, [STHERT AT ITFNT AT =1 &

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I
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T 5— "FART!" A W foeteh L SR Etcher 31 F i A Isig YU €163 fe&h o
e 3l

foera WX dd HHTE T ITIRT HET

afe 19 fomee WM 1 I T €, q1 39 dd FHIS FHT ST Hleh 2 A A e JUaa
TTEY feah a1 Wbl € feTad W dd IS T STANT hleh 2 i AR 3eig Judsll RreaTd feweh
ST o =T T&i feu T E -

STARTIGR Tt Te— dd FHHIS T STANT shleh Isig oo S[¢ i AT fe&eh T feramy

0T | — AT STHIEE & Ieig STETHAT FHST SIAAIS il

=0T 2— W © A 2GB &A1 ATl JUhs Tl $159 STl

TN 3— A Wit SR Juaslt FAT S1gar 1 T e o forg fFeferiaa ®Hig =rem— sudo
fdisk-1

T 4— Tearsat sht it © JuEs woiwT $13e 1 A ge=H, S "/dey/ sdb)" or "/dev/ sde .

T 5— I ST AR qUEET FAX FIET BN FAHES R sudo umount /dev/sdbl
"/dev/sdb1" ST 3 JTEET FAT ST5a o ATH § et SR HTI T8t TE=T o]

T 6— T STreRr TR JuEsl wAw grEd W Isg SO S fo@— sudo dd bs=4M
if=/path/to/ubuntu-xx.xx-desktop-amd64.iso of=/dev/sdb conv=f Replace "/path/to/ubuntu-
xx.xx-desktop-amd64.iso" S 3T 0 T8t SRS hi TI'§ BEE;ISO Eﬁ\_ﬂ &9 g El?ﬁ, Sty
"/dev/ sdb " 3T HTTeh ST Tt T T JUH FAT STg o ATH § e |

T 7— "dd" TS % T B qeh T e hil THH FS oS 7 Hohd 2

=0T 8— Weh SR NFshAT G &1 S W, 3179 370 forrer Aefi & Juerslt weter grger ol gufera &9 4

fehTeT Tl & ST 6T STANT Isig H ¢ LA o oI L Hohdl &

HATITIRATHT T Rufus 3 AT T HA AT JuHst e a0
JTIITeh AT
o 4GB A1 36 9! JuHsl feeeh/FATT 3159

o HISShIETYE et XP AT S8 T HERUT
o Rufus T T 3 GAT HId JUHE {2 Tha STHT
o/ T 39T ISO HTE| SISAATS fofeh o foTq "Isig ITe k" <]

GTST HateTTer ITHT hEla SATadTIaeh OTeT Heem, TSI, Hraret I

)
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Thank you for downloading Sign up for our newsletter

Ubuntu Desktop 24.04 LTS

JuEst o=

Rufusﬁaﬁw%m@raﬁaﬁﬁqmawﬁ%wwﬁqw%—

1. Rufus @

2. AT uEsl & 2.

3. Rufus TEfeld 9 ¥ feargq wiee & it fearga 1 gar e ik gefstd sam|

4. Al =FHa feams Tad & (3T o fAIQ, AT TTeh I Teh1Tereh JUHsl! HUE0 feamsd 9),
feamew hice H S-S o @ wel fearss o1 =2

4. THE ATSTAIAT IS HT TG HLAT

HI RT U8 SIS ohl T3 Isig [SO I3t bl T o T, "9 =" o 15 3R Reerd At W

forTen ) TIfe SeciTe Bivet § I€ THAT [SO FIEd 2, a1 §Heh! shalel Ush &l %3t fe@rs 2|

ST [SO TS T = il TR Wit I feFetah

& Open
T 4 » Downtaads
Org - Pesw folde
PR sanery I Earlier this month Last month
W@ HBCD. PE_x64 o ubuntu-24,04-desktop-amded
E Desktop -

File narme | ubuntu-24,04-desktop-amd&d

Boot selection
Diske of IS0 mags (Pleace salect) (=5]

_ SELECT |+

e Partition scheme Target systerm

=~ Hide advanced drive properties
[ List USE Hard Drives

1ef Fixes For 1 Bl Ses (extra partition, sfign, =tc.)

Use Rufus BMEBER with BIOS 1D 00 (Diefault)

Format Options
Volume label

File swstem Cluster size

~ Show advanced format options

Status

READY

& > = & staRT 0 | cLOsE

5. arrguEan foremT

ST i EETad §9 8 T [SO § H @ o (T8 SIS & ST 7= |+t afém
Ieh Tewiee AT ot T ST o Sl 3% 3t o foTg werd o forereh il

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,
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#F Rufus 4.4.2102 - =

Drive Properties

Device

o L:- I'l
EBcot selection
ubuntu-24.04-desktop-amdBd.iso - [ ] SELECT -

Fersistent partition size
0 (Mo persistence)

Partition scheme Target systern

~ Hide advanced drive properties
[ List USE Hard Drives
[ ]Add fixes for old BIOSes (extra partition, align, etc.)
Use Rufus MEBR with BIOS D Ox 20 (Default)

Format Options
Veolume label
Ubuntu 24.04 LTS amd&4

File system Cluster size

~ Show advanced format options

Status

READY
& @D = iE START CLOSE

Using image: ubuntu-24 04-desktop-amd&d.iso

3.13.1730 (Portakble)

Drive Properties
beviee:
32GB (E:) [32 GB]

Disk or ISO image (Please select) o @ SELECT |=
Partition scheme Target system
MBR BIOS (or UEFRI-CSMM)

~ Show advanced drive properties

Format Options

Volume label

32GB
File system Cluster size
FAT32 (Default) 16 kilobytes (Default)

~ Show advanced format options

Status

READY
D © = = START CLOSE

1 device found

7. AATEET fereET

ATTeR! Gl foRam STt 76 Rufus 5 9@t @ forn & T 3eig 1SO T 1SO TMEfre 30 81 38eh
WA @ foh Toh & ST Brget ol forT fohdll uiaeor sht SATarershdl o Sieiet IR quas &, 3Hi %
T &1 o &9 § ITART FRAT ST Tkl 81 [SO FHT W fofd HIg i =i W@ 3R ST 1@ o g
e T foreten o

GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e
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ISOHybrid image detected

A The image you have selected is an 'ISOHybrid' image. This means it can be
9 written either in ISO Image (file copy) mede or DD Image (disk image) mode.
Rutus recommends using ISO Image mode, so that you always have full access to
the drive after writing it.
However, if you encounter issues during boot, you can try writing this image
again in DD Image mode.

Please select the mode that you want to use to write this image:
@ Write in 15O Image mode (Recommended)

O Write in DD Image mode

Cancel
Rufus T =(eradt Wi 97T fo 31k g1 =19 foru gU Juws feamss =t amr et firer fear smom) s

e ¥ g I SIS ST T I8 It G 2 foh o1 ot feamge == fomam 2 ar 4= S« 3
GIEIECEIS UGS INECCE A T C A ER CC R

WARMING: ALL DATA OM DEVICE '32GB (E:) [32 GB]' WILL BE
! DESTRQYED.
To continue with this operation, click OK. To quit click CANCEL.

QK Cancel

8. arguma foreHT

e [SO 319 Juesit sk ot foram S, SR Rufus 31 Y1 ST AT SdTQ foh 19 Sisham J
Bl | U AT T F 61, 380 T 10 fire @ =ik i ofter wea Rufus foe &
et aTd i o femr T Rl

9.3%eTer qut

S Rufus JUesT fSaT58 W fofEdT @HTe T O, a1 €28 o &L 1 § W e SR st 4 3
READY 1s2 fawrs 3 fefa 3t Sfsham it i o Tt CLOSE T =19 i

T HREL W I&AE 24.04 LTS T A1 FETE T TG HEATI
AR BT & H ST Fefaw STl foeen, 3sig 24.04, e e Hiaet Twie " 2,
A= TSR 81 30 TEahT0T BT UAeIUd (SreiehTicrsh i) o &9 H gfiehd fohaT 7T 2, ST SU=RTehatstt
I ST qfe T qeh 3TTe 3 THT TaM & 1 3 sear 31 g STuent 36 24.04 TereiTd
ST Tl TROT-GL-T0T STA TTshAT o oI H THIATIE o TTY AHIEH hifl| Seia TishaT § Mg
Y ST H U8, HTEY 59 HERLIT H T ol T8 75 ST I~Id GIAErafl 0 Teh T’ Serd 8—

o THIMAH GNOME 46 &Y STdTaRUT hT iG]
TR foAere et 6.8 T Tehiahtu|

o HIHHA U IR Tt H wEedqul U

3T STANTHAT SATHE o FTT FETA AT AT HE AT

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I
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o TIARiTT HRIEH Hahdeh T S|

« GNOME 46 % ®r9 firetert fHie ATt SATfi glorem <+

. UTSY IR I fEwiee eafy deit & &9 § wutied S

o I Tt SETe ' forehed 2 =1 STl & A1 $ETR =AaH St |
CIERPETIY

o FHTYFT 4 SHet Ly

o 2 TITIEES W T AT T et hi el TEer

. 25 GB oy et wM

o T TR (Anfeaen)

o 3R HifAT (2 U Ay JuEst A1 ete)

STAETIR AT TE— T ThEeX W 3a¢ ATfeT foren ot s $eeier st Iavi &l
BT 1— I 24.04 [SO HIEA SEAATE

K HBEIRED 332;33’8132 ( https://ubuntu.com/download/desktop. )‘T{GITQ T ISO W@B‘—I@E
EZ

ISO HI3A SIS A o TTd, [SO FI3AA shl UL AT SIS T8 T hleh SEICITH HiteAT
AT AfE T fSiST ST 9 B €, q1 3 [SO HI5e % |1 §2 L AT USB 159 M o foTg
"Rufus" HTFESRI T ST L Hehd 2| TeTad Ux, S 0T T U1t i

TRUT 2— SEICIR HifSAT o WY fieew 92

LA HIfSAT AT ST oeh 319 T8y ToReH ol Iy o, ST gAN 9ol |, fUsel =or § 5478 718
2 L AT JuEs g1ed 2l (BIOS Hidw H, =€ fwen il ot § Juas gl i Jrfiehar o+
T s shH FHTAITSI hil) Toh SR STe e Seeiere Hifear o @rer 2 &1 ST &, d SAT9eh!
Th fa@s <t "Try or Install 3?2:\" EARCDEEET

GHU GRUB wersion 2.12

Try or Install Ubuntu
Ubuntu (safe graphics)
Test memory

e T and 4 keys to s ich entry is highlighted.
enter to boot the 03, 'e’ to edit the commands
booting or ‘¢’ fa nd-line.

TOT 3— ST THT T =T hL
36 T H A A GEEIRT WIS HT AT A 6 (A HET S| I9h W R =T B,

"I U ToheTeh |

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,
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Chaose your language:
Darisk

TXT 4— I 24.04 T i SFTFHITT Bl

T T H, RO ST AU Jsig AT ol FEHISS A o6 forehed YEM AT &, ST foh i
femer T Rl TwfY, 19 AT o a1 Y 37 AfEE hl FEeHTSS L Gehd B

Accessibilicy o

Accessibility in Ubuntu

ds before you set up. You can change

® Seeing
¢4 Hearing
Typing

" Pointing and clicking

Zoom

Back [ ] Next

TRUT 5— ST THEIT HIaTE ST BT = L

T SRR o T ST STERIHATHI o STTET T ST hIeS TIHTSE T 9 e, T 3T
[ENEA

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I
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Keyboard layoul

Select your keyboard layout Detect

English (South Africa)

English (UK}
English (W5}
Esperanto
Estonian
select your keyhoard vanant English (U5)
& [ aghioa
Back L

Next

TXT 6— I&iZ FETSA LA T AT L

afe HATTehT FoEeH $eTE | ST 8 A1 “ATIE FHlaRT ohT ST hi2 FHIETT ht FIT “FIAT § Friae
T L A B

T AT H, B o€eH $e01e & S[81 g3 ©, 3afore # uge foened =

Internet connection

Connect to the internet
Aninternet connection will improve your Instaliation with compatizility

check and estra software sackeges.

© Use wired cannection

") Da not connect to the internet

Back L]

T feiet , 3edier 3sig” o1 = L S oL STt fefeter o |

Next

ufea Haveret ymt Sl saTerTes e Team, W, e I 116 ,



TS TR — HTITET TR ANIEH - HETT 9

what do you want to do with Ubuntu?
© Install Ubuntu
install usuintu aléngiide (o instead oF) par et
aprrating wyetem, This shauldn't take too iong

Try Ubuntu
Yeiu tan try Lbaunt

T T— ST 3 T
TH =T O, ST AT G fof "3 I T 8l STt heeAT =men”|
3T T aF forehed §—
1. EXereT FEETAV— T9 ThR ol SEICIRH H HUT ESTeIR FFshaT o SN STARTRAT hi
FEITRTT TR Bt 2

2. SACHCE TETAYH— ST o 910 & & WE ¥; I8 Uk AW SLerayH oty 21 =y,
38 T T " autoinstall.yaml " HT8 AR AT BT & o STqfen foreen i &
fora asft srrarvaes afé o Yuefier gaTie =i

TE TTSE o fo1U, W Selforee SEeToie farfr o |y iy sre)

Type of instaliation t

How would you like to install Ubuntu?

[
| € [Interactive installation
‘z J(\-@“ Far :Jf.e.'sI who want to be guided step by step throogh
N Sl ! call,

=
=l
L
—

.

BT 8— TR T ook Rl

T foiet o, Seendiu 2o, STifirnet I el STSsi shl TiUd i o foig " wadee et
ERERCY

afe 3T “fewiee T8 Fd & Al SETCI haret SEheld Hel STARTATHAT oh TATIUd HiT|

0
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Applications

what apps would you like to install to start

T with?
S0
AR
. :
| [ Rl - P o Default selection
| ‘/ \“E\\/ Just the eszentials. web browser and basic utifities.
i

'\_\ / -
P = =~ ") Extended selection

<o \_f’/‘ i ofline-friendly selection of office tools, utilities
and web browser,

TROT 9— UT{there 3T ATE-FT8 h ToTT U -uTel Hedat ST shil AfS SATT LT h S UTIoherel
I ATE-FTE o AT UL M YS-UTET TTFAM T HTET ATEd @, I ST forohed ol I o,
ITAT AT e $201e § T[T 2l A ATIHT R’eH $ee § Frfde T & AT 3T FRRH 6
S ITUSE ST =] BT =Ted 8, i QT forshedT shl 3Teleh sht 3 ftht "eree™ 1T foreter R

Optimise your compuster =

Install recommended proprietary software?

e
Ly 1
[ i

€8 LF "“"‘—:)J

iy N

B L Next

TRT 10— et forTe s

TH T W, SR AT YR fof 179 Teeap ot qreier wehie ¥l ST =Ired €| A9k I &l forehed

T

1. Tewm fuem o 3 $eera wi— 39 fafr @, $ier feoh W fommm |+t <ot firer o
I ST IR SO T ST S T Ao oh T STAMTRATHAT o6 g SRiTea 2

2. HIA FETAIHE— 30 [l & 19 7o ATaFshe Al o SR fowh T dgere &9 4
forsTe o Wkt 2

)
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Digk setup

How do you want to install Ubuntu?

J\ p—, (7| Erase disk and Install Ubuntu
’j'\ \_Jl_p-ﬁg ) SEart from scrakch on your selected disk,
s AN SR

" Z o Faaluse Kone selected

© Maenualinstallation
For advanc Sers see:

ed u 4ing custamized disk sebups:

T se #, # fewrm i et seior fafty o = o Aegeter Rt 3 )
TROT 11— ST T o TeA 3Tt 7 foreteh il
352 24.04 o T, § 80GB fwah o1 forvToi 360 Tehm sem—

e /boot: 2GB (ext4 Wﬁ:l'{?:ﬂr)

o /(¥2): 20GB (ext4 HT3A foreem)

« /home: 50GB (ext4 HISH [4EH)

. W9:2GB
ST A W, sTerg, fewar v o1 =om "+ forg W foreten ot 37 forsTs s 1% R
T 2GB 3THR & AT /boot o T H TAT [arvTSH SHTR ST Hil|

Create partition

a + GB

Used as: Exta

Mount point [ ..fbool'i

1ok I foreteh ht 3T g6} TR 20 STl 3ATRR T AT forvei o414

)

GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e I
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Edit partition

sze | — 20| +] B

Used as: Extd

Mount point !

TEh T, T: 31 Te&h T %1 =12 o 31 50 GB 3TN T /home s A1)

Create partition x
Size - 50 + ]
Used as: Ext4 =
Mount point /home
Cancel oK

ek X foreTen i)
3 H 2GB 3TRR T €99 qreie T Sar for Fi=r fegmm mn 2:

Create partition

+ [ B

Maunk point:

THETARM o fTT 3T s7g 8 OK WX fofeteh 3l 311 T Next W forereh il

0
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foraor fAfde

Create your account

Tour name
NCERT

TRUT 12— U ST STATTHRA! SHTG, ST 70 ReeH o1 ST U o, 0T $EEIe o 1T STIH

@
A Vet computsci i
i ot ){ neert-VirtualBox ]
7471 0 s °
ey
/%: ‘i:-ﬂ—oJ - ::--w B & Show  Good password
L/ [........'. o
Require my password ta log in
| Use Active Directary
Back [ ] Mext
e IR foreten Rl
TROT 13— 7T T 3T THT & T 37
STOHT THIET T ST THT & T T i 3T L 3T foreren il
Saleck your timezone -}
Mumbal AsiafKolkata
: _|L’ -E: - I_il' . | ‘ | I ‘
: R i I
I-: r_I ; » I
R L
I : ] W if.‘: L [ I |
|3 | X |
| 5 ‘ p > ‘ f |
o | |
L]

Back L Mexk

T 14— FIA & F o [T TR
O Toraredl ol e s 3R LT & i o T <3S bl forehed o foreteh il

)
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Ready te Inscatl X

Review your choices

[ er
particlan sdat o
particlon sda3 fa
p
[

artician sdad fo
articlon sdas rarma

59 Y $RIIR T 1 J[& &1 TohT & a7 STf R 2

Ubunty 2404175

Fast, free and full of
new features

Thelazect versinn makas computing easisr than ever

n Copylng files.,

e AT SETT Yo 6 ST W, TR e it e et 36 o i 3

installation complete

Ubuntu 24.04 LTS is installed and ready to use

Restart te complete the Installation or centinue testing
Any changes you make will not be saved,

“freeré 13" W foreieh i, I STueh foren ol {ag U ST ETv HIfSaT sl 8eMT T 9t 3R
BIOS | ¥ 32 AT i Judsl ¥ 8Te &k H Feai|

TRUT 15— SESTAYH o o1 AT TR SERTT Thi

ufea Haveret ymt Sl saTerTes e Team, W, e I 122 ,
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HHCT SRR o T I e 32 BN, 1 &4 A1 & 15 AT Shi @ it $Eeere & SR
ST 71T JET ISR S 36k sheRTATH T STANT il

€ Ubuntu
TRUT 16— She XTI &5t i o TTd U aTU TR I8 SEhlT Thid W of ST
g HHfetfiad wamTd whi frettht, e siftfcn afdm o arer s quf )

TOT 17— FRL T fofefeh ohl
{3 Toiet W, I Pro 1 31&W i, " T B 13 " ohT = L ST AR W fekeTeh bl

Enable Ubuntu Pro

@Ubuntu Pro

Ehisstep.

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I
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T 18— “No, don’t share system data” FHTTIT R |
. Previous Help Improve Ubuntu m

Help improve Ubuntu

v sharing your system data with us Thisinciudes things like
F and the location you chose for your timezene,

© ves share system data with the Ubuntutean

Show the First Report Legal notice

TXT 19— 3T I&iZ 24.04 T STANT I[E L o o1 FHTH T Terereh il
T 20— ﬁ?ﬂ?, e @i 31T neofetch ITATTAT Terfud =il

$ sudo apt update

$ sudo apt install neofetch -y

$ neofetch

https://www.linuxtechi.com/install-ubuntu-24-04-step-by-step/

EEECEICE)

Hehet ST T ST, el FIANIH T TR Toh ShiE-IeHiH TeATgsIeH Utetehe
2 IT ITTRATST B T B forw W fie, 8% ofww, WiafE i fomew wfed v
TR foreen $:3Tar S ™ | || ST 2

IR o T 3119 310 B W e iR formee =ram o foTg ajetamsiie 1 ST & |ed <,
AU forTeg wek W faeiet |ay, a7 3qu faiersr diet o forTer =t dehd @ 3T |y &) 370 foemm
AT 3T STANT ST T FHhdl &

TEHTTe 3Tt AR ST i SR 3ATTeh |- AT aTett STefish AT feweh T S ami €
ERERELE R

TSI 8T H SIS TRl ST e @: STl SN SH |

https://www.virtualbox.org/wiki/Downloads

)
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saTaETie: et — aderet e W Saig ferer Tafia &t st Teeia
TROT 1— FETIRM FFRAT & i § T4 o 3ai¢ o fTT [SO STRATIE ST BRTT | 36 foTg, 3eig o
Guff HEHTOT JTTRIHTIE T3S W 3TASY ¢ |

Ubuntu 18.04.3 LTS

n of Ubunti, for d

h means Five ye

Recommended system requirements:

2 GHz dual core processor or better

4 GB-systern m

1y
25 GB of Free hard drive space

3 DVD drive or a USB port for the instatler media

o000

ot 3 sl sl

Ubuntu 19.10

The latast version of the Lbuntu operating system
19.10 comes with nine months, untll July 2020, o

op PCsand la Ubsuntu

nd- mai

ance updates.

Recommended system requirementsare the same as for Ubuntu 18.04.3

T 2— FAA T Tt : = e W fofeten

S¥ Oracle VM VirualBox Manager = ] o
File Machine Help

N

e S W
[ 4 -/._l LJ'-/I‘
Frefarences  Import  Export

Welcome to Virtual Box!

The left part of application window contains global toals and lists
all virtuz| machines and viroal machine groups on your
computer. You can import, 2dd and create naw VMs using
comresponding toalbar buttons. You can popup 2 tools of cumrently
selected element usng correspanding element buttan.

¥ou can press the F1 key to get instant help, or vias
wosrw uirtunlbax.org for more information and latest news.

BT 3— AT F3Te A T T 17 < ST I TATTUA LA o6 oA AR oh1 =12 |

W Oracte VM VirmuaiBax Manager |

Create Virtual Maching

Mame and operating system

Flease choose a descriptive name and destination foider for the new vietual
maching ani select the type of operating systerm you Intend to install on it,
The name you choose will be used throughout VirtualBox to identify this

maching,
1 —————3 Hame: |Ubunty|
Machine Folder: i \Usars\bbhinay Vit Bog Vs

Type: |Linwe - W
Wersion: | Ubuniu (54-bit) -

3 1

|

cpwtvece [ wr ]| s |
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BT 4— T F3T A I T A3 G i |

=  Creats Virtual Machine

Memary size

Select the amount of memary (RAM] in megobytes to be allocated to the
wirtual machine,
The recommanded mamary size is 1024 MB.

[ ] ~ [enee & me

B192 MB

l |

€= Create Virtual Machine

Hard disk

I you wach you can sdd a virtual hard disk to the new machine. You can
eitther craate a nevs hard disk file or select one from the list or from another
locabion using the folder icon,

T you nead & more complex storage set-up you can skip this step and make
the changes to the machine settings once the maching is ceated.

The recommended size of the hard disk i= 10,00 GB.
(73 Do not add a virtual hard disk

(@) Create s wirtual herd disk nove

(73 use an awisting virual hard disk file

Eimity.

Create Virtual Hard Disk

Hard disk file type

Flease chooss the type of file that you would like to uss for the newr virtual hard
disk. ¥ you do not need to use it with other virtualization software you can leave

this setting unchanged.
(@) VDI (Virtualao: Disk Imags)
() WHD (Virtual Hard Disk)

L) VMDK (Virnsal Machine Disk}

| Expert Mode caricel
Tt 7— forelt off sfifoer TR Yo ot == fora ST wend 1 fewiee &9 4, nfasfiar €9 & rafed
fwan 1 ST ST STRifa 2
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llr Tools
&= Create Virtual Hard Disk

Storage on physical hard disk
Fiease chonse whether the news virtual hard disk file should grow as it is used
{dynamically allocated) or if it should be created at its maximum sze (fived size}.
4 dynamically allocated hard disk file will only uss space on your physical hard
disk as it fills up (up to & maximum fieed size), although iz will not shrink again
automatcally when space on it Is freed.

A fved slze hard disk file may take longer to ceste on some systems but is often
faster to uze.

@ oynamically allocatzd

() Fixed size

e

T0T 8— et TTEST ol T ol 3TN ST ol oh Tl SR hicet e i

& (Create Virtual Hard Disk

File location and size

Pleace ype the name of the new virtuz| hard dick file into the box below o click
on the folder icon to select a different folder to creata the file in.

ity

e

Select the size of the virtuzl hard disk in megabytes, This size is the limit en the
amourt of file data that a virtual machine will be able tw store on the hard disk.

] 10.00 6B

4.00 MB 2.007TH

o] [ o

w9—%wﬁﬂquﬁgﬁ%wﬁ, T HRA T 9 L IR Isig TATIUT AT [E |

§F Oracle VM VirtualBox Manager

File Machine Help

> 1
e
Mew Setings [Discard

T General B proview

Name: Ubuntu

(] bt

Operating System:  Ubuntu (54-bit)

|®] system

Base Memory: 2043 MEB

Boat Order: Flappy, Optical, Hard Disk

Acceleration:  VT-x/AMD-Y, Mested Paging,
KM Parawt tualization

1 B pisplay
Video Mamary: 16 MB
Graphics Controller: WMSVEA
Remote Deskiop Server: Disabled

Recording: Disabled
| starage

Cortrodler: IDE

[DE Secondary Master: [Optical Orive] Empty
Contratler: SATA

SATA Port 0 Uhuntevdi (Mormal, 1000 GE)

BT 10— TS FEoIeH foweh Teanterd &9 & 21 fHerd! &, 1 Brget T Ss i 3R Iag 6 fag
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ISO HTSe T =T o |

‘| You have the Auto capture keyboard option turned on. This will cause the Virtual Machine to |3

Select start-up disk

Please select a virtual optical disk file or a physical optical
drive containing a disk to start your new virtual machine
from.

The disk should be suitable for starting a computer from and
should contain the operating system you wish to install on

the virtual machine if you want to do that now. The disk will
be ejected from the virtual drive automatically next time you
switch the virtual machine off, but you can also do this
yourself if needed using the Devices menu.

ubuntu-19.10-desktop-amdé4.iso (2.29 GB) - |<:> L ——

@ bE@o =] R rigtco

T =

TROT 11— SEETAYH BISA oh T 3T s T AT o foehedl shl Tdiedr shi

W Ubuntu [Running] - Oracle WV VirtualBox = O =

File Machine View Input Devices Help

& @@ | E ] E 2] right crl
BT 12— LTS 37 ferehed 0T fofeten b, Tg 31 Ioig W&l o6 foTq, 7 fo ek

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet
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BT 13— FHIATE TIITIE T =TI e, A< Tewiee €1 8, Al Hive sed T foreaeh bl S 7T |

ST 14— SEITATH bR o1 < ¢ | Fehies &0 &, 78 1T $ETete T & 21T &, St steiferd
&, ATeh Al wvil Ieig ForermaAl Al STavaehar T2 2, 1 38 ~IAqH SETR H i Saelt ST Hehell &

T 15—

E Uburtu [Running] - Oracle VM VirtualBox = [} =

File Machine View Input Devices Help

Jan 23 0909

install

Welcome

English
s -

Espanol

Esperanto

Euskara

Frangais

Gaellge

Galegeo

Hrvatskl —_—————

islenska

Itatiano Try Ubuntu Install Ubuntu
Kurdi

Latviski ¥ou can try Ubuntu without making any changes to your comj | ter, directly From
Lietuviskai this CD.

Magyar

Mederlands

No localization (UTF-8)

Norsk bokmal
T - You may wish to read the rele.

Or if you're ready, you caninstall Ubuntu alongside (or instez | of) your current
operating system. This shouldn't take too long.

& notes.

2 &b =1 5] G0 2] might i

Ubuntu [Running] - Oracle VM VirtualBox — | = |

File Machine WView Input Devices Help

lan 23

Install

Keyboard layout

Choose your keyboard layout:
Loy e

English {Australian)
English (Cameroon)
English (Ghana)
English (Nigeria)

b (US)
English (US) - Cherokee
English (US) - English (Colemak)
English (US) - English (Dvorak)
3 English (Us) - English (Dvorak, alt. intl)
Fri
E:Z:::: :sz:;th afirice) English (US) - English (Dvorak, intl, with dead keys)

English (US) E English (US) - English (Dvorak, lefi-handed)

English (US) - English (Dvorak, right-handed)

Esperanto
Esfonian English (US) - English {(Macintosh) 3
English (Us) - English (Us, alt inkl.)
Faroeseg
Type here to tesk your ke

Detect Keyboard Layout

Duit Back

G @t e R B E robt

Updates and other software

what apps would you like to Install to start with?
© normal Installation #—————mo—o— ]
Wab brewser, utilities, ofTies software, gamas, and media players.
Minimal instaliation
web browser and basic utilities
Other options
E= pownload updates while installing Ubunty  ———————— 2

This saves time after installation

Install third-party software For graphics and Wi-Fi hardware and additional media Formats

This software |s aubject to license cermaincluded with its documentation. Some is prooriecacy.

i

Quit Back

" ST 13" o W fokeAen vl 37T LTy ST W) "Erase disk" faered o S fefar
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7 %L, € el TeSTct HM o e & TTell B, HIT Sef3TesloR o ST 321 e hrge guferd
T

Janz

Install

Installation type

This computer currently has no detected operating systems. What would you like to do?

© Erase disk and install Ubuntuy *————

warning: This will delete all your programs, documents, phetes, music, and any other files in all operating systems.

Encrypt the new Ubuntu installation For security
You will choose a security key in the next step.

| Use LVM with the new Ubuntu installation
This will set up Logical Volume Management. It allows taking snapshots and easier partition resizing,

EXPERIMEMTAL: Erase disk and use ZFs
warning: This will delete all your files on all operating systems. Thisis experimental and may causs data loss. Do not use on
production systems,

something else
¥ou can create or resize partitions yourself, er choose multipls partitions For Ubuntu.

Quit Back

TN 16— -2 e T foretah i, S fewh W afad fee T & il

P8 Ubuntu [Running] - Oracie VM VirtualBox - m| =

File Machine Wiew Input Devices Help

write the changes to disks?

IF you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make Further
changes manually.

The partition tables of the Following devices are changed:
scsi3 (0,0,0) (sda)

The Following partitions are going te be Formatted:
partition #1 of SCSI3 (0,0,0) [sda) as extd

Go Back

OGS BEIGErmm

TUT 17— 2739 I i i oh foTT SToHT T ot = ol |
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FE Ubuntu [Running] - Oracle VM VirtualBox = [} 4

File  Machine \View Input Devices Help

Install

Where are you?

Kolkata

B @ o ENiR 8] @ @ e
BT 18— 370 HT o T T TTH T = L SR AR FHRRT QU FA o A T qrees
U2 i
3 Ubuntu [Running] - Orecle YM VirtuzlBox

File  Machine View Input Devices Help

Install

Who are you?

your name: | GesksforGeeks of

Your computer's name: | geeksforgeeks-Virtual | <

The name it uses when it talks to othar computers,

Pickausername: geeksforgeeks 4
Chooseapassword. 9900099@® Fair password
Confirm your password: 99000008 &

Login automatically
© require my password to log in

EBabEo Bl 8l B Rt cy

BT 19— SETIRM SHRAT I B Tk TATafT il
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Ubuntu [Running] - Oracle YM VirtualBox == 3 | = ‘

File Machine View Input Devices Help |

Jan24 15:14
install

Find even more software

Say goodbye to searching the web For
new software, With access to the Snap
stare and the Ubuntu sof tware archive, Featured Applications
you can find and Install new apps with
ease. lust bype in what you're laoking
Faor, or explore categories such as
craphics & Photography, Games and
Froductivity, alongside helpful reviews
( Srom other users. >

categaries

5 mudis & vides Communiaticn & Hews # Preductiiey

Games Craphics & Phetography W Addsns

Editor’s Picks

= ] N —

» Installing system

@@ bl &

Ubuntu [Running] - Oracle VM VirtualBox — O >

File Machine View Input Devices Help
Jan 24 1¢

Installation Complete

Installation is complete. You need to restart the
computer in order to use the new installation.

Restart Now

Q@uas :
TOT 21— AT SATTRT SEE AT TThT Iuf &1 751 37 377 foT A [ ST, TofSiST o |rey Isig
T ST o Tl 2
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a Ubuntu [Running] - Oracle VM VirtualBox — 1 > |

File Machine View Input Devices Help :

led @0l o = i {3 (3 [ right ciri

FEAS @ T 3¢ HATTH T q01 ShIA H S&et o =0T
Te— T STad H Ieig FEEIT i o T, HTTHT T Fhall. 2 T, SIS FoeeH Fo1-Bhi HIe

o ToTC STk T 81 AT AT 39 AfoemTSsT Se W foreTeh ook, et i 1 ST d o, AT g2 T
T2 TEdT 2 ST ST 9T ShTedT &1 ST 2
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TUT 2— 3 3T TR T Ueh {&Teh 3Tgeh @ UTaH, 36 W foreteh ohd 37 I8 Tetah @it amn

(8} VBox_GAs_7.0.8

Contains software to run Run Software

Home . . .
C

os2 autorun.sh
Desktop

| Documents

v runasroot. TRANS.TBL VBoxDarwi VBoxLinuss,
Fiomis g sh nadditions  dditions.
pkg Uninstall... run
Music

VBoxSolari VBoxWindo VBaxwindo  VBoxwindo windows11-
videos sAdditions. wsAddition wsAddition wsAddition bypass.reg
pkg S.EXE s-amded.... S-xB6.exe

(2) VBox_GAs_7.... &

+ Other Locations

BT 3— Tieel o 3T Tge-foreteh i, S | Wit o1 99 okl 3R F=fiiad swaie o) o
SRR b1 THaS Je, UTHES &S b ST q01 81 ek TATetT il

sudo apt update

sudo apt upgrade

alsa-ue
vahid, - dae

TRUT 4— ATSE T o U /autorun.sh FHIS IATL
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I Terminal

subhiisubh-Virtualso

irtuad i ; Bt € Additial

be rem

and put the

TOT 5— 3 I HATIH TEIES AT ST TEAE <ok T o T U o e T TT ¢ Ger|
FET Yes a1 ol

VirtualBox Guest Additicns Installstion

ST 6— ST 3 T 5 1 T AR ot S A AT T B -G 6 S
Thd 2
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TS T I SAATS SN FETA ol o [T A 5 Tl =0T & | T3S 96 T I hl Fl-
Th IS H AhCTaTIaeh Al i o [T ST 37 Tvfl ST 36 UTe shiT BRI | AfS AT hlg o

=0T BT < & AT IS A[C F 8, AN AeAcTal o T IeIg hl SEITIRM T 8] aril

Bl FFe | Taie fererr <At geeter st wishan
forgter o @rer forer shl STt 92 AT, Ush &1 3heget W a1 ST feeen o1 37g o o werdl
gierersen fafemt & & we 81 3ot 9feT 5, a1 SATRfET freen et 21 grea W SR 8 9 €,
e 31T & IR AU e i =1e] L T T 9 L A & 1o i FT STANT FHEAT 8l 39
YT § HATT 3! SIS T EHT AT Frees o qul T 3T Fhd! 6
HITAAT AT
gt =t fo TRt feed UEF %1 W il 8— € T2 hael UEFI 92 aTet foreed =
foTe & Sy 21 Afe e fven frset 5-6 T & Wlter W 7, @ @WEd: I8 9ol § g Sdtel
TSR o |1 UEFI T 3UFRT AT 2| FeY, T8 HATUd A1 Hecdqul @ o SAT9eht fereed UEFT 3
ORI LT B A HATIRT FeeH TSNS ITETe o |rer it BIOS 3T SURINT 3hidT &, a5 T 36
A I TYLINFA T T il
waterd
foeer & @ror fomae &t STt @ TR TUea &9 @ S & & fog, st frefafaa &
SATTIHAT B —

o T FHI e e 10 vee & 36 &l

o TS JUHE STET (FH | HH 4 et STmeRr ) Foret g e 2

o T 5T HARM (I8 [SO FHT HR A5 Juasl! FhueH 2 Sears i o f) | 718

forett of firemy o foam ST ket 2, stervares =2t fof 311 o freen W goret e @ &1, 34t
ER
o JICUF— T ToFRIHIT ST T SH3TT T o T8 Teh sITedt Juesl| feehl
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sATaETies Tiafafa— 2 faEie dwret w Sed afén & forg see formem geerer &t w1 el
ol

TRUT 1— A fSisT e =t Seheqy s

Y 22T T ST TGAT AT 31T 21T & dlfeh Afe feh fore o wmer o o e 31 faeew
o T i TS L < dT I8 h1d AT Tohl

T SATIEhT FATE T § foh AT STOT T ST 2T o ST Juast 66k W il L o, 578 311
QT e Ted] 19 T Sred Terelel (it aiferT aed)) a1 qauwet (dst aifenT weh) st ST oeh
JTITIF FHITA 3T Fleet hidY o Fehd 2

TROT 2— IS (AT S o FeTiar foraaet 31T STt 2 @ ) SRAaiie i

Download Ubuntu Desktop

Direct download

Ubuntu 20.04.2 LTS

Download the latest LTS version of Ubuntu, For desktop PCs and laptops. LTS stands For
long-term support —which means five years, until April 2025, of free security and
maintenance updates, guaranteed.

Ubuntu 20.04 LTS release notes &

Recommended system requirements:

© 2 CHz dual core processor or better ® |nternet access is helpful
9 4GB system memory @  Either a DVD drive or 3 USB port for the For terrent download

© 2508 of free hard drive space Installer media

IS T ATETEE T S A [SO TS SISAAIE hl| HIE HT HTHR AT 2.5 GB BT =10y Il
HTYhT TN % FNT I SRAAIE HEAT & , Al HTT 'Ahfcdsh SIS T feheteh L o

JSiZ [SO Bl STEAATE L

TXT 3— I&iT 3T T A1gdl JUe/FEh TG

TS T & R 3T arse Ut s ok fore ffeiet st ST o 1R 2| e U QTR STTIe
TG Ieig JUTE! ST T G o0 & | 39 3 & Fopelt off 2o 1 SwnT R weRd &) <ifen & |t g
ﬁﬁ@TW,Wﬁmfuswwml

Rufus %1 ST SSTETEE § TH H SIS il T8 T .exe FIFA SITAIE BT

Rufus ST i

38 Ut foteh ot shis Hecqul S 8l |

3f1-37+f1 STeeTrs o T Rufus T =ITd| I€ WTT-37 JUHSH 2l S0 AT Ge=H oAdl €, TAfoh
foRT oft ST STer S| 371, SIS I 7T SO FHST o AR T SIS H 3R FH{d L foh a8
St arferfT =him 3t URFI er/aie fosed &1 3o s & R

)
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https://itsfoss.com/download-ubuntu-via-torrent/
https://ubuntu.com/download/desktop?ref=itsfoss.com
https://itsfoss.com/create-live-usb-of-ubuntu-in-windows/
https://rufus.ie/?ref=itsfoss.com
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L rufus download - Bing

1 itk Fil=

Hoirs Share e

w 4 & » ThisPC |

(5] |__| Mame

° Drive Properties

% | |# Rufus 3131730

X ik you for downloadin: % | <k

Device

DATA (D) [32 GB]

Boot selection
ubuntu-20.04.1-desktop-amdbd.izo

<
SELECT |

Yl )

Parsistent partition size
- Teday (1) (] 0 (N pessistenca) |
[ 4% rufus-3.13 | Partition scheme Target system b.‘-' KB
Yesterday (1) GPT . LEFI {ron CSM) ¥ et
CrvaviSCTee! rderselt v Show advanced drive properties. _ 4
B Movavis dors hows ah o
= Last week :@ Format Dptions | @
a n \ 1 ubuntu-20.04 1-desktop-a Nolinie laba wa
4 | Ubunty 20.04.1 £75 amds4
J b U ﬂ tL File system Chaster size
FAT32 (Default) 16 kilobytes (Default) ~
~ Show advanced f t opth
wr download shoy it it
Status
W can verify your ¢ /@
READY
@ O = B [ swer | cLosE
g

TTE T2 TATE. S TRAT Ut B Tk STeitet hil SATTehT TTsdl fof o Jael! dam

El

3¢ RIS FAT HR ATST Ieig YUl ST Forelt T heet He [ohaT ST Tehal 81 QAfeht sITehl Sishar
34 fawen o fnft et 2 58 o oTmT gord e R B

T 4— I&iZ FETCITH o6 T 370t fear o o @ttt T &g

3T foreed H, Jeig i hid |wd, e o ot fewan ardfer s a1 forshe fireran 21 wraftr o8 oo
e ¥ Mizd T 21 Ul FRIRM TishaT & i 8 Igd (S8 T AT @iell T S ]
ITTT B

forgiet o , Tt qreier @St 37 B1E fewh iR aTe 31X e i’ W ST

1] Best match
@ . Createand format hard disk o
L partitions A ¥
Control panet
Settings Create and format hard disk partitions
Control pane|
L3 Display settings >
L3 Change the resolution of the display > i
- U Open
1 Duplicate or extend to a connected 3
w1 display
3 Change brightness level »
Search the web b
L dis- see web results >
Apps (2)
Photos (1+)
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fowar weier ot #, 30 grea W Uge-foreer il ot o1 forfSia s =imedt € ofiR afeaw faers
I

Ffe 3Tk ITH U vk Uk € TR R, dF HAT9eht 3UH fored o g @ stre wrett it e afe
I I oS 3 UIEITH §, O C ST5d T SighL Rl ot Teh o1 SUANT L FAiTh 309 1 e
kT 2

oY e o 256 et w8 § vgel @ & FEiT SR 3Te WTiev o, TR TEq: sehaTd 3R 3=
Il o foTu) e MR C gIEd o, T 220 Sielt, STt foeis 10 $%ia 81 3w |, §

O
[Type | FieSystem |Ststus | Capacity [ Frensp.. [ %Eree
Basic Healthy (E.. 500 M8 500 00 %
B Healthy (L. #16 M8 BIEME 0%
Hasic Healthy (L. 124208 Tzd2GH  100%
B Healthy (i 11368 11368 00%
i FAT3Z Healthy (F_ 2862 G& 2862GE  100%
Basic NTFS Bitle..  Healthy (5. 22350 GB 15766 GB 71 %
= —— i =k —————— ] e ———y
anie 05 (C} ]
23835 6B {500 MB 223,50 G8 NTFS [BitLocker Ener | | 816 MB 1242 GB V13 0B

Online Fialiy (EF1 5y || Hoaithy (8ac Open { {Recovery Parti || Healthy (Rocover
Explore !

= Disk 1 T oo s |

Remoushie My use (D) Chvangs Deive: Litter and Path_

266468 | 28,64 GB FATR2

Online | Healthy (Primary Partitian]
Estmrg Mol

[Ty e s e e—

Fedste Wilumn.

garer J¢ ® forer & Torg ermuent feRat stwre <t strereerenat 22
I8 39 S1q T T R @ o t1aeh are et fopat fewh ¥ @) 3119 Ssig i 15 4T 20 Sfis 1
ST L Hohd ©, Wi Seg &1 ATIehT STk T9F WeH Bl TTRiT| STTSTehed, 39 I &hF 8 1 120
Sfieft fezen BT =nfew) W@ #, fore o fow 30-40 Sfisht fetes w61 = ot | afe ek grer 250 Sfisft
fe&m 2, a1 60-80 st a1 3T oft 1frer fewr war smafeq i) afe ek ur 1ftre foor @Wa 2,
A =R v S oft 3rferes @redt stTE ameifed R
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0T 5— AT 3eig A 9L HL

Y =T 3 H TeF TS 3o JUFsl ST 2] 9 Roen H et i) w5 Jus ¥ 9 G °
T3 iR 92 o a1 H % a1d a9 ol
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F ¥ Te U 92 1 3787 AT 9T o7l IBF 8 foh Ieig 3R 31eh 31 fomiam feedioam
A H R 92 1 =8l @ | HUIe d & THI=Id: T, SATUeh! 38k a1 H Fo off i 6l
IR eI BTl Ty, AfS ST Foeen A1ga Jues § §¢ A o1 STIH T2l odT & AT ST
IS 1 Heiferd wme faars ot 2, @ o1 fers W Rl 9 i 37e S wehd 2 |

e B! 3T 3 foF el & ¢ F il 3T feed I 89 W F2/F10 A7 F12 36T 3 Juae &
ST A T forehed T = L S I H ST 8ehd 8| BTaA(1oh, F AN 1 I8 FRFSA T 2

ST IfehT STTET e fSiSt % 3at § UEFI ¢ 6 qe uge & | fieist 99 #, UEFI @St 31
TRt I=1d TeréeTd forshed aaet’ W foreteh shi—

Best match

& Change advanced startup options =
o &

Change advanced startup options
system settings

Search the webh

£ uef- Ses web results >

B UEFA - Assocation » ¥
L Open

O uera Champions League - Frothall

Compatition
Get quick help from web

2 yefiboot _
Creating a recovery drive

A uefa nations league 2020 Fincling my BitLocker recovery key
42 uefa champions league 2020
F uefa 2020

£ uefa nations league 2021

A2 uefa champion 2020

/
= P - { b P @)
3T TSI forshed T STE 3R 3+ O Wﬁwwﬁa%ﬁ
Delivery Optimization
. Advanced startup
Windows Security

Start up from a device or disc (such as a USB dr
Backup PCs firmware settings, change Windows startu
Windows fram a system image. This will restart

Troubleshoot Restartnow |eg—

Recovery

AT ThIT W, "TEaTsH ot ST R’ U fofreteh shi—

0
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https://itsfoss.com/disable-secure-boot-windows/
https://itsfoss.com/access-uefi-settings-windows-10/

TS TR — HTITET TR ANIEH - HETT 9

Choose an option

Turn off your PC

b

Use a device
Use a USB drive. network connection, or
Wradows eeovery DD

Troubleshoot

Hewet your PC or wee advasnced opsticns

Juas fEeh i 36eh T ST HTHR § TEaTH| TH SUHATE Juas fSarsd o w9 § ot WaiRid fora s
AT B

© Use a device

UEFI RST PC SN730
NVMe WDC 1024GB
2051C8441104

UEA SanDisk Ultra
4C53000113§0251134...

Hl FE ATk A ol i L T SR AT GRT <A sht 715 Fowap, it foh Amger Juwslt feeh Bt
TR, TS BT ST F Hohe ATE SATIh! F 36 A8 ohl GhiA fawrg aft—

ToFT ST b, Seig S forhe STT9eh! TITedl fetar @ Ieig o1 3TWE LT ol Ffrem 3aT 8l Ieig
ST L T Torshed SR WX ot Suetsy 2

“FRI g forehed U Ieig TR & &L oMl

AT AU TS o ST W oh1g ot forehed o1 =18 o hd 2

BT 6— oIS 10 o A IeiZ SEEIA HLAT

SRR SITSRAT & il TESTCT =0T B 2| ST HTHT TR 1S I3 T I AT ST

)

GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e I
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Welcome

Espafiol ease noles or update this imtaller.

Esperanto
Euskara
Frangais
Gaeilge
Calego
Hrvatski

Islenska

Italiano
Kurdi
Latviski
i Back

| Lcn_(hn‘ce |

YT HTHT T TG Y/ ShId IS AAISE T AT i

STt ThIF U, "G SETAYM" T T3 il 37T TUSE SRAAIS A IT YS-TeT TR 3T
T hT SATTTIHAT A21 2| FEEIAE T B o TG T YHT L Tehdl 8| hie e T Toete shil ST
T O T H FHS T T el 2

Updates and other software

What apps would you like toinstall ko start with? o
0 normalinetallation
W Tice saltwerw, pemus, snd nvwdia dayers

Eownload updates whils installing Ubustu  ffjee—— o

This saves time Jftes inszallation

Install third-party software For graphics ard Wi-A herdware and additional media Formats

& i ubject 1o license term incuded with £ documentation. Some bz proprietary.

20— B AN ST Fld THT HTSE SRAAS i I HSAT i FETA LA hT T HLd &l H
TS H, 308 Tl SETTRM o6 S FHeaTd AT & SR RTeRe fowhet off 81 @k 2| 3afe,
 UHT A A TGS SaT gl

HEAYUT— I THI UX AT AT I THeh ATAR W ST S Teafd & gar g
ifoh I8 T foreqd I €, $lTT H ST T8AT oh hal Tl

fEhIoT 1— aTroent “fSIST S AR 3 ey Ieig Feeier sk fawTd A

fe STThT TR 23T ThIT T "TASIST o[ AT o A1 Isig STt i faws <, t 3179 39 forfer
T = T TR T W foFetsh ot Hehdl 2

0

GTST HateTTer ITHT hEla SATadTIaeh OTeT Heem, TSI, Hraret I

-
i
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installation type

afe HATaeR! “TSIST 32 HAST % |1 Isig $ETe L FawaTs a2, ol 39kt ==
HTAT ThA W AT FSATgSt i Wiwht Isig o g o aréfem s a1 forshe fieim a1 et
forer o T 39k feeh ¥ STTefed o |erd €] Jeig HATeled foweh T8 o1 U qreie samm

S 3T S o 1Y ® IR T o A= 2 Sl 3R hl Toh &9 H19ed 2l

Install Ubuntu alongside Windows Boot Manager

Select drive:  fdes/memetn - 1.0 TE PC SNTI0 NVMe WDE 102408
Allocate drive spece by dragging the divider beiow
Flles (45.7 GH) - Ubunts
devirwmetn ip) (it dew/vwennelntpd feard’
250,508 755.1 GB
o Bac L
L L B I

gfeRroT 2— STTueRt TSI S BASR % WY Ieig 3 R forehe faats A oo @ A1 aw gE A
SITT 8, ok 3R 31T 37 SIefeherd o § 8 € e e foerey fowas 1t ar, ar it it &6 ara
T 81 31T ToTT ST 3o X T ol 319 37} off fofeist o @rer e $Eefel ot Hohdl &

ST bR BhIT I, e I T = |

Installation type

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I 143 ,


https://itsfoss.com/create-swap-file-linux/
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TE AT FrTSI ThiA 0 o S| ATE & ST Taed Fo Wt ST a8 off?

HY QU ETAT T FE I AT L Fhd & (F o Hd TAUBIEA R EH Tl &9 § o7
STE) A7 &, T 3T B fonaei =t iy — fir=T ot Tk B) 3 farfemt et 2

# ¢ W 3R 8w widse =t firs — fre s % = femar € AfeRT o =T o 37 et % for
Teh & UTFEST ST SUFTT X Hehdl 2| GTedT T T 93 L 3R + forg W foreteh i)

o Install
Installation type

= £
= T o {2 m——— i e = = z

Ol free space [ sdai (fat32) B sda2 (Fat32) B sda3 (unknown) [ sdad (ntfs) [ =das (ntfs) [ Free space B sda7 (ntfs) [
i 4 AR 4715 AF 1542 MR 13 MiES 1195 CR 1180 CB 84CB

Device Type Mountpoint Formak? Size Used System
fdev/zda3 134 MB unknown
Jdevisdad ntfs 513 MB 793 MB

by
fdev/sdas 8536 MB  unknown
Free space OMB

_ “harnige New Partition Tabie:.. | Revert
Device for boot loader installation:

fdevfsda ATA SAMSUNG 55D PMB4 (256.1 GB)

Quit Back | Install Now

Ig SATIhT Teh Torerr aefar s ot forshed 3 319 & urdfe o1 w® 2 36k fw 25 GB ®
37T T TR T 8| STTRR T = i FIS TR o &I H Ext 4 3T ASE UTEe o €9 H (37e1q
) T =TT |

: Create partition

Size: | 17983 — + | MB

Type For the new partition: @ Primary
Logical

Location For the new partitior’l ) Beginning of Ihis space

End of this space

Use a Ext4 journaling File system -

Mounkt poink: -,r’ I - |

Cancel oK

foeet =T | 1k W foieTeh i O AT UTEIRM ShiA T g S| $6e A6, Teh €99 S-1U| 98t 6
T®, TH @ + fag W foreteh il 36 91, SISl Yo bl E9T &1 o ®9 § 3TN i)

ToTTore T 3TTERT TT ST T T84 &1 Tkl 2| ATS 3TIeh T8 2 el A7 I8 ¥ 1 &, T 1 o S
JATHT T T ST | Tfe 3Tk ITE 3-6 St T B, a1 I oh S 3T hl 6T ST | Al
Tk U & Siisfl 7 SeH fRreh T ®, AT 3AT9 1 o AT ST T TAT STANT L Hehd & (ST e 1oh
AT ITE YATH Teteh TE 7 81, 37 379 SIS hl ST hiAT T8 8 3R 39 fefd #, #7-9-
I I o SIS STHR T T 3TN )|

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,



https://itsfoss.com/swap-size/
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Ife SRl AT 2 fob 3TTaes fieen W w9y @Y w2, a1 fiar 9 Rl 319 AT § W&UREd S| T
ohd & 3N 379 e # 31fre @y ©g i gehd ¢ |

Create partition

Size: 8000 — + | MB

Type for the new partition: @ Primary

) Logical

Location for the new partitiorf @) Beginning of this space

) End of this space

Use as: | swap area hd

Cancel I OK I

3HY E, Th B UISITH ) 3§ AT O 7foes T & (S8, Sehl @it se ot 38 & 9)
Fifer It 319 Gifi, TEi 3T S=AATE Sl T8 HIgd T hidl|

Create partition

Size: | 92000 — + | MB

Type for the new partition: @ Primary

) Logical

Location for the new partitiony @) Beginning of this space

) End of this space

Usdas: | Ext4 journaling file sstem -
Mount point: |',f’home v
~ Cancel OK
Teh 9L ST 319 &, T3 37T B o H1e QI &1 S, o 37+t 67T bl I foreteh shi—

Tnstall

Installation type

O free space [ sda1 (farsz) B sdaz (facsz) B sdas (unknown) [ sdag (ners) M sdas(ntfs) B sdos{extq) M sdas (Unux-s
) B 243 g L3 kp 143 Ma 5138 MB 112008 160 B woce

Device Type Mountpoint Fermat? Size Used System

118900 MB 43263 MB
17983 MBE  unknawn
fdevfsda® swap 7992 MB unknown
fdevfsdail exktd  fhome 91999 MB  unknown ‘

Jdevfsdag  exta [

evsaar nns BIOSME  TSHOMB
fdevsdas 8526MB  unknown
freespace OMB

i) Chionee Mew Fartition Table... | Revert
Device For boot loader instaflation

fdevfsda  ATA SAMSUNC SSD PME4 (2561 CB) =

3T ST ST S & o 2| 3T ST ST T G 37 T 21 I ST 0 T &1 T 5 B

ufea Haveret ymt Sl saTerTes e Team, W, e I 145 ,


https://itsfoss.com/create-swap-file-linux/
https://itsfoss.com/create-swap-file-linux/
https://itsfoss.com/create-swap-file-linux/
https://itsfoss.com/create-swap-file-linux/
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Where are you?

Who are you?

ame;  abhishek

3 S SASTR 31 A1 8| SETRM q0f 8 H 8-10 e o =1z

Welcome to Ubuntu

Fast and full of new Features, the latest
version of Ubuntu makes computing easier
than ever. Here are just a few cool new things
to look out For...

+ Copying Files...

ST GHTH B I foed sl 44 THW i)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I 146 ,
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Installation Complete

AT uwelt fowen frerrer o forg et Stram| s form foreft feferm o g =0  fewr frebret wend 2
36 TG feeed e &1 S|

Husnv-unﬂhnuhllﬂnnnt-uUln.vntnﬂl

S IR T START A o FoTq Arga quaslt Foweh i SATamaendl 81 8 3T 3T et i
feeeh ot 3eig ien ot form 81 31T 317 forelt ot e ot forrere $eSiel shaefT =iTed €, <t Juasit
fewen femTereRt aTe & ST o T T | 3179 39, HiHe Fieh T SeT RN AT gt o forg +ff
ST T Hhdl

IR TS B 3l T, Al e =1e] B W SATIh! I i fe@Ts <1l 7@, 319 3Jeg H 9 i &
foru 3ef of ferer & o2 ot & fore fofest g B < wiohdl 21 7ga aifea, & 412

Wbuntu

mi_ivanced options for Ubuntu

Hrdams Boot Manager (on /dev/nvmeénis
IEFT Flirmware Settings

3T T ThIT | TR e o1 52 2 Tohd &
,
IS¢ U WehR o1 Torar AT e €, TS/ Shi 37 geferd #iHT ST 21 $RIeRM % (g e

Jus A7 fowen i ST B 2, 36 A1 HeeTT o Bl i STt 2 Hhel SETeie o ag forae
fercem 3w 3 forg S &t 2

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,
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AT T <Y STt shifeTe
i. TgforeedTa T
1. foea smfdn faeen g8 ves foham fomfaa fomam am? (%) fed weia (@) foma

ZRaTeH (M) foret Ticw (9) wia it

IeZ 22.04 LTS 3 foTT =[dw W STTaeaerdl 311 82 (F) 512 MB (@) 1 GB (1) 2 GB (9) 4

GB

HSRT 1 AT e 1 87 (F) ITANTHA-3TIhel 20 (@) Feerar AR famefirar (m)

FATH HTH-HIE ThriTeh hl Tehihd AT () A (T

forTerer SETRISH T ol |1 qliehT Herdl ST ST e ITATTehel| -3t HHT ST 87 ()

ITThehet SETAT (&) Fedeh SERIATM (1) SRE-ITHTNA SR (¥) Fethod $EivH

&g o FTT g T A Ut s o Y e o we Afers ST, 8 ATt 2 i

|1 82 (F) $ (@) IS () VMware () Rufus

ii. s T
1. ferem s JATfET foreem 2|
2. I&T F AT-H Aure S T ok, GReAT STIeE firetd ¢
3. ST aaTe AR S o foTe SuRiiT- foham S aren g 2l
4. o e T & 4 LTS Teefist o 3reted 2
5. Tehorg SRR W A E & AT e I AT 8l

ili. 9T IT TT

A e

Sforr ot et SR fergeiaraT & forg ST St

HTeh forer Tep W SR STfeet fireen 2

ISZ H ISO FISTT § 2 L AT JU@sl ST ST Hhell

ST 2T Haersl € &l 4T — e forer foedisgar =)

FE e, SHITH WX 32 U A JTE S o6 FoTe ST & a1t T 2 2

iv. Fl'gg%T?

A o

fomrere BT 3o W ST fereem <rii e ST 22

TTfthehet 3T SRe-a1%g SETITH H o1 AT 22

TSR T AT STANT &2

A I SR o T HIAS &7

Jelg o o s ot 1 uarstt s o FIe 9 & offF o ST R S ek 82

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet

i




o= 2— Torrer stTofeT foren ¥ qive ST shid &dAT
o AT fikew et T Teell T%hardT §, AR 38k TeTd ot 319 ST1awas i 8 §
TS e TR ek had 8| ITTeTT o foIg BT Sifoha T 370 e ot 3eig forerer et o
LA B o YT SH T ik A T THET TS| I A2aeh Ui ek shi 31 faeen amee
foparT| ST SEehRT et A YeheT ST GRETT STUSLH o6 |1 IR 1)
39 L8, T o Python 3TR 3171 SRE(T A9 ST fohU dTfeh a8 ST o &kl shefl-anedl e
=T 3T fSieX 3R Wi-Fi ST5a SIS il TSd &, ok STSoRR Hel § 1l il 36eh HATdIIh ¢ I
THTIE T, FTS 3hT STIAIT T AT ST FRaT ferq e off sty B 2
T BIE-BIE 1T BT B oh T & foreret fereed Ot e © SR BT 21 SHIeTT B BT s SR v
o 9ETd I W I3 TS, TATreh et GLard, dst Td |t Tioided o g I &

SATAFTNGR TTATATEr 2.1— Io AT oAl $EETTA o oI1E o HHIT 6l JaxH

TOT 1— THA LA o SIS ol FHEeH S BRI, AT STUeh! 1=l AT BhiA @ <t $eiere
o I SATY T ISRAH 37T ITHAS ohT STANT ek AT 3

<2 Ubuntu

TOT 2— A HSRAA IS shieh HN UL T, AT SEheld Bhia T a5 Sai| e qmoeht
TR wamTd whiv @ <1l F it afdm Hifhr sich §e3Td 9 ]

Welcome to Ubuntu 24.04 LTS!

TOT 3— "R Waﬁl FTCA fofet #, "Rahu %I AT3" =T = L Isig Pro 1 18T Y, T
"I TR fereTen

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,
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Predous

¥
-

Enable Ubuntu Pro

@Ubuntu Pro

-
=
©)
=
A
2

& o

~

TRUT 4— AT, TI=< IR Faree” o1 = Y|

‘.‘\ Previows Help improve Ubuntw m
-
= LT
@ A
) >
S
F
2 Help improve Ubuntu
it imErove Ubunbu by shrig your systerm data with us. This incldes things ke
noadel, instalied wof tware and tha locatksn you chasa far pour timezane
Q
E b
[« |
Show the First Repart Legal notice

“ wasieas b bags =3
® Get started with more applications
' AR CONCOT Mas 3 rangs of appc you Can ot artad wit
=
S a U :
»
» =
2 2
- "B
? L]

BT 6— 3T o1E, MU @it 3T neofetch STATATGT TfUd i)

$ sudo apt update
$ sudo apt install neofetch -y
$ neofetch

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I 150 ,
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koha@library: ~

: S neofetch
@

¢ Ubuntu 22.64.4 LTS x86_64

dMMMNy : VirtualBox 1.2
hdmmNNmmyNMMMMh P B-105-generic
hm - MMMMMMMNddddy : 18 s
hNMMM ' hyyyyhmNMMMNh s (dpkg), 9 (snap)
dMMMNh hNMMMd
hhhyNMMNy yNMMMy
yNMMMNyMMh hmmmh : GNOME 42.9
yNMMMNyMMh : Mutter
hhhyNMMNy yNMMMy : Adwaita
dMMMNR hNMMMA : Yaru [GTK2/3]
hNMMM . hyyyyhdNMMMNh : Yaru [GTK2/3]
dm. - MMMMMMMMddddy : gnome-terminal
hdmNNNNmyNMMMMh - 11760 (2) @
dMMMNy
yyy

T 7— IYYh ALY § Ul =il @ foh G 310 eed W 3eig 24.04 LTS A LT
ERSERIR

TR AW TSR oW FTET I <hl UTshaT
IS 24.04 T ST H HATEHA ofH LTS AT U HEHSHRAT 81 AT =I0T-SL-=0T AFIG R
FIEE—

SATIETIeR TTATATE 2.2 — SERIT I TR LT FET )

TXT 1— FHATET ST STANT o oA, @ISt 91 “I&ig Software” 5T H, TH WITH o g
Enter GaTU, 371 @IST TIOTHT o HTEH H SH3ST hich 98 AFAT g (8 AT WIS @ 8

A Ubuntu Software

) explore 2 nstalled = Updates"®

josm

Editor for OpenStreetMap

Editor's Choice

.¢.- superproductivity Tancad
Super Productivity - The ; c
advanced ToDa List and Prod... Mector Graphics and Charting

| ‘Warzone 2100 ; | Mumble
@ Command the Forces of The A Open Source, Low Latency,
" Project in a battle to rebuild ... High Quality Voice Chat

minetest
e kolourpaint
Paint Pragram Cpen source voxel game
engine

BT 2— "fefeteh O =IAAH h{' HEH i

e AT VT ATgehRT W {eteh shieh fSST ol BT ST 9 6L 2, dF 379 ST | Ueh B AT
T ITANT ek 390 G ohl &7 ol Tohd &—

# gsettings set org.gnome.shell.extensions.dash-to-dock click-action 'minimize'.

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I 151 ,
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BT 3— GNOME Tweaks &I i
GNOME Tweaks T AT IUHLTT & ST S4Tqeh ehei faehedl i Tfuf 9d1 @ Si- o,
e, fofel SHemr SA1d i sIger |

T Wit UftereheT fire & 58 T o Hehd § |

uuuuu

lllll

Adjustment

OReEPOR S ¢:

Adjustment

TRUT 4— T3 ATEE AT hi
HTT GNOME ¥ "T5e 182" HTET =1e] T Hohd 8, ST ST0eh] ThiA | T ATl Aieit AT 6T AT
1 A A H HESANT LT 31 T8 ATTh! fie o foTq 3r=at grgehar 21 I8 9 srmueh! 1o+t afdw &
"R feTet” smT o firet St

‘3

Bluetooth

rrrrr

BOOBEDON S

T 5 S T 1 s A
52 ol SEeReld STdTeRyT Y dT & S o GNOME, 213 3R TaeuwHTs | 31T fmmy g

STt FHHTS ohT ITANT hleh AT TTATHRATT o YR 9T 37 AT ohl S8 3 396 o1
e o Tk 2

#sudo apt install kubuntu-desktop.

TUT 6— T ool SEST i

AT T JohsT SETT ok 2@ Feohd 2, ST fore o foTu dideae GesfSi o1 e 3 aiient 21 o9
HTTERT 3Teh P T HTeeeRR Uftctone 37 2o AT & fire ST &)

# sudo apt install snapd.

)

GTST HateTTer ITHT hEla SATadTIaeh OTeT Heem, TSI, Hraret I

-
i
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IGEERR R (ERICHC R

IS 24.04 H, AT HHIS ATEH $2THE (CLI) T WA ek {1 el T Hehd 8l JEHAT L 6

foTe 72t F gt Fwie feg e E—

1. 1s SATS fome o U et FH7S €, [SEet ST foret thioet st |t sl d=ierg i &
foTg foram SITaT 81 7% YA AR ST | ST aTel (et wHiel § € U & | 39 Is 218y
(R, AT 370 FAH T T HIS[E T s 3R SRaeds! i 3@ Hehd 3

2. oI o AT SRE Saa o T cd TS 1 STANT fohal SITAT ) YT H, 31T 70T
B TG | Y[HTT L &, Tifoh ATkt i — T shret o fore fire -t et & St
TS HehdT 2l 3ETeUT o TTT, AT SAISIT TT0 h1E . deb HT3a A1 fEshee Sreaie i 81 J=fU 31y
I A I SEEE! | Ul 9T START ik Tl Whd g, Ik 36 SRRE § 9ae ¥
TS ATETE 81 ST 21 cd 239 hieh 3T 3Heh d1e HA=TeT SRded] ITe fef@eht, 3119 3TET &
Torelt qardl STTTe ST wend €, e 3w Sl Rl oA ST 8 el

May 2z 10:24

koha@llbrary: ~/Public

3. o9 H foRd! SR WIge ol Gl ol A <8 o T cat TS T START fHAT ST & 36
TA T, TE BISCA oh! AT Shl TYE ThI OX Y 3Td LT =1 cat HHIS T AT & o ToTU, oIF
cat 2127 L 31T G &1 IH HIZA o ATH g {518 19 ST =8d 8—

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,
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Activities B Terminal May 22 10:33
- ’ 1 koha@library: ~/Desktop

S 1s
am kunal.txt

& S cat kunal.txt
my name is kunal singh.

S |

=
®

4. Less FHIS— Hehel Yfthal aTefl ISt TR BIgA! o A1 1 Hd GHY, cat HHIS K ST
T T ATYhT BhHH 9T HRT SR T HehaT 7, Fored Afemie siam shfaT 21 ST 81 36k w1T, less
FHE Teh IATIh ST THIIH TG FAT 2l less FHIE § HIEe WIcToht, I BIsd hl I8T §
SERRIA T &, FSTae 3119 |l i 3ATere FR1erdr § Afeie T §ohd ol ST HH AT Thid
ohd &, fIfRTE Tore @IS gahrd 8, 31T 313k 317 Foramd ot Hehd B ISl CoRe wIsell o |1 i
L FHI, AT ThHH T TR o ST H e o 7T less HHIS T STANT T hl HATE 2 STl
H

3ISTETT ITFNT—

Activities =] Terminal May 22 10:35
- ‘ =1 koha@library: ~/Desktop

S 1s
e kunal.txt

-
S less kunal.txt

[2]+ Stopped less kunal.txt

s 1

5. 29 FHie foree fiae o 15 wIEd S9M ST U ATEE TEfd Ye hidT 2l I cat SIY 31
FHE it I8 F F TR 8, Afhd 2o fIRI 9 § T8 Giett B3 S o foTu fesirega foram mam 21
T T ST K o TAT, 516 36 78 Breed o1 A9 1y st 5/ 3119 s =med &—

Activities =] Terminal May 22 10:36

- ' [+ koha@library: ~/Desktop
S touch rajesh.txt

y : S 1s
. kunal.txt rajesh.txt

6. mkdir T § Teh HiE @ fSraent SuTT SR AT Bleel s o foru forar ST 21 gaen 31
2 "make directory"| mkdir T STINT & & fTT, S FHIE & ¢ I SRF T TH 28T L
59 3119 ST =R 2

3qTelUl—

s

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,
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S mkdir DET
. L
kunal.txt rajesh.txt
: 2

7. cp FHTE, f& it & forg wfarg foham Srar 8, wrgedt iR sRrEede it fafdft sam & fo
ST ST FoRaT ST ST 1S TS 29 @ | ep T START LA o (T8, 6 B FIEet AT SRR
1 FfE L 3 ST o1e 3 Tideg 1 FfEE L STt 317 38 it KT =med &

3qlelUl—

Activities [=] Terminal May 22 10:52

- ‘ (Ea| koha@library: ~/Desktop

- S 1s
kunal.txt rajesh.txt

S cp kunal.txt kunali.txt
5 S B
kunalil. txt kunal.tit rajesh.txt
: s

8. rm FHHIE FHIEA 3TN Hleel el
A foree i § BIse ol &M o [T rm (TS B NI FHHTS T WM HLd €

Activities =] Terminal May 22 10:55
- ' [+ koha@library: ~/Desktop

7 S ls
kunall.txt kunal.txt rajesh.txt

S rm kunalil.txt
I S 1s
kunal.txt rajesh.txt
3 s 1

9. I FHIS HT STANT fATa ST T BI5A hl HUTGd hd o foTT fomam ST 281 341 Uk o,
STRITHT-STH TR TS & ST HTYeh! FHHIS ATEH H €Y BIgeA a1 HIT HIRIT FA A
T 21 81 A1 H 15 Eiei o (T4, 2159 hi—

I EEA A

Ig i Y BIEet sl JHT S Ufeet § WieidT ®, STET 3119 379 TS o Tohd &l 379 qiedH1

I HESIH. 3 STeX ket o foTQ, Fferiiad sheil SaisT ot ST shi—
I = Ctrl + O (Enter EET@)
T fasd— Ctrl + X

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I
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koha@library: ~/Desktop

GNU nano 6.2 kunal.txt
gy name is kunal singh.

10. ps FATS 19 FoEey W =t & Ifsraretl st GuTer & foTu- 81 Tedieh Ufsham Y Ueh Geg, ATset
2l 8 S8 PID her SiTat €, foreent sw fafsr= Sevat & forw fomam St genar @, S T foreft
YTSRAT ST THTH LT |

Activities F-] Terminal May22 11:53

,*’ [+ koha@library: ~

: 1~5 ps
PID TTY TIME CMD
17193 pts/o 80:00:00 bash

17204 pts/e 00:00:00 ps
: =5

>

Jgl,

o TreTsEl— Ufshar aTse

o TTY— Jisha & Targ, et <fiaet (ATsiehat I a1 Tyl el 2)

o TEH— Tl WY ST EHT

o CMD— YsHaT &l Tl dTct ShHIE T TTH

Uehail Shi 3TUSE, ATUUE, TEETCT AN g2 o foTu wATe

IS 24.04 H, Yokt TeleH T T U apt FHIS HT STANT Hleh [T ST 2| Yehsll bl UL, ML,
ST 3T 8 o foiw I i e mu §—

1. ks et STasT Y

oSt Gl hT STETH U § I8 YT BT @ 1o STk T ITTee Tehsil 3T 3o HEhL0TT o oI H
EEIERESIECaTiR

# sudo apt update

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,



https://itsfoss.com/how-to-find-the-process-id-of-a-program-and-kill-it-quick-tip/
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2. $eTeT ToRT 7T ekl ST STUTE Y

Tehsil ol SIS L | TAHT H FET T Fohil oh Aol -aH HERUT S8 &l SITd o
# sudo apt update

3. UehT 3TTSA R

forelt fafRTe YoheT 1 SEeTel e o fAw, okt T o oITE SEETST HHTS ohT ST A
# sudo apt install package name

4. Qehst getd

W%ﬁ@ﬁéﬁﬁ%ﬁ%%ﬁ,ﬁéﬁrm%m remove FHHIE T ITIT i

# sudo apt remove package_name

5. T Fohat geTd

YohrSl B o G, 3T TTH F ST TS o= Hohdl 8| 30 To0 Hl o (o7, [+ T START
= il

# sudo apt autoremove

SHTAETIER AT 2.3— FHHIS hT U Tl Yohsil ol TS, SUTE, T U BT TSR il
TOT 1— apt update % |1 Yohol ITTST L

apt update FHIS TATRT Yohst RUTSLT T Felaw Hereer o arer {1 LT 2, e a8 gitaa
BT & Toh TTIeh! SucTed YohsTT 3T I7oh HERLUTT oh SR | T -dqH ST firetd) @) forel) oft s1adie
T TEETAYH U U 39 FHIS hl TATT ST -dlfeh HTIh! Fohsil o A 9dH R i

# sudo apt update

root@library: fhome/koha

# =sudo apt update

rse amds4 Packages

verse Translation-en

€ FHHTS 3 et T el o Wi T 78 3T foparm ST et 2
TIUT 2— apt upgrade % |1 YeohsT STUUS HL

Tt SETet foRT 7T YehsTl ol ok T-dH TEHT H 379 A o [oTT apt upgrade FHTS T ST
| Yahst o7 I FAfEE forw foram ga sprie it s 9 foreey we @) Sonet e7udie &1 i

# sudo apt upgrade.

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I 157 ,
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root@library: fhome/koha
apt upgrade

ency tree.
ate information
LuldLlng upgrad: . Do
updates

.gl6 l1bmnq1LLLurv 6.q16-
nbnut Ubuntu Fro at https://ubuntu.com/p
upgrade
L1=ud LnLL LJHdJLdDE-LUHI. 1ibpoppler-
firmware poppler-utils
t ntu-advantage-tools ubuntu-pro-client
uhuntu pr 1t-116n
13 upgraded, B newly installed, @ ta remove and 8 not upgraded.
Need To get 295 MB of archi
operatic : (B of additlonal disk space will be
to continue?

foret forfare OoreT hl 37Ulie o o faT M siie—

# sudo apt upgrade lsof.

root@library: /home/koha

o apt upgrade lsof

Reading state tnfo%natt N...
lsof is already the newest version (4.93.2+dfsg-1.1build
1n f qPT to mnnun11 1n=fn11~d

'esm-apps’' enabled:

k-6-common 11
m/pro
raded 0 new v in - s ® not upgraded.
llb.dry:fhomefkohan l

HILE IR HAYUS FHIS Tk @1 froqrfed g W st 3rmseye fiie e €| 39 FHHiS 1 TF & =01
A SR 5T shl qfE A o FIq e S | s o6 T -y Tttt ot ST ahl—

sudo apt update && sudo apt upgrade.-y.

library: fhome/koha# sudo apt update sudo apt upgrade
yef/in.archive.ubuntu. comf/ubuntuy jammy InRelea
Ly 'omfubuntu 1ava security InRElc se TllO <
upd InPwl :

(94.0 kB/

. Done
ndency tree... Done
tate information... Dene

Reading pp(k ge lists.

Building dependency trec

Reading state information... Deone

Calculating upgrade...

et more security updat Ubuntu Pro with 'esm-apps' enabled:
imagemagick libope 2 i ickcare-6.q16 xtra libmagickwand-6.q15-6
imagemagick-6.q16 libmagickco q16-6 imagemagick-6-comnmon libde265-8

Learn more about Ubuntu Pro at | ffubuntu.com/pro

© upgraded, ® newly installed, o remove and 8 not upgraded.

root@library: /home/koha#t ||

BT 3— I9h U137 o AT U137 el
apt full-upgrade FHE ¥t $ETe forT T Fohsil A1 ST0=E AT & TR Tde i gof & & g

SATIYIF Yohsil ohl BT odT 21 T8 FHTE fa9iy ®7 4 forel) farauor fieftst o Sfiam =ish o 39d § s
BT & qfer 2 GfEr foram s wer fop o foreem O e & s1odie &t I R

# sudo apt full-upgrade

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet
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koha@library: ~

ding stat

6.q1 i gick 6.4
i more about Ubuntu Pro at https: 3
) lnstalled, @ to remove and @ not upgraded.

T 4— apt install o BT Yokl TTIUA L
fraiferedt o foreft farfare Yohst ant Tenfud & & fote apt install FHTS T STANT |

# sudo apt install ffmpeg

25 | Terminal May 27 06:17

koha@library: ~

pt install ffmpeg
Done
Done
te information... Done
The following additienal packages will be installed:
1965-va-driver intel-media-va-driver libaa libass9 libavcodecss
ice58 libavfilter7 libavformat5g libavutils5é libbdplus@ 1libblas3
libchromaprint1l libcod -1.0 libdc1394-25 libdecor-8-8
-plugin-1-caire Libflitel libgfortran5 Libgme® libgsm1
liblapack3 liblily ® Libmfx1 libmysofail libnormi
libopenal-data libopenall libopenmpt® libpgm-5.3-0 libpockets
libpostprocs5 libquadmath® librabbitmg4 Librubberband2 1libsdl
1ibserd-@-@ 1ibshine3 1ibsnappylv5 libsndio7.@ 1ibsord-8-8 1ibsp
1libsrato @ libsrtil.4-gnutls libssh-gcrypt-4 libswresample3 libswscales
1tbudfreade 1ibva-drm2 1llbva-x11-2 libvaz 1lb
4-163 1ibxvidcoreq 1ibzimgz 1ibzmg5 lilbzvbl-common 1ibzv
mesa-va-drivers sa-vdpau-drivers ocl-icd-libopencli pocketsp
va-dri 11 vdpau-driver-all
S5uggested packages:
ffmpeg-doc 1965-va-driver-shaders libcudal libnvcuvidi libnvidia 5
luray-bdj libportaudio2 serdi sndiod sordi opencl-icd libvdpau-va-gli
ing NEW packages will be installed:
-driver intel-media- er libaacse libas
bbdpluse
4-25 libdecor-8-@

TUT 5— Fac apt SEAATS AT Johsl STSTATS i
apt sl S-S HITHT STATTHATSA! I deb BIFA! bl FEIC T ToFT T ITANT HTA hl
HAT el 81 SEETRT Y& Tory forT Yokt Sraetie st o forg ft = —

# sudo apt download apache?2

Activities Terminal

root@library: fhome/koha

root@libra e /koha# sudo apt download apache2
Get:1 http://in.archive.ubuntu.comf/ubuntu jammy-updates/main amd64 apachez amds
4 2.4.52-1ubuntu4.9 [97.9 kB]
Fetched 97 } in 1s (71.4 kB{s)
Downlo is performed unsandboxed as root as file '/home/koha/apache2
deb' couldn't be accessed by user '_apt'. - pkgAcqulr
dented)

(1 /home [kohaw# I
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foreft faf3Te Uehet 1 3SR A & fAT apt remove FHIS T STANT )

# sudo apt remove ffmpeg

Activities (-] Terminal May 27

*s =1 root@library: /home/koha

root@library: /home/koha# sudo apt remove ffmpeg

Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

The following packages were automatically installed and are n
i965-va-driver intel-media-va-driver libaacs® libass? libav
libavdevice58 libavfilter7 libavformat58 libavutil56 libbdp
libbluray2 1ibbs2b® libchromaprintl libcodec2-1.6 1libdc1394
libdecor-0-plugin-1-cairo libflitel libgfortran5 libgme® 1i
libigdgmmi2 liblapack3 liblilv-0-8@ libmfx1 libmysofal libno
libopenal-data libopenall libopenmpt® libpgm-5.3-8 libpocke
libpostproc55 libquadmath® 1ibrabbitmg4 librubberband2z 1libs
libserd-0-@ libshine3 libsnappylv5 libsndio7.0 libsord-0-0
libsratom-0-0 libsrti.4-gnutls libssh-gcrypt-4 libswresampl
libudfread® libva-drm2 libva-x11-2 libva2z libvdpaul libvids
1ibx264-163 libxvidcored4 libzimg2 1ibzmg5 libzvbi-common 1i
mesa-va-drivers mesa-vdpau-drivers pocketsphinx-en-us va-dr
vdpau-driver-all

Use 'sudo apt autoremove' to remove them.

The following packages will be REMOVED:
ffmpeg

TUT 7— apt purge & Ty guft FIFHTEH 5 sdlq

apt remove FHTE FIEE Yarsil T BT T &, AThT HI-HTRME B3 SIS ThaT 2| Uohet 3T 3T
ShIfHTRIT BIZeA, G131 82 o foTT, apt purge. FHTS T STANT |

# sudo apt purge ffmpeg
Ackivities F] Terminal May 27 06:30

*s [ root@library: /home/koha

root@library: /home/koha# sudo apt purge ffmpeg

Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

Package 'ffmpeg' is not installed, so not removed

The following packages were automatically installed and are n
1965-va-driver intel-media-va-driver libaacs® libass?2 libav
libavdevice58 libavfilter7 libavformats5s libavutilseé 1libbdp
libbluray2 libbs2b® libchromaprintl libcodec2-1.8 libdc1394
libdecor-0-plugin-1-cairo libflitel libgfortran5 Llibgme8 1i
libigdgmmi2 liblapack3 liblilv-0-8 libmfx1 libmysofail 1libno
libopenal-data libopenali libopenmpt® libpgm-5.3-8 libpocke
libpostproc55 libgquadmath® librabbitmg4 librubberband2 1ibs
libserd-0-8 libshine3 libsnappyilv5 libsndio7.@ libsord-0-8
libsratom-8-8 libsrtl.4-gnutls libssh-gcrypt-4 libswresampl
libudfread® libva-drm2 libva-x11-2 1libva2 libwvdpaul libvids
1ibx264-163 libxvidcore4 libzimg2 libzmg5 libzvbi-common 11i
mesa-va-drivers mesa-vdpau-drivers pocketsphinx-en-us va-dr
vdpau-driver-all

Use 'sudo apt autoremove' to remove them.

© upgraded, ©® newly installed, ® to remove and @ not upgraded

TUT 8— autoremove & T SERND W%’tﬂ'@
e Yohet 72T fou Srq €, @t ekt fvdeand foreen ot o) © wendt 81 39 mavaes fsftarett 1 e
ST T WAl 3 o AT, apt autoremove FHHIS T STANT ]|

# sudo apt autoremove

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet




ilibrary: /home/koha# sudo apt autoremove
ng package 1 o

ec58
libbdplus@ libblas3
Libcodec2-1.0 libd libdecor-8-8
-plugin-1 ro Libfli Libgfortrans 1lib
libigdgmmi2 liblapack3 liblilwv 8 libmfx1 libmysofal libnormi
libopenal-data 1ibopenall libopenmpt® libpgm-5.3-8 1libpocketsphinx3
libpostprocss libquadmath® librabbitmq4 librubber dZ2 libsdl2-2.@-0
1ibserd-@-8 libshine3 libsnappylvs libsndio7.@ 11 5-8 libsphinxbase3
1ibsrator e ple3 libswscales
dstabi.1

a-drivers mesa-vdpau-drivers pocketsphinx-en-us va-driver-all
vdpau-driver-all
¥ © upgraded, @ newly installed, 66 to remove and © not upgraded.

HTFEAIT hg T IUFNT hleh TohsT LT hi

ST STATTeRAl 3eig 23.10 ST 39 24.04 T U7 foRT 1T SATEF T HeT' I THE F &, 3o [o1¢ 39
e 22.04 T 3L HTAT 96 SEM 2| 31T 38 39 T L Hohd &—

QWY H, 98 S0-E2R) oft el ST &, 1 T o Fefed IHTS TeAfohe T 3TANT sk IH: fesimeq
o T 1 e TUaet SEhtoT shl qoT H SIgat M1 ST forgeiar Y& sheaT &) T UT & o 619,
ATYhT TR VT o "STSAANST HTHEAIT HeA " AT HAGIT ANST Fiohed U 3Th] STHT THETAT
T T Tl AT 9|

ISZ 23.10/24.04 H U HeX TT HIT AT SoRI (.deb) IHT Tehsii ohl TS T 8 AT, HL qLaqor
4, 36 22.04 1 o1 Yohst @ISt W gH " fisTee wrse" fewrs aar o

(#) Explore

App Center

'r Featured Versien 1,0.0-alpha

he community:

ute or report bug

i Manage '

® About

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet
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B

SATIETE AT 2.4— HHIS AT T ITANT Flch HIFLAIT GL R STANT hich Yohsl TATT
T T TSI

T | — T T8, 2T fo Sl Wier o foTg hiate W Ctrl+ Alt+T T STel I8 G ST, T FHA1S
I

snap refresh snap-store --channel=latest/stable /ubuntu-24.04

Activities (=] Terminal May 27 07:21

=+l root@library: fhomefkoha

root@library: fhome/koha# snap refresh snap-store --channel=latest/stable/ubuntu

store (stablejubuntu-24.84) @+git.97116aa from Canonical/ refreshed
pot@library: fhome/koha#

BT 2— I 18, FHIH ThiA T, "V Hel" @isH TR dleal i o g s g (foeist
SEDEEE

Activities

{1 app centl

App Cenker

e Tne STeeE oK SEeTer AT R ST T
SATARTIER TATTE 2.5— Isig 24.04 H SoRIA UYohsTl bl SIS HR LTS AT AR =l

ST SUANT hioh ToRIT ST TohdT 28—

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet
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1. ST TR TR W

3T SfeR ST (.deb TFHITH o A1) 2E B SISTATS T Hehd & IT 3T Gl & ITH T Fahd B
2. e @

TR 0 H "efiaer" @ISRt AT Ctrl + Alt + T GaT9R ZfHae @i

3. TRAATS ST U ATY
cdmaﬂwmwmwwaﬁDebianmmmw%l W%%‘Q

# cd ~/Downloads

4. Sfera ekt wATUA Y
greelie fohu U Sfer ekt T dpkg FHIS T IUANT ik STl il package -name.deb T
S YohsT o ATEdfesh A 9 9& |

# sudo dpkg -i package_name.deb

5. frefRatett &1 gty = @R wE )
afe srqut Frfraretl & R0 S favwa & S 7, @ sTavees ffarstt i wnfi w6 % g

o o 0N . &
Al d ehHls =l

# sudo apt install -f

6. TEETCT ol TATIUT HIEAT
T S $E21e Y01 &1 ST W, 3T I8 ST ot Jord & (o Tohl Tal &7 & $Eeie g7l & AT e
7. T 3T (Fehieudh)

e T T8 7 TIH WAt i & [T Seadie SFed ¥ SeAdlE oy T e Yehel T 821
Hehd 2

e | AISAT

IS T edeh HEITT AT STIeh! HTARIHAT o STTER H & FhalT 8| Hel-oheT - Ieig bl STANTHI-
TS SR 7, F&T a foh 3 A o fore ot w2 a1fres qerieht Seprdt e 21 7ot wmertt %
STeIS[E, IS H AT el onTT GTHATC & SiT G- 9T oh ST ST IT Heil & sholera Gwel STt
H

R IS hT Ao G GTE T H R HAT 8, AR 3ok SR SATIh! GHET Heror a1 i
I BT T 8 DB A T STTERIHRAT IS Hehell 2| TR 3T Tofedt Foe 1 |1 ot T &
e BT o S H ST =18 1, 379 Iaig [eeH o TAlehel ST TgH, loeteh Tl TgH,
fewice fea 3 SITHTE SITHHRT hT ST Fileh IESATA AT ST Bl 2l

G ITEIHATY I [T TS ATeH FheaiT

g

Tt ATITAHATY, TLUTY, AT TG ATFEAAT. TERIUT

feem | 3dc 18.04, 20.04, 22.04, 24.04

Hi9eadqL | Netplan (installed by default)

Sl Privileged access to your felsTdd system as root or via the sudo command.

T # — Commands that need to be executed with root privileges, either directly

)

GTST HateTTer ITHT hEla SATadTIaeh OTeT Heem, TSI, Hraret I

-
i
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as the root user or using sudo. <br> $ - Commands that can be executed as
a regular non-privileged user.

https://linuxconfig.org/ubuntu-22-04-network-configuration

Ieig ek HeAT — Tihet SR UfoceTeh ATUT T3H

STeT SATTeHT Tieed $23e § ST 2T 2, Al 98 | & ST TH i ITINT il &—
1. TTeheT ATSHY USA

o IT IE UAT & TSTHRT IUFNT SAThT forfee 3TT9eh TAT Jeaeh T 3= fearsdl, 99 foh e
3T AR 31 T fearsdl o 91 §) S o foTw et 2

2. ufseren et UgH
o 8 TAT 2 T AT IUHT ohi [G@TS <l 81 39 Ice a13S ael T & FoRaT ST wehaT 7, o
Y AT 9T o Tt SN T IUHTN § S Hehd &1 TTT: Tsh €IH 4o H Th & WIeSTh
AT AT BT & S TS | T[S Weft ST ZIT Wi fohaAT STl 2
Ty Feafeh Ses formm 2, Tifer Bt Feas & foTe a5 wod o1 uftgea 2

TRUT 1— YT Al MU T @ o foru, 311y e fifaer § ffaRad sate e ded §—

# ipa

May 27 11:48

root@library: /home /koha

t lo
rred_1ft forever

fr:fr:ff
cope global dynamic noprefixroute
_1f sec
a/64 scope link
rred 1Tt forever

TROT 2— ST Ufocteh MU TSH WISl o e Tfafeml &1 T 3mmedt foeh S dermmge oT s
Hohd & AT e 7 =foiiad shaie o & forefl Teh ot ST o Eohd &—

#echo $(wget - qO - https://api.ipify.org)

Bil

#echo.$(curl -s https://api.ipify.org )

TIOT 3— TAHH H ITART T T T8 SIUATE Falt AT Ud ol STie ot o 1oTg, fHfoiiad ars
feaTiad i

#systemd-resolve --status | grep Current

TUT 4— TEHIee Tea ST} aT Uefiia i o fog, e efmesr e

#ipr

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I 164 ,



https://linuxconfig.org/ubuntu-22-04-network-configuration
https://api.ipify.org/
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[=] Terminal

root@library: fhome/koha

enp@s3 prote dhcp metric 100
nk metric 18680
kernel scope link src 172.30.13.100 metric 1608

Ws—mméwqaﬁaaéwmﬂaw@%ﬁa%aﬂwﬁé@m%l godel ITsdY ugH,
fewree e, fﬁﬁ@ﬁ ﬁté@@ﬂ&@%ﬁé@ﬁ%%@.

1. 39T g

2. eaeh o W fereTh il
3 mwm%wﬁﬁ%ﬁmwwwﬁl

Activities

cancel wired

Details Identity 1Pvd 1IPvG Security

zed 1000 Mb/s
s 172.20.12.100

s FeB80::a00:27FFfe43:f67a
s 0B:00:27:43.FG:7TA

ite 172.30.12.249
feB80::c6e9:aff:Fe48:2fd5
DMNS 8.8.8.88.8.4.4

Connect automatically
Make available to other users

Metered connection: has data limits er canincur charges
Software updates and other large downloads will nat be started sutomatically

Remove Connection Profile

Toer ToTUa ot o T8, Hiveat ATTese, AT UteTh $eeid, ST HidT ST R destd
forar ST ) 3ot e atferes qiand STR Soeft o 21
AT AT <hl Sl T
i. SgfareRedta e
1. 362 SRITIRM % a8 ed St WfRid i o g shiT € STfar wfa st St 82
(F) ottt (@) 219 () T (+) Sremsues
2. I9T T UehST S i IS HlA o [oTT fohe HHiE =T ST fofarm STTT 22 (%) apt upgrade
(@) apt remove (1) apt update (¥) apt install
3. TARH ¥ 98t IsiE hl T FEIA o A1 i €l ThiA fa@ms ol 82 () SHhT (W) SeThA
(1) AT () 2
4. mﬁ%%ﬁ%mmmwmﬂﬁww% (¢) yum install (&) sudo
install (*T) apt install (¥I) rpm install

5. Tewree STamTERAt STATGAT i fohe STARTAT T STANT e TSTerd Foram ST HehaT 22 (F)
passwd (@) useradd (T) groupadd (¥) IUUE Tuft

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,
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i, ek Torm o
1. IS TATTUA LA o AE, AT & T8 S BHIF 3T 3Wd § 34 ThIF T STaT =l
2. 3 O FAT WL T A o foAg, ERICEERIUE
3. IefE H FAT ITANTRAT S o AT SR FATS 2l
4. IS H AT H ITINT fohT ST T SITHTE Fat Al STl i o feTq HHTE T 3TN
forar STaT 21
5. it TSTH T FEIA LA HT HABIYL FHIS T ITANT ek TeRid R smar 2

iii. 9T AT ATqT

A e

fo e $ete O STRAelis o foTt Suetsy 7t 2

etc / fstab T TN Fleh B3t EReH ohl TATE ® H AT FLHHJ & |
A o a8 T AT 3 foIT fewhiee €9 8 & @14 shT SATG92ehdT Bidi 2|
Tt wen ST 2 S feeh T U @Rt femdt 2

I5iZ hl et ST o oI1E, ToEeH ol STera 311 STIghIcTd (AT STHT =1y

iv. E"g‘ aAq

Il 1 ST o TG o A Weca Tyl Sl bl et aTEy|

352 1 oen STHeRRT SERIA i o fIQ fore TS T START fohaT STTelT 82
TUH AT o S1¢ STTNThA] e A8 ohl el TN T Tehd 87

YohsT SSoFT o ST i ohT ST T 87

HTY Jeig H U FAHM SWhTee T1eel shi STier el e &7

)

GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e I




. LSRN
T 3— U FZared il e 3T Ri-we

ot uftrter feamea w1 eraee
et feamed, wraft gfrmdt st deerm o o stavae 7 €, 392, ST13eqe A1 AT Y& e
TEhH! FHRIGTHAT 3 HEAYY] &Y H TSI 8| TTIE TR STAMTHAIHAT ohi LT h |1 EHFE HlA ol
AT I &, STeIfoh TSI ITHT G FERIT AT HTHa i o
39z feamea & samevon & warfea §—

o HIAS— STANTHAAT I U138 HIT AT FAIE LA hT STTALT T 8|

o HISHE— BhF WA I HTEH T =97 FL o [o10 Tk TTTthhet $SThE J&TH il

2l

o ThT— ifcek gEaTeS a1 iR wi fefsea wrew # aftafda s 2l

o TSR Eaf 3T, TEnifm a1 €= o forg Hifear sqe o s 2
TTIeye fearsa & SaTevut # wHTRd §—

. Tier— fefea sxamsit @ sft 6t 21E it = = 2

o TieR— wriia, dfear an s AeeiHifean el g o Ty SHifear stseqe v 2

o TSI Bh W 13, fo A ATt & 9 7 337 A3ee WA FHT 8

Ufthter feamse SRt S fefsreet arararor o siter d=m 37 Sia:fsram ol gremses st
SIS ST o A STANTeRAT ST ST HeHaT i eTd 2l

3¢ 24.04 H ITANTRAT TaierT

IS 24.04 H ITATTHAT Feitd H STl W SHHT, HRIA HEAT I GSHT, 61 & STl
HRET 3R THE YelRd T THTEd 81 STANTHtat| sl THTET & § Jeferd i o e 7=t F©
e} e ST = fag e E

1. TAT SUTNTRAT ST

useradd AT TT IYANTHA! @ S 6 FIT Teh F1-Eq{ia SUAITTT 81 I8 adduser HHIS T AT
T 31feren foreqa 0T Sem et €, S $etfrea dive aTelT U Sea-Sad HATS 81 T SUATshdt
St o foT, adduser SHHTE T 3TN L, ST useradd m?ﬁwﬁ JAferen WW-@W K
TR — sudo adduser username.

3 24.04 H T TR forehew
W@Wﬁmﬁqw%mwmuseradd%mwmé:

-d, =-home HOME_DIR T ITATRAT o foTT 2 SRt i e

-m, --create-home Ife ITFNTRAT hl BIH @Mﬁﬁsﬁ EGIRCEEIEI]
s, --shell SHELL U ITIRTERT o TeTT AR e TGS BT

-c, --comment COMMENT Teh SHHC ST (ATHTIC: SUNTERAT o M) |

-g, --gid GROUP T ITARTeRAT o6 oA Srerfies we ffde e

-G, --groups GROUP1,GROUP2 | 7T 39aireat o fere s1feifees we ffde s

GTST HateTTer ITHT hEla SATadTIaeh OTeT Heem, TSI, Hraret I
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-u, - uid UID T YT oh foTT Iu=TTeRat 3mset fAfds e
-p, --password PASSWORD T ITATTRAT o foTC Tfrshed s qreae fHfds |

[+l root@library: /home

root@library: /home# useradd rajesh
root@library: /home# useradd kunal
root@library: fhome# 1s

root@library: /home#

IS 24.04 H ITARTHAT SITSHT ST HLT:
AT tail / ete /passwd

Liv

2. IUNThAT hl BETAT

userdelWWWﬂW@Wﬁ%ﬁ?ﬁﬁW@ﬁa@ﬁ@ﬂw
I A TS I M o T FoRAT ST 21 36 1S 6 foig & fomTierenil o1 sTawarehar it ,
W@W%Wmsudowmﬁwﬁmwwﬁaﬁ%%m deluser TS

ST ST ]
RIS sudo deluser username
Activities [-] Terminal May IR
" root@library: fhome/koha
ech-dispatcher:/bin/fal
ar flibfcolord:/usrfsbin/n
g faeheq

7T % AT forehed faw My § fSmeRt 3UERT 31T userdel o ETe 3 Tkl &—
e -1, --remove— SUANTHA! T % HTY IHANTHAT 3h1 BIH SR I HSA TA I M|

e -f, -force— ITANTHAT WId o TAYG BT, T B ITATTHA! TG H AT 34 BNl AT

GUTferd 9 § GaiATeh & 3T 36ehT 3T grarar=i 9 foram siam =fey)
TR

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet
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1. SUANTHAT hi ZET
T SR i 821U foHT STTTehdl @ 82 o foIg

# # sudo userdel username

Activities ] Terminal May28 o710 00

* I+l rook@library: /home/koha

root@library: /home/koha# sudo userdel anjalti

( . Thunderbird Mail

2. IUARTHRAT 3R T SRNF FETT
STATRAT WTAT BT TR B SRRE 3R A T <M o foTg

# # sudo userdel -r username
Activities (-] Terminal May28 07:08 01
,‘\ [+l root@library: /home/koha

root@library: /home/koha# sudo userdel -r anjali

3. foRel STATTeRdT ol TTgE ST
forelt STARTERAT @ T ST BT o 1T (et & STANTRdT adaT H @RT 39 8):

# # sudo userdel -f username

Activities =] Terminal May28 o7:09 01

root@library: fhome/koha

root@library: /home/koha# sude userdel -f anjali

4. ITIATTRAT Tl TN FHEAT

IS W usermod FHIS T ITANT TohHlT TorerT ISR oIS hT ERMTEI i o A R ST 21 I®
HHIS SATTh! ISTAH, B SR, R, 0 HeXi FA1fe Stelt fafir I srehrse widw siear =t
‘{lﬁ[ﬂTéﬂT%l W@ﬁwmw%%@, usermod FHHTS HT ITAT L | EIETQW

T foshey fog mu

amTa faeea

T8 % AT forehed T3 T & fFeRT ST 31T usermod AT X Hahdl €

-1, --login NEW_LOGIN ST ST SUATTERT ATH SEaT|

-d, --home HOME_DIR ITATRT hl B9 SR ST

-m, --move-home IR bl B SR At G Shl Uk 9T T W A
SITE (-d 3 |1 FANT fohaT ST 2) |

-s, --shell SHELL SUATTERA] T AT It g

)

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet I,
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-¢, --comment COMMENT FHC TITE ST (RI: STRAThell T I 1))

-g, --gid GROUP UGN shT AT (Hh EHE TS|

-G, --groups GROUP1,GROUP2 | I9TTahat ! AT @ & SireTl

-a, --append mﬂwﬁﬁma@ﬁmmww@ﬁﬁwc
G & 9T YT foham ST 2))

-L, --lock SUARTSRAT QAT TATeh |

-U, --unlock U @TdT e Teh T

-u, - uid UID STANTERAT eht SUANTeRT AT8E! (UID) Sl

-e, -- expiredate EXPIRE DATE | STWTehal @Td o forw gty fafer ferifed s (YYYY-
MM-DD 9T&9 )|

f, --inactive INACTIVE TTHES hl THIY % S1E G ol TS T & & L d
o fet sht wwean feifa s

IUARTRAT ATH TEAT

# sudo usermod -1 new_username old_username IWEAT HI B Sl

EEREN
# sudo wusermod -d /new/home/directory -m | IugyeTeRdT I e T Sre
username

FTRI—E— sudo usermod -aG groupname username
5. SUANTRAT THET T TS
T HHE S o6 fAIT addgroup FHIE T ST L

# sudo groupadd groupname

Activities F=] Terminal May 28 07:16 T

‘s M root@library: fhome/koha

root@library: /home/kocha# groupadd DET
root@library: /home/koha# groupadd Agriculture
root@library: /homefkoha# groupadd DBC
root@library: /home/koha#

ISZ 24.04 W EHE ohl = hL o6 Ty

# tail /etc/group

)
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*s I+l root@library: fhome/koha

root@library: /home/kocha# tail [etc/group
_ pulse:x:134:
P pulse-access:x:135:

. gdm:x:136:
rajesh:x:1601:
kunal:x:1002:

= gaurav:x:1003:

- safiq:x:1004:
DET:x:1005:
Agriculture:x:1006:

@ DBC:x:1007:
root@library: /home/kohaz ]

==]

fepet SuRiTeRat 1 EwE H Siied & forg

# sudo usermod -G groupname username
Activities (=] Terminal May 28 07:30 0O

*‘ =1 root@library: /fhome/koha

recot@library: /home/koha# sudo usermod -G DET rajesh
root@library: /home/koha# sudo usermod -G DET kunal
root@library: /home/koha# sudo usermod -G DET gourav
usermod: user 'gourav' does not exist

root@library: fhome/koha# sudo usermod -G DET gaurav
root@library: fhome/koha# tail /etc/group
pulse:x:134:

pulse-access:x:135:

gdm:x:136:

®
rajesh:x:1001:
@ kunal: 02:
gaurav:x:1003:
safig:x:1004:
DET:x:1005:rajesh,kunal,gaurav
% Agriculture:x:1006:
&3 opBC:x:1007:
reot@library: /home/koha#

forelt SwaTeRdl o1 w9 ¥ fHehrer & fog

# sudo deluser username groupname

Activitie (-] Terminal May 28 07:33
#s [+ root@library: /home/koha

root@library:/home/koha# sudo deluser gaurav DET
Removing user "gaurav' from group "DET' ...
Done.

root@library: /home/koha#

6. SUATTHAT UTHAE TGAT

ST o TS et o [T passwd FHIS T STIT L
FTRIF=—H— sudo passwd username.

7. STATTRAT SR THE hT BRI IET
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wmﬁaﬁ@m # cut -d: -f1 /etc/passwd
WE@@@W #cut -d: -f1 /etc/group
SURATRAT STTERT JTH ST # id username

8. SUANThAT Wl ki TiTeh 3R AT HEAT

SYANTRdT @TdT ek i é;%rq #sudo usermod -L username

U WTdT 3TeATeh i o felg. | # sudo usermod -U username
9. et forvrafererrt @ e
foret SwRITehel 0 sudo feaRIWIféEpR a4 o fou, SwalTehal ! sudo 8 W SS— # sudo

usermod -aG sudo username

ot wgeTtieen T STt

e} Rereem ST 3T 39T o o forae wise e wershd 1 SeT STeid AT 2
forTae wrset ke Ush qaTTsRia ST H SHafterd BT 7, S e SRR (/) ¥ IE BT 2l Tl
o wreet e, G Is |, T srdedS i fowgd foawor foar mn 8, @y &
[ESERIEEKEERS AEC e RERIRIRI

T wIgieed qargshn

/

I—— bin
I— boot
I— dev
I—— etc
|— home
F—1ib
— lib64
|— media
|— mnt
I—— opt
|— proc
|— root
— run
|— sbin
F— srv
|— Sys
—"tmp

forrae #, e it ot wrsat ik feamsw v st § waftuq gt €, & st v &

RTTAT ST 2| L SATORTET fereedt 3t 2T Sreaedl deh Tgar 3 Iaeh! 9Tl @ o forg, a1
ST FLFhd &

0
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Activities =] Terminal May28 09:03 1

.&~ 1 koha@library: /

swap.img

T HEA, fearsy, SR 3R Uty 36 T SREed & Sfaid fud 2 € =, ' i
SR FTEAT oh H3T 6 Wbl ol BH el 3 foredm & sremdit—

39Z 24.04 H, w5 e w2 SR (/) 9 & B9 Tk TRTIehHA HLeAT H sadfberd gidm 8 Iei
T SRS T | ST far mm g —

1. / (Root Directory)— H1scl [eeH TaTIsHH o Aol H MTATieh T SR Bl 8| T B1ga
HR Sl 34 ¥ SR ¥ ST € | e ®¢ SUANHAT & 36 SEE § Wiy forad
HATIHR T 2| T T €A T ST & {6 /root, FE IHATTHRAT o g (i W SR &,
ST AT T SRE § 37T 8

Activities 1 Files

D | { [zl Computer : (5] =

D) Recent

% Starred bin

boot
(3 Home
.-H q
3 pDocuments home lib lib32 lib64
eaduul BN BN BN
Il Music media mnt opl proc root
5 en E B B D
A

~ B @ w 3

= videos run sbin snap sV sys

1 Trash

+ Okther Locations

2. /bin— 39 SFH T Uehcd-SUANTHA! HIS & [T AT TAITh FHHIS SIS 3T cat, Is,
3R cp SIY WIS T T ATE9TH HATS 1A 8| TE AT I BISal bl GUfed T &,
S TR -STaTTeRdl A H ATawes G fored shAte off wwied 81 vt forey SureRdtant
FIT 39T foRT ST T 3 hHISH  ps, Is, ping, grep, T& cp S Hae THTfA 2l

¢ [l computer / bin : =) = = - o =
T S e 7y =11
%) Recent T 5 > e
~ =3 ¥ ¥ 3
# Starred X111 [ 411teppm aa-enabled aa-exec
G Home l_,gi L @j @i @ @i
[ Documents aa- aconnect acpi_listen add-apt- addpart
Feaktures- repository
4 Downloads abi
I B B =
1 Music M s .;@3 ;@:’ ;533
= Pictures addrzline airscan- alsabat alsaloop alsamixer
discover
= Videos e e P}
= e B @ -
[ Trash
alsaucm

alsatplg amidi amixer animate

+ Other Locations

0
E

animate- animate- anytepnm apg apgbfm
imoe imG.qle

%
6
)
®

aplay aplaymidi apport-bug apport-cli appork-

)
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3. /boot— 38 SR H 9 AL H15A 1 8, IS kernels 3T initrd THTIEA 21 ST /boot
HAT FAA initrd, vmnfoTaE 3R grub SEt ATEIIF T2 F3c T Fhall & | IS * oI,
initrd.img-2.6.32-24-generic and vmlinuz-2.6.32-24-generic FHIRT

¢ [ computer / boot % Q = |~ = = o ®
T Recent - — — . |
¥ Starred grub canfig- config- initra,img initrd.img.
5.15.0-105- 5.15.0-107- old
3t Home generic generic
S H oLon (1% =

[ Documents E E ooio 3" T ‘,
4 Downloads initrd.img- initrd.img- memtest86 memtest86 memtest86

5.15.0-105- 5.15.0-107- +.bin +.elf +
J1 music generic generic multiboo...

oLoo oLon u‘.@ e oLog
& Pictures '-j?@’ < n"@ - f'!;'e e T

= Videos System. System. vmlinuz vmlinuz.old vmlinuz-

map-5.15.0- map-5.15.0- 5.15.0-105-
 Trash 105-generic 107-generic generic
i}

oLoo
ool

vmlinuz-
5.15.0-107-
generic

4. [dev— ¥ 15 ZfHiet, Jugslt feamse 3 foren @ S forelt +ft grdea wfea avt feamsw = fog
SATIIIF Bl I Tl /dev/ttyl 9 Zffaa %EHSH <oty /dev/qg{:lac’fmonO S ?J;Q'Hﬁﬁ Hifefar
fearsa, @ & /dev/null St 3177 Tearza wrger off faemh

¢ ) [z Computer / dew H Q = |~ = x

+ ©Other Locations

0 Recent

a
* Starred block bsg bus char cpu

m ®
@ pocuments disk dma_heap dri fd hugepages
= 0l m
Il Music input mapper mgqueue net pts
ol B BN N B
= videos shm snd ubuntu-vg vfio autofs
m Trash = = = g —
= btrfs- cdrom console core cpu_dma_
-+ Other Locations cantrol lafency
cuse dm-0 ecryptls fbo Full

5. / ete— 3 BT BIee-fafyre foren st snifermie afdw wufed st €, St fieed wt =rets aret
ouft T & foe st 81 sues Afdfes, st fu=r-fir= ot o weifta e & foe
YT T ST ATt LT 3 eSS 3o fspe fieifl| Serewott # /ete/resolv.conf and/etc/
logrotate.conf THTE & |
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4 } = Computer / etc i 9] = | %l = = g ®
. F P F F B
* starred acpi alsa alternative apm apparmor
5
{3t Home
[£) Documents . . . . .
apparmor. apport apt avahi bash_
1 Downloads d completion
d
o F F F F
& Pictures
binfmt.d bluetooth britky byobu ca-
I videos certificates
P P
chatscripts cloud console- cracklib cron.d
+ Other Locations setup
cron.daily cron.hourly cron. cron. cryptsetup-
monthly initramfs

.S
m
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=
=

6. / home— ¥ SENFAIT IUTNTHATS & AT B SRR T 1 Ll &, STET ITeh! AR
HTE, MAHRATE 3 iR TufEd eid 81 Tcdsh STATehd! ! /home & idt A7 B
ST Bt %, ¥ /home/koha and/home/kohal

May 2

;\ { | » | [e] computer / home H Q E|v || = - &
D Recent
> Gt
. J Starred koha
{ij Home
_J 2 Documents
. & Downloads
. J1 Music
@ (=] Pictures
I} Videos
2 i Trash
-+ Other Locations
=
< it Home i a = = 2 & o
o W
* Starred Desktop Documents Dowrloads Music Pictures
{3t Home =
B L )
|2 Documents Public snap Templates Videos apachez_
2.4.52-
L Downloads Tubunktud..

7 Music
(& Pictures
[ Vvideos

iy Trash

+ oOther Locations

7. Nlib— ¥ SRR /bin/ TR /sbin/ H forer TieRIese o 7T wecayul aATgsifist Tt &) aArgsidt
Tge oh ATH T 1d* or lib*.so. * H IEEIA &, ST 1d-2.11.1.50 and libneurses.so.5.7.
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Files

4 1 =l Com
U Recent

* Starred
{ii Home

[ Documents
4 pownloads
I Music

[&f Pictures
E1 videos

Trash

re
o]

+ Other Locations

&) [ Q M L B

puter /

{ > || [g] computer | Uib
* Starred apg apparmor
S W
|2 Documents bluetoot britty
e W
J7 Music console- crda
setup
. O
B videos
debug dpkg
i Trash
—+ Other Locations . .
evolution- file
data-server
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y-1.0

libs4

e

ld-linux-x86-
64.50.2

=
z
=

o

| o
2
-
n
=

git-core

gnome-
session

environmen
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9. /media— ¥ SR FHS-2.3 H Y& %1 13 CD-ROM ST€T g2 A1 HIfSAT o [eTg WISe |Tse o
&Y 1 i ) 81 3 forfer=r Sushtont o forw s dree v & &9 8 i st €, 3eretr & forg,
/media/cdrom for CD-ROMs, /media/floppy for floppy drives, and /media/cdrecorder for

CD writers.
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W Trash
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{ [& computer [ run

) Recent

Y Starred
{3t Home

[2] Documents
4 Downloads
J1 Music
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= videos

M Trash

+ Other Locations
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z
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= | =

blkid cloud-init
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client server
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dispatcher
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setup
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screen
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14. / sbin— 399 G ey sgTis afed 8, fSert 3uwamT yrr: X fien tsfufaedet g

IERISIGIN

¢ ' || [@ computer / sbin
L) Recent =
* Starred aa-remove-
unknown
{4 Home
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I Downloads ome
Il Music >.
[&] Pictures alsa
i Videos =
2
M Trash
apparmor_
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+ Other Locations @
arptables
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g
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3
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F= | e~
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add-shell adduser
l_j. .
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4 E
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arptables-
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{ [€] computer / srw : Q = |~ = = = &
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{it Home

@ Documents
¥ Downloads
J1 Music
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i Videos

[ij Trash
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+ Other Locations

16. /sys— Uoh 311 I3 Bt Fereed, ST foreen 3R greaer feamsd & o S Y& il
H

{ [@ Computer | sys 3 Q ==l = = i %
= mEE.

* Starred block bus class dev devices
-~ EEEED
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1 pownloads .

I Music power

=] Pictures

Hi videos

[ Trash
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17. / tmp— 3TETS WIS o 7T STEERR], ST TR {ie[c T | & St 2

b @ Computer / tm : = v = | ol X
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usr / bin

xi1

Features-
abi

¢

addrzline

THU

aplay

aplaymidi

411toppm

o

acpi_listen

F.
o] e
17
:

amidi

anytopnm

apport-bug

il
{
It
|
a
X

aa-enabled sa-exec
P
add-apt- addpart
repository
8 =&
alsaloop alsamixer
amixer animate
apg apgbfm

@ | ©

apporccli

20. / usr / sbin— 38 Ty wghfeder & foTu smeri wiset Bidl 8| 3R / sbin ¥ IS foeen
IR ﬁl?i‘cﬁ, a1 9 9T Tl et 81 3SR o atd, cron, sshd, useradd T3 userdel AR

gl

4 [€] computer / usr / sbin

) Recent >

# Starred aa-remove-
unknown

{3} Home

& Documents
& pownloads
1 Music

=] Pictures
H videos

™ Trash

+ Other Locations

>

addanupgh
ome

apparmor_
parser

arptables

7

ey e

&

a3a-status

addgroup

alsabat-
kest

2

apparmor_

skatus
a
arptables-
nft

aa-
teardown

add-shell

aacl:l

applygnupg
defaults
arptables-
nft-restore

B= | = = ol »
8 @
accessdb acpid

[ e
adduser agetty
alsa-info anacron

F @

aptd arpd
arptables- arptables-
nft-save restore

8 &

| T B e
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21. / usr /lib: / usr /bin 3T/ usr / sbin o feTT ATEST T@aT 2 |

< [@ computer / usr [ Ub :||Q E (vl = = G e
- Em EEEB

* starred apg apparmor apt aspell binfmt.d
- EEEED

[ Documents bluetooth britty byobu cloud-init compat-ld
s W E N

J1 Music console- crda cryptsetup cups dbus-1.0

setup
[&] Pictures
H Videos . . .

dracut emacsen- environmen

i Trash common t.d

(=%
1]
o
=
[}

+ Other Locations

=) =
" &

evolution- Finalrd Firewalld firmware
dataserver
gee girepositor git-core gnome- gnome-

y-1.0 session settings-

Aaamann

22. /usr /local— BId ¥ T fohU 7T IUITTehdt TUTH EURT HdT 21 3220 & U Sa 319
Apache Tl €T ¥ 32T L &, a1 38 / usr /local/apache2 & Jiaiid T@T ST 2

& computer / usr / local H a = =

Y BE= | W = - (=] *
o et . . . . .

0]
“ Starred bin etc games include lib
i

Home

[ Documents man shin share srC

PN

Downloads

¥
JI Music

[&] Pictures
H videos

Trash

=

+ Other Locations

23. / usr / sre— fAT9 Tt Hid, 2 HIge 3T TSt T 2l

{ y [&] computer / usr /[ src : Q =R — —| o
@ e . . . .
% Starred linux- linux- linux- linux-
headers- headers- headers- headers-
{31 Home 5.15.0-105 5.15.0-10... 5.15.0-107 5.15.0-10...
2 Documents

24. [var— TEH GRT, T FrEel SR Foeeq ST START il ST aTel! 3TETE BIsel St qied=eiie
27 gHTRd B &
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{ @| Computer / var : a = v = = o x
Y et F F P F
* Starred backups cache crash lib local

{3t Home

L3 F F
[2) Documents lock log mail metrics opt

1 Music run snap spool tmp

& Downloads

[=] Pictures
Hi videos

i Trash

Tormrerm o fevm weiem—
fore 0 fetr gaua 7 fetn favrem, wed fawen 31t 3= Re-Helt SRl ol §9Ted o o
forTs=T S o 2ot ST TS |aTed Bid &) i foeae o foeh Jeftr o oy e staamonsil 3t
ST SURATT TR ST ATet 2 ohT ST foaT 71T 2
TR STTEROME

1. TrvmA— ferr = f= -fi @i | oo st o T &9 @ et fomam s aen)

2. WRTEE reew— YT ST ORI hd & foh ot forTse ot Set ohdt wiarfed ST s fera
ST 2

3. wfeT— el 9ar H forelt ffrd fofg ot wrset forees it ug=r 9 s
4, AR SATedH HsTHe— TR favrsiH st gt # feeh T o s1fes oefic Sn &
Teifere s shl Wah fafen
ot ISR 2@ o AT SUHIUT AR hHTS
1. Isblk— T+t seiten feamgdt st Feiterg a2
Synatx— Isblk

1 koha@library: ~

: S 1sblk
NAME MAJ:MIN RM L MOUNTPOINTS
Loop® 7:0 K
loopl il
loop2
loop3
loop4
Loop5
loops
loop7
loop8
loop?2
Loop1B
loopill
loop12
loop13

-

-

S R I REN RN |
DWW~ W

B Y N RN |
o000 :@

-J

{snap/snapd /21759

@
(5]

o 0000~
(ol <]

/boot

[« <

8:
ubuntu--vg-ubuntu
253:0

o< 0O

8 Lvm /var/snap/firefox/common/host-hunspell
/
11:0
H

=

1024M @ rom

AT EHEAT, I, HIaTeT
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2. fdisk— f&h faTsH o T woh SATe-me ST forroit sht geft s o o -1 =1 3w
£
# sudo fdisk -1

[+ koha@library: ~

: S sudo fdisk -1
[sudo] password for koha:

Disk /dev/loop®: 4 KiB, 4096 bytes, 8 sectors

Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes
1/0 size (minimum/optimal): 512 bytes / 512 bytes

Disk Jdev/loopl: 63.91 MiB, 67014656 bytes, 130888 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes 512 bytes

i
I1/0 size (minimum/optimal): 512 bytes / 512 bytes

Disk fdev/loop2: 63.95 MiB, 67051520 bytes, 130960 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (mlnimum/optimal): 512 bytes / 12 bytes

Disk Jdev/loop3: 74.21 MiB, 77819904 bytes, 151992 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I1/0 size (minimum/foptimal): 512 bytes f 512 bytes

Disk /dev/loop4: 270.74 MiB, 283893760 bytes, 554480 sectors
Units: sectors of 1 * 512 = J12 bytes
Sector size (logical/physi

3. Qrée— Uah 3fereh 31 fe&ah favmee WUT
# sudo parted /dev/ sda

: 5 sudo parted fdev/sda
NU Parted 3.4
sing /dev/sda
lelcome to GNU Parted! Type 'help' to view a list of commands.
(parted) [l

4. df— HTI e & feteh T 3T i eiRid T 2|
#EIUH-To

koha@library: ~

=5 df -h
Filesystem Size sed Avail Us Mounted on
tmpfs 48 . 483M /run
Jdev/mapper fubuntu--vg-ubuntu--1v ; 12 ; 17% /
fdev/shm

5. du— HTEAl 3T SRS o1 feth Sy fe@mar 2|

# du - sh /path/to/directory

Jeig § Wzt e Wi ATe 3R SATEe AT

AT WSS FHHTS T SUANT Hieh B3 EH ol Ueh T o foIT WSS T Tehdl 8, AT /ete/fstab BIEA
I GUTfad sFleh TATE ®T U HISE L Tohd 2| HISE hid oh 11T J9mai-en foreiomieenml shi sTrasehan
Bt 2, ST Fe STANTHAT o & H AT 37 hLeh AT sudo FHHIS T STANT sk ITH T ST Hehd 8| B
T 5, S o Juest T g e wv, e wEferd €9 @ AefET H w@re o 21 A=

UTEa HETeTTeT YT eI SATadTIaeh (TRl HET, TSI, WiaTet
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TS FHHTS o SYANT hl S0 aTel ISTELT fCT MW &, |1 & ATk WSS Uge s o fIt mkdir
SHHTS ST ot ST forar T 2
1. foe=r wTdY foeh A W
e T, Afd AISE UTse SRR et ¥ foremm =i € df 3§ sHmd—

# mkdir /mnt/floppy

ETE e % ®9 H msdos IS & foTT -t w0 ("type" 1 Gierw &) o A1 A1 HATS AT
YT l—

# mount -t msdos /dev/fdO /mnt/floppy

34, /dev/fd0 T weTdt fewan i aTft / mnt /floppy & G T =TfeT]

2. CD-ROM HISE &L

T IE, A AISE Uge SENEe! Uee & HISE el & di 39 S —

# mkdir / mnt / cdrom

% 918, CD-ROM HISE Fi| -t 1509660 fashed ffdy #T wmm=a: smEvas a1 & H=ifs
T Toenford 9 9 w13et faeed YehR SRl 9dT o7 T Gehdl @

# mount /dev/cdrom /mnt/cdrom

cdrom & CD-ROM it @z} 3187 / mnt / cdrom I}Wﬁaﬁq |

wIg foeey suTse Y

umount FHHIE T ITFNT Lk TohET BTt e i SFATHTSE T Hehd & | 3T I SFTHISS FHAT FT8d
2 39 31 o o f7T 319 feamed o1 A 3t 91de uige Ay s gehd & —

umount /media/nfs

umount /media/iso
umount /media/usb
umount /dev/cdrom
umount /dev/{d0

afe et foked ST H 2, T SATUhT U FfE TaxT W SR ST SRIaT @ foF de e 21 98 wee
& foTu {6 i it IRt Aeee wisel fomed o1 ST o W €, fuser -m HHIS T ITFNT i,
IETETT o feT—

# fuser -m /media/usb

umount 3 |1 -1 (IsfT) R T 3TN X Tehdl & | Shiedsh &9 &, -f (BIE) Ra= fowen =it feargq
1 qUd STATSE T o ToTT HSfaL el €, Bellioh S8 bIsel ToEeH oh it € o1 el &l Hehell |
-f R 7% &9 © U5 ¥ 916X NFS Y i SHISE A o fo7g 2

i ferare i fiet wonfir ) b1 St
https://engineering.purdue.edu/ECN/Support/KB/Docs/VPSPrinterUbuntu

SATSAFTINGR T tarer 3.1— 3ol fored 24.04 LTS H fifex 4 worfud =l
IS 24.04 1 X ST WTtheret IS SeThE AT FHHIS ATST o ST FoRam ST Hehal 81 T-T aHl
TEfoRit o foTg =reor-ax-=ror Arefiien €1 T 8 —

)
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TOT 1— ATy e
foreen A (F-atfe i) Tt foreten s S A" T =R i)

Settings

online Accounts

Mo printers
Mouse & Touchpad

Add a Printer...

8

Keyboard
Printers
nLer Additional Printer Settings. ..
RrRemovable Media

colar

f @ C gl

BT 2— Tier e
T foer #, "fiiex" € 3 30 o forereh il

Printers Add Printer... | | —

i
x

MNo printers

Add a Printer__.

[ Additional Printer Settings...
=T 3— fier S
"SI s T foeten R (WA 39 "+ forg g g Sirar @) |

Add Printer
searching far Printers

| C Erter anetwork address orsearchForap...

ufea Haveret ymt Sl saTerTes e Team, W, e l 185 ,
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TUT 4— 37T {32 T == T =8T
3eig IucTedt fSiet WISl Tl & ST fifet 1 =9 i 3R AT feX Juest o gRT Fae 8, al

IE Y Y feaTs <) STk et o feu, SRt "eash et W foctesh Tieh ATaweh SIHeRRT &St
AT I Fehd! B

Add a New Printer x
vk
E‘j Server requires authentication

Eﬂ Server requires authentication

i JetDirect-Printer

Address; 192.168.2.100
E== DeskJet-3630

(T

Q, 192.168.2.100 a

Cancel Add

TOT 5— YT grger $eeiet il
afe Fehd T, dT 3T fSieX o feTT S92k STEaR.ohl = il 3s HTHTIA: Hel SI5a SeaTad &9 4
ST L AT R, TR STTTRT SHERT F3T TG § T FEAT I ol 2

= < Printers & Lock - x
I — =
el Ready

Location =
Modal  HP Deskjet 3630 Series

IPAddress  192.168.2.100
Supply Level
Jobs  Dactive Show Jobs
[ Default printer .

T 6— HZITT THTH i
Y 01 A o fIC B T fou g fcwn 1 are @il 31T A fifeX it AW T weRd 8, 39

fewiee fiiet & 9 1 82 o Tehd 8, TR I8 HIYT e o fo1g weh wieror 98 fife & ahd & 76 a8
3ok O 1l R TR

)
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DeskJet-3630 X
Page Setup
Image Quality Pages per side 1 =
Color
Orientation Portrait -
Media Size A4 210x297mm -
Paper Type Plain Paper =

Close

ESIRb
o o fiiet, The, o o1 Ui feamsd 5Tt 3T 9e3TY id FHY SRR SeAdis a1 fawen
Qi SEaT U Hehdl 8| I8 TishaT G Fidl o foh it fearse wet &1 & %l il
AT TaTfer <hY ST shifste
i. Sgfashedta 9o
1. 392 feamse o1 3aTewel i |1 22 () et (@) feet () Hiale (o) Tl
2. I 9T 3K SYATThdT ohl THEH o T 33 hi o oAU UTftheheT 30T ST Fhidl 27
() T (@) H1S4 () ThFE (¥1) et
3. HIESRIBIH ol 30 TR aTiiehd foRT ST @ (%) 3T13¢YL fSasd (W) ©i feamse () $qe
feargw (=) Aeafdr feaza
4. T AL TSATSH AR 82 () T () Tt (M) foieT (o) feomet
5. iR SUeROT HEATARI YT ek e shi ShI&TwdT &l SETd 8: (%) $IE (@) IAREIE

() 3T ST H13YE I (5) et LR

i, ok Tam sl
1. STINTHATHT ! HRLT TR I FATE FTYIE LA 3h! HTAT T o
2. +fifcreh g&arastt =l fefreat urew o uftafda s 2|
3. fefreet gt st g€ it 9 T 2|
4. st afi dfifean o forg siifea smeeye e 2|
5. Th T 3 T3 Tqd Ll 8

iii. 9T IqT 34T

1. STET I EETe o foTg qiveier SUeRT HTawash 3

)
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fSiet ot 3T13eqe fearsw o w9 # Ffiepd fohaT STTaT 2|
HISH haret HTTSAT HISYE T HLdT 2l
Tt fefSteat eearasit sl amae sifaes gfaet § gfefda e B
IS H ITANTRAT Fefer H ITANTHAT ATAET ST AR 1 Jefe FHIfRd 8

wok wD

. T AR 3A3eYe fearsy o -3l 3Tt iy
. TR SUEROT ST ! ST i ol T SIgTd 82

2
3
4. IS H FAT ITANTHAT SIS o fIq HHiS AT 22
5. 3uig H Towah T WA sht Sfie 3 o foT Ueh TS o 19 SISy

0

GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e I




TS TR — HTITET TR ANIEH - HETT 9
ISR

® T TUMT LA aTedl E=ferd gefi

Tl T AT ST

SIIEE: FEHT T e

o 3[3TYe: FHL g faam 1 o
o HIEIS: Gl TIeah! ol SiTe a1l die
o iRy sheser wfsha geTs

o . ew wad TH

o TS fet: T ST RIS

® S fSaTed: T < aTed SUshoT

o o
L4 HlscHc Tedled: stl-enNl éﬁdl(’i SEE AU

o iHIS: T1ET LA T ST

o Tifet: B W fa@m arer I

o TS fearsd: ST HUR ST

o U feaTsd: HErIsh U

o U7 T Uldeel LN feangd

o fiet: BuRE I

o ITqIfE forey: Hemetd i ITaT By
® THIHERIT: THIH STl et FamdT &
o ZTHE: HYh T AIH]

o WHISH HISHS: BISAl hl HHTEHT

o ZEITAYM: HIFEIIT TATUT HTAT

o | Feuet fearsa: WM it STl ST
° @WW@E‘T@@W
o Tfdw: fa=ma & forerey

® HI-HINIM: VT AT HIASH

® T YT 3T IT Hedeh ST
o ferwet afdT: fim wwiftr foerea
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o UfteToh: Rl LA AT T
o forTer: T 3 Ao Y freew
o I KN feTad I

o IR TATOAT Y FRAT

o UIE-ZEICINM: TATYHT o &1G o i
o TS FAAT HEHTIT YTH AT
o foenfidt: geam

®  TCToh: |TFEaRT SImH

o TR TSR TN ATeAT TUTH
o HITY: ITRH AR

o NI HETIH TR

® THAT: hITST ol fefSreet B § sIaat Tt I3

0
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AT 1— SHeIeX (HTT0Teh) SR URTEH o Herdd det

= 1: FHeae e it gerd st

AT Wt <hY S R

i. SgfareRedtT T

1. () 2. (@) 3. () 4. (@) 5. (F)

ii. Tk T o

1. g 2. WTeh | 3. Hged TATHT (e (Hy) 4. srsew, it THafl, Sielt, el 5, R seex
iii. T AT ST

|. O 2. T 3. N 4. AT 5. e

T 2- HA & AT Teeh

ST Tt <hY STrer e

i. SgfareRedt T

1. (@) 2. (F) 3. (@) 4. (N 5. ()

ii. foes T W

1. HEGETE 2. ALU 3. ROM 4. T 5. {188
fii. T AT AT

3AL - 1. 97 2. I 3. 9T 4. G5, 9

T 3— 3UE AR FRCYL feamzed

STUT WAt <ht ST

i. SgfaeRed a3

1. (@) 2. (M) 3. (4. (@) 5. (@) 6. () 7. ()

ii. fh Tomr o

1. hIaS 2. ST feamed 3. T 4. $992 1 TeT 5. THT 6. STSYL [SATsH 7. Wit 8. Tl
iili, T AT A

1. 3T 2. TcT 3. T 4. AT 5. T 6. AT 7. T 8. A

T 4— RS AR e fearea

AT TATfer kY ST Y

i. SgfareRedt T

1. (&) 2. (F) 3. (@) 4. (M) 5. (M) 6. (@) 7. () 8. (M) 9. (F) 10. (M)

0
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ii. T AT AT

1.3 2. 9 3. AT 4. I 5. 9T 6. 9T 7. A 8. A 9. G 10. dA

iii. Tk o o

1. srerfies A9 (RAM) 2. fodfiaes aa 3. vt foen 4. sAiftesa fews 5. 7re foon gEa 6.
i/t 7. 7S foer giga 8. fewh 3139 7eviT 9. SATA 3T SCSI $20ha

e e o s SR s

T 1— FATfeT foreew o gerqa ae

STUT Tt <R ST

i. Sgfashedta 9o

1. () 2. (M) 3. (@) 4. (M) 5. (@) 6. (F) 7. (T@) 8. (T

ii. TR T oY

1. AT foreen 2. Freaer 3. ST fieed 4. 9 5. Tisham (N8H).6. ATThshe JSi)
iiii. Te I TET

1. 31T 2. T 3. 3THH 4. 4T 5. G 6. T

o= 2— e siTwfe few geeietshEt

SO TTfer hY e R

i. Sgfaemedta aer

1. (@) 2. (M) 3. (@) 4. (@) 5. (F) 6. (M).7.(F) 8. () 9. (@)

iii. ok TamT o

1. 1985 2. 2 3. #ifean fsrug 4,821 5. BIOS/UEFI 6. &S 7. HidHT
fii. A AT AT

1. 9cT 2. 31T 3. ST 4. T 5. T 6. Ucq 7. TF 8. 3T

o 3— farere siwfe fren sRifer R T

AU ST <hY STrer o

i SgfareRedta T

1. (&) 2. () 3. (F) 3. (M) 4. (F) 5. (@) 6. (@) 7. (@) 8. (1) 9. (@)

ii. Tk T o

1. feor afdw 2. aféwm 3. eTahar 4. GTweaR 5. f6ei 6. foas (cafea) 7. afdw 8. Jeash 9.
SHAT

iili. T AT A

LT 2. AT 3. 9T 4. AHFT 5. AT 6. 9T 7. AAF 8. €T 9. ¥ 10. AHA

)

GTSd GIATA ITHT HE T sATTaTIh e €euT, WILAL., e I-

P



ITHEEE ARATTITAT — BT R URHLEH - HET 9
AT 3— fotrar ATaRfeTT fereew &t TUTuAT AR shif-wmer

T 1— 3¢ forrem 1 geeier

Tt s ok e shifTg

i. SgfareRedt T

1. (@) 2. () 3. (M) 4. (F) 5. ()

ii. s o ¥

1. S8 2. 9T 3. SIS 4. 3¢ 5.1
iii. T AT T

[.9F 2. AT 3. 9T 4. AT 5. 9

o 2— o aitfeT firen o Ui SeeiaivT sl shdAT

YT TTT <hl STl Bl

i. SgfareRedt T

1. () 2. (M) 3. (@) 4. (1) 5. ()

iii. T o WX

1. Welcome 2. apt install 3. useradd 4. systemd -resolve --status 5. sudo apt update
iii. I AT 3@

1. JET 2. 9T 3. AT 4. HT 5. 6

T 3— UNUIET [SaTSH-h 38T 3T i -ETRI
STt waTfer <Y ST e

i. SgfareRedta o

1. () 2. (@) 3. (T)y4:(F). 5. ()

ii. ok T oY

1. raE 2. T 3. Tt 4. vl 5. feot

iii. Te T 2T

L3I 2. 9T 3. AT 4. AT 5. 9
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