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Computer Hardware and Software

Specific Objectives

/| Teaching and Learning
.| Approach

The student will be able to:
* Describe the categories of
Computer Hardware.

* Describe the commonly used
Input and Output devices

* Identify the main processing
devices, storage devices and
media. Identify the main
communication devices.

* Ildentify types of Software
packages.

* Distinguish between an
Operaling System and
Application software.

* Identify different types,
examples and uses of Operating
Systems and
Application software

* Distinguish between Open
Source and Proprietary
Software.

Categories of Computer Hardware:
Input devices,

Processing devices, Output devices,
Storage devices

Communication devices,

Main Processing Devices: The
Processor, Control Unit and
Arithmetic and

Logic Unit

Software Packages,
Operating Systems, Types and uses
of Operating Systems,

Types and uses

Application Software;
Educational software, Games
software, Graphics software

Browsers: Internet explorer,
Google chrome, Mozilla Firefox,
Opera, Internet explorer, Mozilla
Firefox; Proprietary and

Open Source Software

Classroom lectures and
Lab
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o YT @ AT &gfE » w=et

TMG-2 (FFATHT TOETR @ FHLSI)

2,). FITOT eITET = (Categories of Computer Hardware)

SEATHE IO T SHEETET A (SIS T I FRE ordl e o w TW | Q8TAr
YO B YW e Ao SmEmf I )

5. Input Devices (3740 f&=I137)
FBEIE o= I AT 2t TR &0 T foeie |
THiRE:

-G (Keyboard)

TEH (Mouse)

I (Scanner)

TELEFTFA (Microphone)

TG O LT FLATA], FAC Wi, B 7 wfbe whr 355 F41 |

2. Output Devices (W85 fEeigm)
FACHIET dferiets ey ILRSIENE AWt Ty 99T fEwiE |

TR

e W07 (Monitor)

o f&%7F (Printer)

o 7S (Speaker)

[ w1y v, feAie 2wl wies It fefee wehab |

9. Storage Devices ((BitaeT feig)
YT FLTT @ STHTCH AT A AZET G AT [T |
Tatgad:
» Z[ETF GI3 (HDD)
« FfTE G0 BT (SSD)
o TEYHT FIP* GIES (USB Flash Drive)
» PfEffefe (cD/DVD)

Y[ O Hequrd | i, (ub] G |

8. Processing Devices (&G fbeig)
SGEIaE w27 efftsnet © Hew aRe o T95s ek |
BRI
o CTGE et 280 (CPU)
o ot ol B8R (GPU)
* JFEEE (Motherboard)
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SRERE T SIS AFCSH CH
IR 2P CobT aiferTiae, Ses=6 tofd, ety -fma 1
Input Devices BT @ FAMG LT Keyboard, Mouse, Scanner
Qutput Devices ooy W _ Monitor, Printer, Speaker
Storage Devices Uy FEEEe HDD, 55D, USB Drive
Processing Devices ey AfeFraae CPU, GPU, Motherboard

2.3.5 70 fewig

THBHIT (@@ CPU T CIGANTae Bofe e a0 <ier 77vig] Fate #ita =11 | @fb 313t «(fwa
(U0 O QT I G, AT T JIYISAT TE FAGA TAGIAT I | & L AWIo-
SWIE ) FFPEOIAT SUe T Input 93 Output FToRE™ | @ w@rw e fEeiEms
A SSIT Peripherals T &F |

9B fUe1E (Input Devices)
sitaty | wdffe, @arer SESHIE OUr S SR T |

75 feeidmm o
o FRZRFAR FATAT a2
o (CO FMeEZ ¢ dfeaead T4t
o IFHTHRATE STATGHIT B HIIAL 47

IFIR® FETD 2ol fosEa

3. Key-board (F1-G1E)
aft ey epfre $9F Teide, It g IezReE =Rtng wwe, MUr ¢ T B
B1ofB 7 | F-EICE FgETe QWERTY 7 9eme =7 |

SARALARRED

B & &

foa: TS

. Mouse (F1&)
wiew a3l «afr Teids, 4 e svfa wfiva Rty s (orm: G, @, fras) same
ey 36 | aft weifbare 37 T CHET MY F1w 30 |
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9, Scanner (FIAH)
FIAR FITER TG A1 T EHIT UG FoA@T T FACE Ao | a9 e Imm

APTOR ¢ TFRT AFRLE- 9 T7e |

foar : =g oy = gt four: ez

8, Microphone (F&CITEI)
WL CFA = MeT IR AR FIfors RRmE P Fien Fw aEcn Ao ot

T P, Wte @ty ke fEfte Fwwiabin-a 13w 73

&, Webcam (' SHEFIIT)
e e ¢ o e w6 TEmE ofEEh v | ot fftsi o=, mige B @
el wFohmR-9 T35 27 |

©, Joystick/Gamepad (FAFBE/CIT={17S)
QETEl A (51T (AF & G95S TF | THPOS Wed Ters fems 1 T, W IS
Q@S 8 Fgie 56w e 4 cicam RSy s P 0= |

5w : wEREE et =trse FeE ot = BIRfErT

9. Barcode Reader (3ffCRIG fiw)
TAFIC FEE 2T IAFT FT FE@ O ©dy SEEEHE AT | «GfF ol Mo ¢ B
MG G-4 ILAZS |

t. Touchscreen (Gi6/E)
BIBfET et e @ BT, T wige 2 SBiREiET v e e | aft 3aefF fTeids wak
w5#{F fewias n2 wraig S o |
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mﬁﬂﬁmm'@ﬁﬂﬁ*ﬂw oo

fo R safewores
». Digital Camera (ﬁtﬁﬁaramraar}

fefeom wivmr off ¢ ot meﬁﬁaﬁmﬁﬁwwwmﬁ@
ﬂﬁ%ﬁﬁmcﬁwm@wﬁrmmwﬂ| .

so.Graphics Tablet (ﬁlﬁ'ﬂ OEEe). .
ﬂﬁl‘@ﬁﬁtﬂfﬂ*ﬁ‘ﬂﬁ%ﬂﬂﬁﬁﬁ?ﬁcﬁﬁmﬂﬁ* mﬁmmmﬁwﬁw
mﬂmﬁwﬂmﬁﬁiﬂﬁeﬁﬁéﬁmmwmﬁm

55, Fingerprint Scanner Wm .
a%mwwwﬁmmmmmumﬁwme

for : Remocaers 0 fmea@em, iy « mnaf =t

32. VR Controller (@‘iﬂﬁ JUEIET) :
fEslia (Eeiod AN TS =4, mmﬁﬁﬁwmwﬁmﬁm@w (W |
s ¢oifiie, affrpe @ e Aarage 73

5@, Light Pen (¥1125 o) -
ﬂﬁm@ﬁwﬁwﬁwwhﬁﬁww| A AifE e, f@ﬁﬁ?{ﬁisﬁl“
Wﬂw«mmm ma@mﬂmﬂﬂ%mﬁﬂrmw' o

58.1ris scanner (Wiﬁﬂ FIR)
w1z wmma wet «3fe gl 2 fTetee, 1 S oIt WERTR (IR W)
TS T I S| AI51% 0 |
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o8, 7 '8 QAT 43 » St
Wﬁ‘ﬁﬁﬁ :
foete | ayf&ie 9t QS O |
Keyhoard ASCII (FTEfElET 2 fGola; SeeimeaEs | (ool i, et
3
Mouse Optical T Laser (eq®; GUI T9TF AZ& Fd | | HI2&A (ATOCs#[+,
difes feeigs
Scanner CCD (it Ty o 3t (GG Hi 0 | TG
fef&saremm
Microphone WA Aewrs fGese Femer Gere sereT SR PG, T
W |
Webcam CMOS G I3 T8 T4 ¢ fofbe 3795 | | fefes %1, Temmifs .
J uysﬁchGamepad SIS @ B &75(5; (il SBRTwET I | csifar )
Barcode Reader | SEFITAG a1 (IGNA FIIE AACHTE (00T AT | POS BT
Touchscreen | Capacitance @l Resistive GTRE; 3770, '8 (TR, ATM
wiEEF T )

2.5.% WE64F f&SidA (Output Devices)
wIEhG ooy o IR TS @ete IFEAEOIET AfFIeTs St TEs @RE st
W (= 7, *, T Senifer) e o e o | iR, SRREEE (ArE T 1 o
I Il T |
WT59 fesizmm s

o FHEEIET elferaiare &y ArEa AT SN SFIE S o0 |

o STE AT A X7 WP oG A |
o LA K FCHITERT T T8 F6 |-

T JIZ© IR S1eo7p fTeign

. Monitor (VDU — Visual Display Unit)
aft qeff oy B, T IToE W ofFmgs oy v ST e I | e
TfefBa AYRE® LCD, LED I OLED 2% < <04 |

foar - férom
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2. Printer (BGH)
T SFEtET (Chite F5me o @ | (N ErwE oo, TEEe rom, weomihe

ferota Swrifir |

. Speaker (P=%19)
Porista fefBGRT 7BE PrmI=Te Wy T foiied o | 96 e oo, fefee (g 9 wfee
(AT TI95® =7 |

8, Projector (&T&37)
STEHd FEABEIE 9 W T (ATF eingwT fofbe FremrEs 93 B 9 e el =+
T € (TS I8 TI9© |

four: eEdw

&. Plotter (251%) |
Gt 7T weEs Ha, TwiE It Tbe 5 33 | @ e 4TS, arFeE ¢ Ak
o 9GS &F |

&, Headphones (OLFIN)
el Pieitan Srels =% Teoig I, o @t BT 213 | T | ieoerg fes

CHiwl< Gl IIH® 27 |

four wmafs fEmeer e
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3. LED Display Board (9713f% fbwrar @)
& WA oo, Reaters, way 21 cqradr eppfraa ey aEe o

b. 3D Printer (RiE &)
fefete fwmta Wil a8 @ 0o 7w off 416w, 4y a1 sEpy Sevm a99%E I
% wres &5 Twe )

HEET ®SIZA (Qutput Devices)
QETET TG (SBT AIZITFAIA AT A I A TSt I SoAFr=Ia e |
wresel foeies
Monitor (VDU) | LED, LCD, OLED e3f&; et faoy fager tefa | @G5, fefes, Ul
Printer Inkjet, Laser 97 Dot Matrix @f&; ey (o1 &r6 | | Reails, 2R, wf
Speaker fefeiBrer wfte BrirTe wmEs J16rs w9 | firsfers, wbe
Projector High Lumens ¥ TS84 W € (5707 bl (907 (AATH | cRreeo=1, P
TG | _ |
Plotter High-precision mechanical arm ﬁ'Cﬁ' 9 femes fél"ﬁl wifFToebEE e
ETo-utee46 TS (1/0 Devices)
w8 [Teida af 3740 © WTH+{F Tox i Fars It |
Touchscreen ST CRTY 35, fevtate =1ee+b |
Mﬂdcm C‘E?f (el @ et (Digital to Analog and vice versa) | -
Pen Drive/TJSB Drive TR GO & FIed | '
External Hard Drive ' T ¢ Rt o ar@Em
Network Card (NIC) | SHRTB ¢ LAN-F I (95T SiAH-27 |
1/0 Device-97 (37

FELE TS : USB, Bluetooth, HDMI, Wi-Fi TS7ifes Im5e |

=i &g e TRt @i ALTE (@R : WG 9EH) |
BRI « e w1, emEE qiew |
TW|YAST : Z7{5-TH 70 Terie Fier Ayd=adr W foe 2y T |

Visit Our Website: all.talukdaracademy.com.bd


https://all.talukdaracademy.com.bd
https://all.talukdaracademy.com.bd
https://all.talukdaracademy.com.bd

Visit Our Website: all.talukdaracademy.com.bd

ST TESHTR WIS A0 SAT w9

b il

. i¥s Texft ety et
S, FRG a6 Te5 foeide

B R 4. I 57
s, ey g, Fed
R, FEEE E7F oeiirm Fiw 97
%, BT e o, w7 A
ot, ooy Afferieadt q, T AT 6 HATTA
o, i@ @ Yo fTeiem
7. 0 o WIG6#5
o, Goiae b, HPE
8. ree cotefe wiEe={5 fowign?
T, AT o, WER
%, Ao W, S
¢. fren ot T et
7. Pl 4, TS
of, ST q, (RelT
a5, o 2 e, 9 8, 9 ¢,
g, *F gl (Fill in the Blanks) :
ﬁﬁﬁ%ﬂg;ﬁw (ST THAWIA AT TR A @ = TG 9 S e, T = |
TEm: e
2, TR FIE (AT B T o P SR AR eI ..., TS
e T feEw
o, FTHET efiFarare ST TEd @RI ST W e At e war fewds e
. 1 e wes+ fesiEn
8. Wﬁwﬁwwm%www N\
Tem G fTeigT
¢. T90 @ WICHT Ty FIE FA0S THA TSN ..o T |
Tem: ToB-es b G (/O Device)
sf. Matching (R
weE-A (s -8 (Uil)
5. o5 foeian %, dlj HEAH @ ACHIGH A YA WA WA 996 27 |
2. WCEep fTeiEs | <. I ZAoF @ WSHAE FIe TS TN (ToiL |
o, BIEE oBiE o, ARIAIIAT B (LT S [ A HEZ FCH FTO0IT 12T |
8, et fesiEgs ¥, T9b (TOT &gl S0 Sre6e[s cofd ¢ ety e vux |
@. EA5-HICs=5 6. FATBITET eifeFaiaTs ) MY @RI SoTai W e o |
ToerEs

TEHAE ;) — T, 23— 6,9 —+F, 8 +¥ ¢ —

q, wlfewefre 2y

5. FEACHE gew |7

3. 3ft el TeiEem Swigad wie |

o, SEfE F5EET e
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b o] @ QAT &gfe » St

8. oft F7={G/=ME0+F fTerErm AT o4 |

¢, 3G fEwizs Fir

b, wEneG fTsigw Fi7

A, CoTEE feersT 7

. #Hwibr feegs S

». GEfEa Sy

®, TP o

S, TE ST Ay Tl e fFowe T Fwdr

2., T fomiEe Fir SwizgeHE AL T |

v, TErF fEergs Fy SHIZIITE N FET |

8. (OIAG fGeias B UTe @7 [T et |

¢. AT fGerEs $ e «d gy Grigdd whs |

b, TS g Tt |

q. T (F 40T [TOEH IR 7 Biey H7

. 6T @i gerrs Ko Twgs?

o, P15 (@7 «atee =i 972 «q Traga Bt

so. TiefEE ¥t aae «fs Freg Fe FE?

sy, Freraf3s s Taam 9

5. peE-Eew ey

S, G AR A% F (@A 1% T FICB IAHE Z77 F X, W6LE #ela i (7l 1,
Qtsfrer T oy e 16 23 wae, Mt odieg faeeifs wrefors sarss <a 20 |
& Teitaw ~ifafEfore Tage feei@netsis b, Wbo<b, Coiw ¢ e ForfHe s
B LT FCAT |

3, IFE s T 99 T TAEe F9 e | B TiEwmweee ¢ emeeny W G
T, ereEe e iR A Torgrer s, Wi BfbefS amrie 3T ¢ Ftre wEwd
W|%@WWWW@UWW|
efs aiﬂﬁﬁﬁrﬁtﬂﬁﬂi‘ﬂmﬁﬂﬁmﬁﬁ(ﬁﬁ wIOHAG, EOIEE, ewhR) Awdr efely
B! I FET |

o, mwmwﬁwmmwﬁwmﬁmmmwm
for ey BR-{B/=1e={B Tt o | elfelioT @ @bt T e oTe T uw o S
o faeeilE tofe = 230 | AMSIET CPU '8 WWIRTATS (BT &ta '8 T o1 |
e EW*@%@W%‘WWWW&H&WW SEG4{G, @B,

&R, 9r=itet et < |

& e o

. BT FroeRitas SEls AU Rt fRpmeica = st |

. %90 feelirm ey © RSy G Sure w5

. SIEE ESETE e ¢ Tg YIS SAlAe AT T |

. (Eiteer feelBrd 4a- @ withd q<aia it sl |

. 2 feeiBre S a3 Snreme v s |

. FIRE, T '@ FET APEHT T © Fifiaet o=t st |

q, WG+ TerarE wey FeE, dree ¢ 2baq T9Ea 4T S |

b, BAG-uEheT Tuw foeiEs I aar ag tafEy Qi o |

b. TATAhE 225 et @ fFratEs e oiifEe wies 9w ¢ ey T S |
o, "rfi s (At b A4, (ATPRET v sgfet wiEsar sl |

e D6 v
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FMTEE ICSWIT WS AFE ST

O

2.5.© CPU (Central Processing Unit) (8T e @3)

@AW AT W (Central Processing Unit or CPU)

@ AT wer (FiFET) STt wanw wgped st ot STt TRwTRe |

fras, Hffes ¢ I et a7 @l sEr=r < T
eiferaTpar! e | (FEY SR W &Y POt T

>. GeNITCar FAT=NaTet SISBIa aiRelTamy Sremy Feftes < |

- 3, Rfeg wrarm Tty et @e oiwe Woy (@G-ag e w

e GS0E A B (FaE

o, Hififes ¢ gEmriiFe Toire FRoIET 9T IIT (e W9 S sifgeee F4r |

8. I (AT oI Forreee] W25 MG AT |

CPY

—)[ ét;ntrol Unit
| T

' Arithmetic

I= cAnput: St | And Logical Unit

4

Memory Unit <

fom : sPoBEa Fvis-Riey W fifEs @ o Zone

) ]

Output

3, famet B8RS (Control Unit) ; Frae wiod =F=Stimam afel Foie & w3 93 ot
T T T ATACAT ALTS (O 0 | EIATETS T4 ©AT TSR I, I Q@ouifE
(T3 w2y GAifEee fre 21 e A e sior wi Ry B =@ onaifie 3995 aef 39k
e O ST N O WEEAIET I (A9 I (G Iere [EEd Wt I AT |
el o S SRS S e R e TEre @ W BT | el
T 9o SRGEET Y IF ST ICSWR (AfEREet SEEy 9y a9 FaEd

ae |

3. 7w ¢ IRF Wt (Arithmetic & Logic Unit) : 7fifew ¢ 4f& st sf=Soims waew
e \e* | @ HHTF Arithmetic Logic Unit T 7w 99#ZE (ALU) 3o =0 | fafeqy =m
we ARG A @ sl e | @ Sl (©BiT Teiw TS el BlE @R G,
faratst, g, ©fst Swrif® Fovivie S0 @7 et g e @ 97 a3 Il TifEe
FRETATS AW FE | I T O TATERYE oYiF Yfere W T 9 Wieoos

FERE o T |
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80 BT @ QM egfEF » TR

O, AT (Memory) : cieaifs a1 ~4fe e sE5an «afb Sied, @it O & 4TS |
STHIT FRFET TN ATHEET ©U CINECS T T TS S0 9he TS AT
O (ATF O W @, [, e, erhR IS Fie FEre Std | oaEe e
SERTHTET SI WT T A 46T | @i o oy St wiw wure o
ST Sf ITIfETe Sl TS T |

Cfee aoe T &4 | w6 &7 fer uaft 1, woFe <t oSts oo aam < o 4F |
q% =G &g e WWWIW Yoo8 IEEF T = 5 [FEREF | ST dooo
ATHTE > RTTRIET @ A, eFoaivs of 7iT 77 | (iE Frorng AR w1 27 frg
(R ELET | '

CRTAIES SHEer® g it wist <l 4y | i |
() arfiF 3 diEaf e ’
() TS T EFSlE G

RIS TR T TR T, T GR P (A | W GHEe TeRHer (- e,
w fow, T %) wor wewe aolfin areerge | aRise fefere au cxifice witns 9%
SITe o 4! A | 4

(F) wrZrdr T
(%) 2T e |
TG T Da ALY A WY cAifers seafFe 7 o g 7 |

= AR (Cache Memury)
Wmﬁmﬁwwamm%ﬂwmmﬁ%ﬁmﬁﬁ@{mm Qe I
(RAM) &7 TCH (BB LT I35 TF, WITE AT FFe '8 TSI (Ob! STTHT F09 AT |
TP catatfae wier

TAT-CPU (ST CBBT 1 MO elrate To e, e «ff w1 crenfies 40w e | 36 ceor
WIIC* #NE A (ATF Cache Hit 961 20), ©IZT CPU AT I &= Fo S IE 909

e | qfw A efhedl 919 (Cache Miss), SIZIA 01T (A0F Gl T MeaH (2, A0S AFTO0S
S SITEA A0S AT |
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: B QSR WS B 83
ALU {Ar:tllmcm l ogic l}ml} S Control Unit (CU) 47 T3 143y
T Rew ALU (Arithmetic Logle unjl} C nntml Unit (CU)
e | AR e clfew el wa | Fide Frmd @ s
b i, | SR ceBi 8ot P w0 (EBT Qe A
Tt | avl, Roe, g | e coow Fr s e e 9
W CPU-S T CPU-F 4]
A sfew MG @ w1 oo Fpre foreemte, Brafie nfde
CPU-43 $1% (Functions of CPU): ‘
| Fetch ; | I T ﬁtﬁﬂr =T |
Decode frEm Wﬁf (SIER
Execute Tt =gl sfifafes 4t cifes Fe oo |
Store ° Wﬁ'ﬂf‘[ Cﬂfﬂﬁtﬁ e F4l |
CPU Perfurmance Gk TFJTQE
cmckfspeed _aﬁa‘- mﬁﬁf(ﬁmﬁﬂ@@m afera wars it | j
Core {;?-Junt GFIfET (i AT T G I FACS AT | J‘
Thread IR @A TORG; U (PITT I QTS NG It S T 1 |
Cache!Size @ Cache VT &8 (S5] SHIHT | |
Architeoture 32-bit 41 64-bit LT SEGFEA | |
| CPU—'JH #Fraren {Types of CPU) ’
I s : 4
Singlé-core CPU 4o @7, G <l T TS A |
Dual-¢ore/Quad-core aFIf4F @, T G e F5 IS AH | ,
Multi-core CPU WY GEPH, b/dbfoR (FTF A1 (: Intel i7, AMD Ryzen) | |
Embedded CPU W AE IS 6 CPU ((FH: MRLHFG N, [oT fEwiR) | |
EarEad : EHEE CPU IS '8 W0ee
11 qTE BIREE ]
Intel - Core i3/i5/i7, Xeon sy, TSR
| AM D Ryzen, Threadripper catfire, TfFBGIER
Apple, B MI,M2 - Wﬂfﬁ“‘[@?ﬁ
Qualcopmm 'arkljldl"ﬂgt}n a‘ﬁivi @
MediaTek | chlm I}nnumly - ___“_ ﬁ'it@fb CFH § foo3
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83 S @ AT e » ST

CPU-93 oF9
. A e FEER (30 IT70-Co+F feeiZmg 7T |
3, MFBSHTE T (T TS sfiEmeane SeAfe, 91 CPU =i+ 93 |
o1, FIFY CPU TMAZ Fe @ G af=eie |

CPU Ziefl FRoied wrew aFpe wel | it «ab af»8bay «ifs, werst ¢ wasl

it 0T | TS Foof MFBTeR, AT CPU eteE wyfer egfen viftremies Rrne
fawafow |

Motherboard (NW=AE)

Motherboard X! @36 IEATHITE eqie AEE @€, @ FEGTTT 77 eFga| TEewH
e (@9- CPU, RAM, ROM, Expansion Card, Storage, Power Supply) ¥g& 9ltF 49 4TF
ST X OV HFIF-LFICT W (o B0 | @ft FEGITER Central Hub R e <9 |

ou: AR
AWACEITET %16 (Structure): ‘
TS =S R S St A
bkl | Rkl

CPU Socket A IACAE FI |
RAM Slot (DIMM) RAM (eHifd AHeg& Fa19 &7 |
Chipset AAICACSH FR@eEr el FG |
BIOS/UEFI Chip | 3fb2 & TreeaE faae 3 |
Power Connector HIEHE AAE (Ut e ez g |
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FCEIE e T FEHeAH 8
e Fleg
Expansion Slots (PCI/PCle) | 2lifir S, A8 316, (#FSAF 16 2oiii# NG TS JIZ |
SATA Ports/M.2 Slot ZeiEF, SSD AT G |
USB Headers/Ports USB ft®i3s Mqe 3417 &7 |
CMOS Battery 15 513 8 BIOS G1b¢, 7eaae 37 |
Cooling Fan Header CPU %I 4f (39 Wj19 Hege aud |
AIMALAITES F187 (Functions) *

o FCHIGT TEM : CPU, RAM, HDD, GPU, 1O f&SIZ3 7eg@ H |

o B AW : ¥ ST Y O AWIF-LWITTT o1 0ofF F |

R FERAIR : MG AL (AT “NeTR R 76 |

3fbe aféFmt : BIOS/UEFI faca Fbs w% 9t |

TOSTT FARMCTHT : FILEASNT SO G e PeAlEpsfraia Feamee S0 |

-%WWWWEWWWMW-

3. CPU %¥1F (CPU Socket)
TFRETE ¢ (1% SN @ 4ErR (CPUY <l 20 | &0Tiad 497 Saia] Aenad
S S |

3. RAM =B (RAM Slots)
cAeaife AfGSe (RAM) =IiFfitais &= =% | 7YE9® DDR4 9f DDRS RAM 99 &&7 W=l 35
AF |

9. B (Chipset)
TWRGETSS ¥ f7@d &9 | CPU, RAM, CBItas feeids @ s i cAffrraee feeizem
T (BOT - e 0 |

8. BIOS/UEFI =t
TVAENET Fhiears a1 FEATET b TG 97 ST AT+ ¢ A= o=@ | Heey
0 effdm oF FF |
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88 w8 st ey » ot

&. “IheTIF ST (Power Conneciors)
AN AR AT FIELICE Ry TR T | FAARAS 38-PIF o1 FIHBT @ CPU @7
&) SfeRe 8 3t P F0TE T |

e

w®

b, PCIe 36 (PCI Express Slots)
e 1C, eTiR-wg I, FTs 1€ Tojift AT &7 TI7S | &FE (o0 FAFE
a4t o |

Uscha audlo digitale
IEEE 1384
HDMI (digital video out)
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Mammmmmm

8¢

q. cﬁ‘mw (SATA/M.2 Slots)
Tefes, SSD A WADBHIE . BIZS A =y | M.2 20 wilgfi®, ¢ SSD fesi3em @y |

. /O B (Input/Output Ports)

USB. HDML Ethernet, Audio Jack 3@ aifis fEeids Aammsm &y ot aweacea

CTREaT e 4T |
WHRTITER 4TS (Types of Motherboard) :
ATX (Advanced Technology G G, SCF Expansion Slot | (G&b F=E0H
Extended) )
Miero ATX a2lo e, e coifts S/ cz A=
Mini TTX WS CgiB, T 6w AT =978 it
Laptop Motherboard arp%‘mi‘ﬁ@, =6 a3e Wz ieora Taze
Server Motherboard =T RAM @ CPU STATG I | A1 Si=eom
TMRTAS s B ¢
Chipset 20 NWRTACSS ABCHFA wCo1, AT CPU, RAM, Gra‘phlcs Card '€ WG ST TG o5
231z s 09 |
Intel '€ AMD Toeitae AfEq @ @o=: Intel B660, AMD B550 Sejifer |
s 2 Slot — FEsf&7™iy SSD Ferars! |
e USB 3.2/Type-C Port — 213-% (&5 TReR
o Wi-Fi/ Bluetooth Built-in — Siafa3i gt
e RGR Support — ScAfEe cifie e
AMIAEIE 7 g

o b BT FRHTHIET (BT W¥E T TG FACS AT AT |

o 5T THEETS W A CPU o GPU I4%E o 5789 -8 20O It |
o TREAETET AR e 3@ SRETe G wieime $90e #@e |

AMECETS FABETER wFrgsd fofe | aft soe geammre MY $@ 9R SivE SIS
T FE G G DA | 9P BT € WA THEES ey SRS A,
BIfirg @ S smrrs! e o |
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e m— e - - e T P ST T e ———

BY wﬂm‘ﬁmﬁf&mﬁ?bw

. Wew Boal Wi e

>, e @Rl confe g W
- f© ¥, TR
o, Rt T, e

3, O T Sy ey
.00 4,3
ST® | q.8

©, T CTR T wAS? é
=, 3% @ TieE 0w <, Ze fowiets
. WEHHT TeiEm T TCEF

8. WIS $7 ] '
T, SISO AT <, Ff{ER TR At A5 @
s, iy 3BRE q, WiEH+5 3EM5

TEE: b W A h 0. T 8.9 |
%, WTEF=F (Fill in the blanks) :
5. FEHEOIET T G S, mmﬁﬁmnﬁmwwm Il Gl
.. (CPU) |
mﬁﬂmmmym ,.
3. SRS & AT SeTas T 3 <3 Tl CINEee o 0, G FACETER W

[ PR | &&= ALU L

°, aﬁaﬁmm@wﬁmwmﬁ@mmmﬁmﬁwﬁmmwwwﬁ

.. 1 '&&T: mfE

8. ﬁﬁmmmmmeWWﬂﬁwmwa
ﬂaa:wmrf%

G. FREOER 7R gl TOSWT W Y € SIHT W4T o WWl=-2WITR o tef o0 @7
YT AFE @AM TN T veverrreennnan, | BGH: MRS

. Matching (FE@gH) : :
FA-A (FfASrD) B (II0T)
s. frar@er F8f% (Control Unit, CU) | . asﬁvr@f-'tcaa HE] ?-:r@eama TYE P 8 Y AWE-

| IS T s W

s, sifefeas & cifes siet (ALL) 4. CPU '8 RAM-AF W4T o=y SQT e |
», ArEl G :’anﬂry Memory) | . FCoitaa WWWWWW! |
'8, T (AN (Cuche Memory) 9. “MfAfew @ e weiftpes sosiiva o | ”

@. ARFAATE (Motherboard) 8. fomfemr fRITEeT @ WA WO I 3 |

I .

BTATT : 5 — ¥, 3 — 9, m—ﬂta-—nj @ — F
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AT FCTR 1T FFT G | 84

q, Wowefird oy ¢

>

L
&,
B,

fHf#3% (CPU) Fiy
frrewrer BB Sy
g2 o iy
et e F

¢. WAECAIE Fi7
v,
q, I AR By

PCle =0 9 & 979 TA?

E.Wﬂ'ﬂ':

2.

e 2BfAF (cU) F FiE w2

3. WEifEwlie ¢ GifEE ot (ALU) 917

Q,
8.
- R"
b,

@1 Fene S @RIE?

A3 aR GremiE ok ondsy
W ¢ T G R AN |

TP LA TR (T T2 T TP

9. CPU-97 Site qr+ietar fewdr |

b

. TRTATE B G2 T 24 FIERETT B 7

b, TMARERICET BATIET ey Si7
o, NFHRATS AT FITTIEE FiE 2
3y, CPU-8 & 8 Brigae Brgd e |

.mﬁﬁ?ﬁ

>, B FHPRP T FCDICA TR 2 | oG AT IS I A, ARt e, et oG
o7, R T 3B T A WA fie e Rftw Rt aefers ce aw

ﬂ!{:ﬁmﬂﬁ%ﬁﬁﬁﬁﬁﬁﬁmﬁiﬂﬁﬁ,mﬁﬁ, ~oitae @ b, FErEfEre e

effSfba gt it v |

G fime #relGer frog oiide o7 i | ol SRHITem ¢ Sy iy @S T, 4Teie

e ey ondis, I CItE fefbef® BT SSD U FITT EHITETE GT A | TUT &

1A FA0T (BIGIFG GPU-T WPl 24 |

e Toitem ~fafEfere Tage fEeiEmer @ o (3795, 8o, COlaw, &) ouE

G PIBIT FIer FA0T?

. P @xfere BrRAG/cIaiEe fir afE-aife o4y ey oa | WP TofeeT T | I,

T USB B Gi%S @ oene facr A (obl Sretete ;AR [{reile are @ wmfie
WG @ Tl e ondi/fere ar =3 |

o: Teare Hififefere srw off fwiEn wfiT Rl (T, W0, otnaw, i)
el =T |
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8t w7 '8 Q@A 2gfE » =t

E.Wﬁﬂ: '
>. Feea forg HPRE (erame aeibr 3866) S wefs s 7w e |

CPU

=

Input

J,

3, F TRSF0T P @A Tead e Tt Are |

. I o
5. FFRE STt s frm @ Hfafer
2. e SEFT, wpemifEmiie « cifes S gog nd=s T )
@, (T e @ asErey ReTeit I T |
8. F1= e e CPU-UT FHFTS! IE?
¢. #MEF (Primary) 992 FEFF (Secondary) IHNIET EH=aeHE GoFl Sl |
b, CPU-47 2[4 Fiaate eifaesite o
9, TVRTATE (1 (S e AT G S TG 37 97
br. MRS BTG @ BIOS/UEFI fovsia Fiams it #6a |
. NwECETes &g gz i3 Ry « T T T
So. CPU U9t TWIGANET ¢FD 8 7R feimeitg Sitstiv=t S |

>| Output
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SEET ST S FFoEWIT 8%

2.5.8 Bite [T (Storage Devices)

CoTae fEoIEs 20l O TSI WAl FIFGEIET Ty AE@HT $d G4 ArAET Sudl
[T SRECR A&l oA |

GFIACSN (Types of Storage Devices)
Primary Storage (213 GOICam/=2ry i)
CPU TRFE 9T FWS AT G LA |

e

. M (Random Access Memory)

o (Cache Memory

TR T @ (OFT TYATSTT Aeqwe Wqe Fo afgiaaer |

Secondary Storage (CTEESIR HIae/aTe o)
BUJ TR T A AT (GO |
TwiEae:
¢ Hard Disk Drive (HDD)
¢ Solid State Drive (SSD)
s Optical Discs (CD/DVD)
TART: TG SAfFe Ty eI, G, sefEnen |
Removable Storage (Fiea™ Ghitaw/see FoiEe)
HELS TR 4 FET T W 999 GO TeiE |
CLIETUE
¢ USB Flash Drive
¢ External Hard Drive
o Memory Card (SD Card)

FERT: (OO FAST, TR TP |
@EbIae feeI21a 92T (Uses of Storage Devices)
EEIAE [ToiEs SRy v Y93 ST, FE GetEl Ly Hegwe @ T TR I w0
& AT (Main Uses)
3. U] HEF (Data Storage)
129, G0, TR, oS, A T AT T |

3. APBEIE BAPOLE™ (Software Installation)
weiRie FesT @ Sy el 90 0 |

9. FIEH (Backup)
GFgd BU TN (U TH AT G T Fegwd I |

8. (BGT E[+1%d (Data Transfer)
UUSB, External Hard Drive 91 Memory Card 19209 ¥ 97 AR |
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2o s mmmmamﬁf > ‘EF{I’JT

@, AT TRy {Lnug_,—lu m Storage)
T ST T SRS e, TS e seifmaasaet |

b, ¢AOIE JIRER FRA (Portability)

SRS LA RO RT WI ©Y) (Il Sy e 9 49 |
Fi W (Cache Memory) ' |
i elfR e PR Were wrerfesiy el af sREehea MBS (CPU) 932 B
(RAM) A T (TBT HFH0T RS T, AT T 7S @ mﬁﬁwcﬁtwwmu
T (AIRT e
TI CPU (FIAT (BB T ATt smnes Wi =i, *ﬂwtﬂﬁwmi‘cﬁmlﬂﬁmﬁ

T “INeTT T (ANF Cache Hit 391 T7), ©iA CPU T (BL AT 7o ©f AT FACe

*IGa | A W ST A (Cache Miss), TIZET 1T ﬂw ﬁwwsmwwm AGIEIE TS
HCEA T4 T |

o EIN LT

CPU ¥3 e 31w <03, g AT wigeres 3t |

F i CPU-T & 90eq IRl sifers (5 o= Fawe Aita, F0 AT Sors
TS T AL

T AR g7t
L1 Cache — FaME CPU foroid (59T UItF, T TS, ﬁawm‘ﬁ‘mﬁmwp
L2-Cache — CPU-T (ST 1 =t B 2A1ess, Sied 98 (F0aF MB) 5@ L1-a3 oo §

L3 Cache - &WCPUWWWW@WWW{WWWG&%
G AT | ;

T i ey

o oIS WG ST WA O |

o T TR Coew Wi

o SIHE: ANRTE =01 _

s 4TW: A4ETS SRAM (Static RAM) &ff& o o |
F71* caearifee Seifaet

o CENEATT @ (RO STITH ST TAT |

« CPU-a 5T 9T |

o Pt A ofs 3ff wm

RAM (Random Access Memory)

FET G alE- " uft @ a3 i @A O @ St o4t i wue ot @
o7 AR | '

¥. RAM-&% ARSE® Ae@l (Academic Definition): |
RAM Z0@A a@@cra &g’ at a4 cronfa, 3t sgrlsiE (Temporary) SEEEE 5eH

AEG WA, e ¢ (66! FEwd a@ | aft @3 Volatile Memory Wefte 85 9% T
RAM-@4 579 97 0% 1 |
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SEHEET ZC AT IS AT | | @>

fﬁﬂis

2. RAM-9% Fi€=mifer (Working Mechanism):
TR T G R SR (- Microsoft Word), T4 G2 (2IEITR (1T RAM-
I 2T |
CPU RAM (0= (BT foia F1e 01 T2, FoFeT Q1 RAM-9Q T 04 |
o 9 JIZETE TG (T I I FEACHT IF 0, TOFT RAM-9 (E6T 4T |
@ft Fetch — Decode — Execute — Store 508 & 4 |
0, RAM-4% 45t '8 &gf& e RTzieet (Types of RAM and Technical Details):
A. Static RAM (SRAM):
o FoLT AT T I |
o O R S AR A |
o e, [FE TIRE |
e @ Cache Memory EFILT T94© & |

B. Dynamic RAM (DRAM):
o FHIRGT € FHEFe 989 F0F |
o &S R e e T3 =7 |
o SAFIGS T8 @ GHEE WA |
e Personal Computer-4 JJ95% 27 |

fomT : fG-=mT
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2 | 7@ @ Ay p ot
DRAM-E FEFIPR (Gcnerntinns): S
T e e I N a
DDRI1 Double Data Rate Elﬁff‘-’ﬁ‘ 5 HeFA! |
DDR2 T AETI DDR| (7% 2x 7%
DDR3 TN (ST, AP A R E = E QU
DDR4 T EE 3N, (o W[ SBISIG .
DDRS SRATeR Ty et 2x DDR4 47 (BrAS &Y |
RAM-¢7 ToRi7 8 WIF (Modules and Form Factor):
ER) | e o NCAl ]
DIMM (Dual Inline Memory Module) (SR TG TG HFE |
SO-DIMM (Small Outline DIMM) TG, (FGE (=6 =
M.2 RAM (for future devices) BEEECE S TETH @ ATSA
RAM-43 =% 8 7if (Capacity & Spe:ed}
Capacity (TR #ffw) :

AYEE 4GB, 8GB, 16GB, 32GB
Multitasking, Gaming, Video Editing Z@jifnte @ﬁT RAM &TAMET -

Speed (f®) :

MHz 31 MT/s 9% “ifFmi= <=1 =7

TwrEaeT: 2400 MHz, 3200 MHz, 5600 MHz

7o & e, TO TS CPU O AGIE-4ETS #1T |

RAM-99 QS
R [T
>, (Gb SICEA TS FE . ZCGI30eT TFHA Yo-¢o &4 TS
3. GifEE FIG GFAL FHWE | 9T AFLOTT aFA RS TE
o, AAFAA et g | TEHEATE TR Q6T (ALF TF T |
8. CPU-(T RSl | ST BT YT 414 B RAM-« fed st| |
RAM AT ROM o+ :
ey RAM ROM |
=14 Volatile Non-Volatile B
. OIS (RMTTA WO e | FA cefel (B1OS) e 1
s Ll ArRTS At -
S - 4GB-128GB WIS IEF MB _j
RAM 3% Z7eT S $F H0o051 247

o i e BEATS CHTET e 20 41
. mmmmm
» fEfoe afefbe 2t cifie Iee 27|
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FEHE ZOeUT A1S AFLEH @®

e 2gf
e DDR5 RAM : I9WF I@IE Fooq RAM
o LPDDRS : (NRIZF (630 &= o 432 T AN6T¥ JIZFFE RAM
e 3D XPoint (Intel Optane) : RAM ¢ SSD-943 TR SRZITA 575 ST STHA

RAM 20 wigfas sfeteus @3 weifigf sot | o sEsm sfs, siwwe ¢
WWWMWWIMwmmﬁmwru

ROM (Read Only Memory)

ROM TETT AFHITHT T-CSFIG12e (Non-Volatile) TR, wdie Fmpe 3% 2=1e 319 27 02 I
A ﬂimﬁw@ﬁmmmmwﬁﬁ?wwmﬂm—@ﬁﬁ@m ‘sIg" Tw,
AT F1 I A (FYIT HifFweiR fHadarary) |

aft FFeoaR e firTr 9F T AL FW@ G2 BIOS/UEFI-GT T8 &F oS 709
I T |

ROM-47 (3127 (Characteristics) :

Non-volatile _ ys 99 2reTs oy oy Wiie
Pre-programmed | ST SFOIE N @ Fe 7
Read-only _ AR WY A TR T A T 1 AEre=ng
Permanent storage | bt erelfie Forar T 995
ROM-43 FI% (Functions of ROM):
e Pt emist:

FEEE BIE] 206 ¥ ROM (ATF BIOS/UEFI (Fi1€ =&, A WATaioe sy o1 90w A=y
I |

QGG He(fpeiTare Fegreret:
F-@1E, TGorey, TregEaTed GfeRr ©off Feaw 99 |

TSR A w:
ROM-4 Y16 AEHCHAS FIAGHT 960 Z- aff T8eWa Siete Jewy 07 |

Farw coltae:
BIZAFT I o AT FE0T ROM-T (851 W8 &F 77 |
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@8 B 8 AT &g b St

ROM-49 &S[0®1 (Types of ROM) :
4= [t
$. Mask ROM | e giAren @t Zm; AR Aga 7
3. PROM (Programmable ROM) A SR T4 A7 -~ AT S 7 A
v, EPROM (Erasable Programmable ROM) | UV light At 02 c&at e cefiemr =21 arg
&. EEPROM (Electrically EPROM) Wpfewsig e e e F4f I19; BIOS-9

TS
¢. Flash ROM g% EEPROM; ¥ '8 W4& F[4; (4139, USB
R IEET)
ROM I RAM : e fR{vsret
a8y _ RAM ROM
LEC) Volatile Non-volatile
@ @ AT VTR 4 A B AT T
T[T S TERSMIGR G | 9f6R ¢ wfemies e
e A FaeTaweam TR A AT
Tz (Examples of ROM Use) :
. BIOS Chip - 35 9919 #9¥ $~I%5itaa Gifers fea=r camr |
4. Firmware in Routers, TVs, Washing Machines — fT6S2mata Freitg s g ©f o
FE |
. Embedded Systems (Mvwoi ABS, Calculator) —Zi FFE AT AEHCIR AT TS I |
ROM (3

i, =emambe IR ST AT (el e

i, IR (4t farem e oft sfsarsy T

iii, CI99 ACA Software, WTEE T = ((TI : FIAELH6A), ETATT ROM TT+TF
iv. Embedded Systems @ IoT fbei3m1 ROM w=ifegd

ROM (AT AT @&t B (i a1 #fToie 3fbr afirar ¢ aiffrs wfem v aters
SefFe! 3 | 93 FEE ¢ Famrrer s it et Firter gt awifdad s |

Hard Disk Drive (HDD)/2¢[t% GiZe

EET WIES 20t FCHE ATEiT Gh e feeiem, a1 Ty 2R sia g | «re vy
e F g 276 @9t /ARt @res T |

W(Features}
AR SuT A - ihediE ST S O Feafwe 4T |
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IEAEEE TCETT WIS AEGGE ¢e

wmwfmww’ﬁﬁwﬁmwm|
T GUITA® (Magnetic Storage) - O 5o T7 FaHIT 2701 |
TR WY (Longevity) - TSI J95S T A FAT JIZEEHT |

929 (Uses)

=iy Fes T5e F |
THLSHIF '8 (Rl FeFH |

CEBT T @ HIHITS |

7e ~farr ffear g (2R, e, wfes) e |

ERZgY (Examples)
Seagate Barracuda

Western Digital Blue / Black / Red
Toshiba HDD Series

SSD (Solid State Drive)

SSD TE qFeated SRS GoIae i3, Tt Flash memory 92 FF o947 7w 304 | aff
e #ERE germ Teices T iy Se we, ed 8 (52 |

941 |, SSD = Fast + Silent + Shock-resistant + Compact Storage |

SSD-99 ¥I® (Function of SSD):
o U GO Heww Ty
wfizafbe Pty 8 AEPeTE e (Fle S
7 (U5t f3w/71%0 @4 (Read/Write Operations)
HDD-97 feg i SfTsH, wnrb, M Terfare I93e |
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%, weiafGe by wig sae mﬁ‘fﬂﬂ

<. TG ST, (P, JICHT 7 b1 W
sf, ¥ =& fq5 T

ey TG QT rzf*,[ﬁ!? d wrnfr‘
SSD TN HDD 47 TIFR ﬁlﬁm _ _ | o
e sSD T un
Tﬁr{fé?_ - IR lu« 1 Munnry w" ‘:pmnlng Dmk & lla;udn - __HH
IR SEo s (e-dowd) | B :
R T R T o
TR, | @R (e ) crifaste e wieaw e #ia
=i Tam Sl B @k 4 :
il T TS 3
SSD-4F Y3 (Types of SSD) : :
& HeA! TGT - taféey
'SATASSD | SATA Il port ST A STlE, HDD-@4 R BT Sife
M2 SATASSD | M.2 Slot (SATA based) | e, =yioiBrer Sy SowapT
M2 NVMe SSD | M.2 Slot (PCle based) | sreoife, Sgfeies an1oio=1/ce =507 a798®
PCle SSD «PCle Slot ‘ , Server I‘G_ mﬁt Fifsta e oo FAY
| External SSD USB/Type-C QDY (BB Qi ey
SSD-43 5if¥ (Speed) : . 7
| SSD e Read/Write Speed
SATA SSD &g 500-600 MB/s
NVMe SSD 2000-7000+ MB/s
HDD (gi) 7 | 80-150 MBY/s
SSD-a Towif¥t (Advantages) :

9, camErEe, aebe, AEE Tenfire araE e

&, SIS 91 T FE I Al

SSD a7 FAraraget (Disadvantages)
o TERIEEE wia At
o A4 @4 21 Performance [PgBI T (A0S
& AT Storage (1TB 41 2T1) A Gawoicee

SSD-AF FIEE (Fd] {’J\pplit.lliunu} :
i. Personal Computer € Laptop

it. Gaming Console (PS5, Xbox)
i, Server €:Data Center

Altd

Visit Our Website: all.talukdaracademy.com.bd


https://all.talukdaracademy.com.bd
https://all.talukdaracademy.com.bd
https://all.talukdaracademy.com.bd

Visit Our Website: all.talukdaracademy.com.bd
FHTET ST IS TSI | @9
iv. High-Speed Video Editing
v. Portable Storage Device
vi. Mobile Phone '8 Tablet (EMMC/SSD f5#1)

SSD zeel Sgfas Yreia eBIe WKy, T @fFEbIEe dfe, fadararrel ¢ wws! qeatd e
or | Afre WiN foghl caf, ©rq Aawauieas We {ie it HDD-99 (61T St G |

NVMe Card (Non-Volatile Memory Express)

NVMe T GSYA0d GBS (ANBIae, 47 Fro ©4f S\W-SAAd @) PCle (Peripheral
Component Interconnect Express) ToIa0s 9L F | 4ft SSD-«¥ TFgewT @4, T bfre
SATA SSD-97 (50X WEAT B8 G TS | NVMe Card T10E @RIT 9 @36 SSD BIFS, U
NVMe @3f&t® tefd 4z PCle slot 91 M.2 interface T2 T NMIALICES T TS 20 |

B+ NVMe 1€

NVMe (= &tulee?

» SATA SSD- 97 #ife Fifife (S4i=Is-500MB/s)

¢ NVMe PCle Lane 3I3%% #F G- 7-10 @ &7 (B0 BIF@ Fa00 14

o Freraeiy fefbs ufefe, cifi, T 8 Al wHifEte=ta & 432 egrgsd
St €= (How NVMe Works):

» NVMe (GBI SAi7-ewita & PCI Express Bus 4&4 ¥4

o FANY T T f[FC G I AT F408 7d

» CPU 8 SSD-€9 34) Low Latency Communication e st

NVMe SSD-E9 €39 (Types of NVMe Cards):

SEGl R AT [T -
M.2 NVMe 88D M.2 Slot (PCle based) YRS NVMe T, 7409 8 (GFH0
EIEETEY
' PCle Add-in Card PCle Slot G, T FEYPTE; (e @ SALEH
(AIC) ) RISELEL
U.2 NVMe SSD U.2 Connector (PCle) Enterprise (8% (BICA%; Server S Data
Center-9 9i9%e %
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v ®F 8 TSI &g » wmf
& (Speed Comparison) :
Gge BiEe & (Read/Write) .

HDD 80-150 MB/s
SATA SSD 500- 600 MB/s
NVMe SSD (Gen 3) 2000-3500 MB/s
NVMe SSD (Gen 4) | 5000-7500 MB/s

' NVMe SSD (Gen 5) 10,000+ MB/s (Sg's St

NVMe-9% ToFifEel (Advantages) :
F. A 4@ : SATA SSD (UF ¢-3o & Fo
¥, Low Latency : (5 T, T Gl
5. Multitasking Efficiency : SSH0Y YEH e FATT 01
¥, et @ TSl « IO TES Wt (g
%, ©F9 Gaming '8 Editing Performance
Hrre@et (Limitations) :
i, QETIETE A &P
ii. M.2 Slot A, PCle Slot AT i 4iwete a2 a1 I
iii. SfefE® s 2re Ana (726 o v =) |

FA%F (FF (Applications) :
» High-End Gaming
» 4K/8K fefbe aftfte
o Al & Machine Learning
o Web Servers / Data Centers
» DBusiness Workstations

NVMe € SATA a7 T 147
ferr - NVMe SSD SATA SSD
FTerart PCle ' SATA III
A Ao 3500—10000 MB/s 500600 MB/s
e T SI
AT caf ' Exl _
ATFIAH ToTE T BEEE

NVMe Card ¥€UM 9@ ool GGIas TG | -giF o afe, «ifes, Faramrer ¢
AT, SHE &G NVMe SSD wiwd | ufins «ft st ru=me, o 9t wiye
FBHaga fEae |
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' IS AFCGAH ¢

ST

¥, 7% Taalt yrery et :
3. G ST W0 g (I 7 (ATF?

%, SR 2, Syl o, T EfE 9. At

3, AL SPABEIET WS AT iy

F. STFTEHT ¥, ot SfSht  of. fafi Bifsr 9, ASH

0, TR (ST (B SPItd, (PR S Ay FEABEE?

+, (TH0A <, Ao sf, oG |, (AR

B. TAI57 (I HE0T ‘TAIgF 9T (5TF %7

®, Ao <, 3T sf, #p=iG o T, "B

¢. FEET 7w Ao AR wet by

F, T <, RS of, %3G T, *Neq AR

, I BEfAT e 7

F. G O A@TH 4, T of, Fromm erae et 7, fampe s

q, (I CTR g1t (OB ARATT AT

7, s o, o, fiife q, 3TuHd
TEmE: 5. G . AT 8. ¢ Mg

<. ¥ (Fill in the Blanks) :

°

. diEuifE ChitaE T &Yl IR TN A GRTAIE A TR ... TEIET TS A | e cpu

3, G Ch s AT O ez 4 ..., Fegwe TATS AT | TEd: AT w4y
©. T (TR T T CPU &R .o &7 W S (B5T AW & | TE: RAM
8, HDD 1 Zefe® $i&e Ol AFH ................ e araia w0 | TEw: R
@. NVMe (NVMe/PCle SSD) BiZte &4 Fe T 9o/e Fo #f€ G ......ococoe (ETB |
e @y
. Matching (BEFa)
F-A (S 7 FEAIT-B ()

s, e 386G (cuy F. CPU 992 RAM- ST FrosifosT=wg T N o4 |
2, *Mfafes ¢ @fEs e (ALU) | 4. SFEETEa 7oe Yeears T T O SNIT-SiIa
4T (o |
. G (Memory) o, @R A FA T, TG AT W W (2 FA |
8. W A (Cache) b, i ot A3t S et I o REE 0ol 3 |

¢. IS (Motherboard) ®, cist, Frarer, e, O W3R e o ot w0

gy 9,8 28,9 4,8 oF, ¢4

q, wfestefipe. o ;

5. RAM &7 7 % iy

2
o
8
4

. ROM <3 74 %o

. SSD 97 7zl Fiy
. NVMe @7 vz Ftg
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Yo oy @ AT efe b St

b, T NI Fo @ 207
q, FeNE TS @ GFF (a0 T T
@.Wmﬂ'ﬂ:
>, 4 (ARNR) CBiaeE @b TwEge
2. TSI EOTaTeE 2y Swizad $17
©. firsee hrae e $ @RIy
. T IR (3 WRSIR?
. RAM & 7 71 97
. TOCIE G20 4@ =15 foeT |
. RAM I9I9 ROM 47 ¥ #i<7 F7
. ZOCE GI3reT e o By
». SSD I FITE TIZ© TW?
S0, SSD @F W I et |
53, NVMe (NVMe) CBICATER /el Jfur 7
33, SSD I FefeF Gigred «Ardar et |
Em-ﬁmﬂﬁ':
>. famme fafdre BDD Brmifon s fofbe Wfbfbe Faoim 2062 | (TITT 7 SATA SSD, NVMe SSD,
RAM '8 CPU TFTHE S (717 |
e (H ST T4 @ A ShiE? SSD, RAM ¢ WITeE St Tl FEr 9T B BiEs
3, b et Wi (e51 HDD-TS, WieifEs Tiow SSD-Ts, Wb Tiei Fiowe T 37; sl
Fige USB W giaea 23 |
e QU RS GoNEE TelgnetE @fE FET (2fENfE, enes, fureee) 992 UsB
T G129 (= TPDTEoT Ber Rwita 44l 4R o ol
©, % ST AR HDD, F7 RAM 8 2RI CPU-T SR (THB#1ate faeifers [ 271
el Frerifen SlzeiewE R T g Afe IienE T Ay o SieiEred ey 5 s Fr
T, THTLE oA
>, FOiEE TeEr Wl YT W32 aF wFS AT FET |
2. 9 (212A1R) EBiETes Yo, Swigad @ TaEE e sl |
O, (TSI CHITaTaa 43+, Twizae @ =g It < |
8., Forrese GBiEe Freite 919 97 W9 U7 99 AT |
. @I e 7 @< @ CPU @ RAM @ Teey FSIT F1er 0 Rrerae oear |
Y, TG €59 (DRAM '€ SRAM) '8 (8T Gemigsiareita It FE | '
4. RAM @ ROM &3 T4y o1 *iéfay vy «i2e eifsfba ayamysr <yt <oear |
b, TEGF GlIacea sloloal, 2afEr ¢ araga Rt o |
. SSD HIZTSA 7o, (BT © gz it a0t |
Yo, NVMe GBItaw 9, @7 e @ Taza Rrad =@r |
3. SSD (SSD) FIF HDD (HDD) gor=i <t #Aider ardi st |
S8, I aifEe g9 e Seeifaet ReifEesttr oot
v, TITIRIAT B FEFd '€ (BF AFITAT & (@ GHI0as 399 2, AT F6T |
8. Hfa FPEle-a SSD @ NVMe GOITATER ¢y 4T P |

L & A/ m
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2.2, TFCEWIT ANCICET 459 (Types of Software Packages)

FEOSTIT e Al N (ol T A [ sier St ey Cofy w9 € | AreReendg
FHCEANT AFC {2 4A0d 200 oA | TYh:

>, BT ST¥hea (System Software) '@

3. ST FWo AT (Application Software)

2.2,), T FweeIia (System Software)

6 WeoeTIT Tl ONT AECSTE T FAHCHT TCCWT G JIZERAT WKT @Al
T A 32 FMACERTE TSN ARG F20e AT T | |t e At oo
Fie Haas #67 |

B TP GIT ey SoiviTR:
5. IITADe BT (Operating System — OS)
PEEHITET @Y IO I H YOCT ¢ HEOGIAT & e e |
Bz Windows, Linux, macOS, Android
I TR TGS, QAN MGG, (NI NS5, To&E T 7a3dlR |

3, SEHMAMT e (Utility Programs)
farerg wited oy aRe (26 R A FeseE SR e ae |
Lo EERE : '
wTifGEIEA (Antivirus) - SIS (40P T2 |
f&% el (Disk Cleanup) - Sretaem Fe Wy Prsora «fe 3 |
FIFEf BF (Rackup Tool) - (OOTF Faferw S weee |
&% feFeTarBra (Disk Defragmenter) - ZEGTH FHAFIHST e &4 |

», f&eiZ9 G2 (Device Drivers)
TCeHE @9 @G, S, Ay Fiete 08-97 i e F20e JEw T |

8.3.%, S FEoSIA (Application Software)

SR TSI T AT FESCHE I TR WUE FIe FAie &y (ol 997 27 |
«Oft s IIZEFIET AN Fie F0E 92 Siad tAnad A CPWTE T TS S Feed
T |
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b O wu e @i ayfe » st

- IR AFDSWITER 7 @ TR

3. AigiEet STRT=IT ATHSTT (General Purpose Software)
g Tage W9t oy wara Siem o ST |
LIEGRE
MS Word - BILAD (O '8 FoAMwI
MS Excel - iasm @ (et farset
MS PawerPoint - (2TETG* (O
Web Browsers - 251406 €& @41 (Chrome, Firefox)

3. fArerg Trwi=1a SWH9WH (Special Purpose Software)
fafite =T a1 CRU o oY |
L ETRE
Accounting Sofiware - @R W3R it G tef
Hospital Management Software - 2SI S47 8 T gl
Payroll Software - (7% fedita @ (A-cater aglsmi

©, FEOAIZGE HHLEUE (Customized Software)
w2 efedm ar argraa vifzat seE e
BwrEEer: e e s sebe 9t fpdfamren aftog=w BiedT |
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FFTHR FEH SIS AF6eATE v

2.0. FAAR FEbE €79 8 37T
(Types and Uses of Operating Systems)

2,9.3. ARGR PIGTE 437 (Types of Operating Systems)
3. Batch Operating System (15 S#izafbe, o)
Al 9 GFIESF FE (Job) TG AFE afFraas w41 27 |
Bwizgd : IBM 08/360
LA : (OB sfiEre, (- Pt T, i Freve e |
3. Time-Sharing Operating System (B1Z¥-cezifaR w=iitafee Fow)
T : wsifts TREEERr I T o IR e o, dfef aRRE T
CREE
Twgae’: UNIX, Multics
. Distributed Operating System (fSRGfREHE ezt Fwed)
A : wFIfeT FHTOIT QI I T @ SR G0 P el Fie FE |
Twege’: LOCUS, Amoeba
JaE: (BGTE (AEeT, FIT BB, 9T (Cor AR |
8. Network Operating System (F5931% w2y, FT5w)
A G SAITET TGHTT SIS FF=Tom ¢ foeidn “fwem @ |
EwiEae: Windows Server, Novell NetWare
I wEE ofAifa, forom ciwife, IBeRRE TS |
¢. Real-Time Operating System (RGET-512% weiafbr Feo)
e ST (wbt afeiead e e gfefr awe o |
TwrEae: VxWorks, QNX
Az Wit gaeiife, aUEE=0 FGe Sreow, Feifigae @0 |
. Mobile Operating System (GTAI2e S=italte Fiws)
T4+ BT @ By Gy o ey T |
©WIER : Android, i0S
QLG (RIBE ST BIAIAL, B16 e 35w, o |
q; Embedded Operating System (4S73C6® Woirafe Fo)
" e MR fEeReT IRee T T A T e F-HWAT G <9 2F |
Twrzaet : Embedded Linux, Windows Embedded
QAT : WG, WALSICES Srew, AifGe Apfer Feo T |

2.9.2, Uses of Operating Systems (W1zafo Fot 7<)

S, YOS € TG SHIT T
weiicAfe B 2fCenya (- CPU, (TG, GBITAS) '8 A0 SIIITER J0Hy CAMTars 3 AW |
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L8 T @ TS &gfE » ot
2. faeet snereTs
CPU 794, (NI, 37+5/areo7p T3 ¢ @oras o7y Sriaasta Jage 0 |
. ZTEIT ST el

FragaiaE o aiffrse 30ea THRET (GUI) U4, TG A2 20E0 (CLI) FEa9Ts
T |

8., e AT
ST EEIT I ST GFE AU BIFce Fa Fd G9e orerEd Hfeefe oo
@, FIZeT WSS
g Cofe, FeEwe, Iy cFat @ Wit Faaid g o |
b, PIFERT ¢ @b
AFETE, GFEE2 T ¢ WIITHET TG e N4 FAeoT @ (O6 FaH 04 |
q, (FPSTF WITTGTIG
FDSTNEF (UBT GrrerrE, FEe owifEe @ ReArf emifie sew < |
b, {13 e
oS, T7=a, F-E@r6, T% Tonfa ceifErrreeT festas Afasm= o |

3.8, SHIfEITET AHOSHIT 44 € I
(Types and Uses of Application Snfﬁvare)

2.8, W FFOCWITET 49+ (Types of Application Sﬂftware)
3. Word Processing Software (‘E‘ﬁ'[fﬂmﬁ{ﬁﬁ@?mﬁ)
T G e, v ¢ T FHF B 99 & |
TArEge: Microsoft Word, Google Docs
3. Spreadsheet Software (CZGMHE HH6GHN)
T et T, Rugaet @ A Ty 9IEe 2 |
BArRAd: Microsoft Excel, Google Sheets
. Database Management Software ((CBICaR WTHGTT THESAIE)
FeTr: COBT FRoTG, - HAEH @ T EFIAT G TS T |
Trlgge: Microsoft Access, MySQL
8. Presentation Software (CHUSTG HPoIHIIH)
e TR ST U THFIT S By 9% 27 |
TRIZS: Microsoft PowerPoint, Google Slides
@. Graphics & Multimedia Software (21f%97 ¢ sfFRfEaT b e)
7fl: =, ofe ¢ afee (o, 7m=r ¢ ewdte &1 I959 27 |
THiEFe: Adobe Photoshop, CorelDRAW, VLC Media Player
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WWWWW - | b

= — —— e Emm e ———y
[

TREE (Uses)

o TRTAFA - WP T FOTAT S T+ 7S |

o TG AP0 - TITBR, «Aree 8 @3 civr T e 7

o STIRIRRE FPRCAT - Soetiay MFBTLAR AT TG IR T TS A |

o TirmetEre oy - g oot sifere, ot 2 3oz e feewra Ay,
Gwigae (Examples) ‘ '
-« PUBG Mobile - S<eT/&e 76T T (49 |

° Minecraft-ﬂ'ﬁ%ﬁﬁﬂ; 8 HWITGTSHI CH |

o Chess Titans - WA (419 HBEWIa |

» FIFA Series - $53 SSTgem ¢ |

& Candy Crush Saga - Il (97 |

2.8.5.9 Games Software-I7 €3 & BRIE

39 (Type) - ‘q‘fﬂT @ﬁﬁﬁ‘r (Ex_amples)
Action Games (0@ ¢5%) | e efefet ¢ s PUBG Mobile, Call of Duty,
‘ : mﬁa@i‘—q‘f-ﬁvﬁw Free Fire"
Adventure Games IR (o1 T (TG | Minecraft, The Legend of |
(STSTS¥T 1)’ fafey 1ot oif9 og ey ey | Zelda |
] W ‘ ’ "
| Strategy Games (e | =AfEeEer, e @ et Age of Empires, Clash of
) | TGS SIS | Clans .-
Puzzle Games (TS (51 ) fommifes & ST FTATdITAd Candy Crush Saga, Sudoku
k. TS O
Simulation Games {ﬁl'ﬁﬁ"ﬁ AR G P The Sims, FIFA Series

o) et | __
Educational Games ' T #itelif e 2w | Brain Age, Math Blaster
(FerrpTs cote) : Ec
| Sports Games (o165 cotw) | Rty cuiryers fofére 2efd | FIFA Series, Cricket 19
o
Racing Games (Go1e ¢91%7) ofif, 218% 4t o=y gEArEEE | Asphalt 9, Need for Speed
A

il TR I s e —
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40 w7 @ AT 2 » et

2.8.2.8 Graphics Software (&1fFH 'ﬂm’ﬂm{)

TR TEoSATA AT QNF Wiifre wwheun ul wfdq cijw, v, feaia g9 g
FABD OB S GRS 2 | QGIET 2D 4T 3D B, eyt 7 fefgse ot teft wEme

A |
87 (Features)

. BT afee ot - o e, 9 e, ReBT G
B3R ¢ fewmg e - f-Tre B2k, o4, GHE @it 41 |

T FTHAT - femiaie wietwl wrg sier Fafq 3faut |

L]

L ]

mammﬁ-ﬂmwf@mﬁwﬁn
JIZA (Uses)

L

o TOT @i - 2 7 v w1, rmw B ot |

cITett @ i FowiRe - Fifee 8 [eatwitg oy |
o ST tofi - 2D 3 3D i fefoe tofi |

FIZET TV AT - IPEG, PNG, GIF, SVG, PSD Zesif F251 1o LT |

o ST S W EEIRT - SRR (AT 8 W ZBRCT (ewiz |

o G faftar fRmEs - v, @rﬁreq wﬁﬁﬁw—-rwmwﬁn

W@‘T (Examples)

Adobe Photoshop - C*Ale 2« F{Twr TGS |
CoareDRAW - (8% Gﬂﬁrﬁ' foemgT B |
Adobe Ilustrator - GFTAT @ (B89 Gerial"g &7 | |

Canva - 7&6 SAEN8 fEGiE 5 |
GIMP - ST G 30T afeb |

[ ]

2.8.3.@ Graphics Software-<3 4%+ '@ THIZA

429 (Type) . < fat

Briga (Examples)

Raster Graphics Software Ferrgmieles wf% tofd @
(BT AR AFPSWE) | spovipveyt =t =

Adobe Photoshop. GIMP,
Paint. NET

Vector Graphics Software @fw ‘ﬂﬁiﬁﬂ ar (=57 JATA
(ce8w alfrg AFBea) T B9 tefe

CorelDRAW, Adobe
[lustrator, Inkscape

3D Graphics Software (-f6 | 3D wwefer, wmifmrt @
dfffersg et en) T%@imm Ty (ofy
Desktop Publishing Soflware | fﬁEﬁ? ' ﬁ’@ﬁlﬁ‘r ﬁ%ﬂﬁl LT

Blender, 3ds Max. Mavya

Adobe InDesign, |
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mﬁor@’ﬁm m@amm IS wmmrer Q3
@+ (Type) | 74"1’?1‘[ m (Examples)
LCEE‘%?""I’ SHOH QR Hlﬁn\aﬂ]ﬁ) CToIED 2sfad QuarkX Press
lelu Ldttmb '*“m?t;;n_l (‘-‘JFCE'T WWWW a et a4 | Adobe Lightroom,
«ftfor Thewid) Snapseed, Pixlr

3.8.2.% Web Browsers (ST J0&®H)

<TIE JMBEIT A GFF AFCST F THREIS G0 Jrew, EEIIWT’I‘J:'TT GIBAENE AR
WA SR EE FEE &0 T9ae o | ot IezEeRe SREthE 91 (rEge GeRaE
ST AT F0Y g 49 |

W(Features)

OET ot @wdfa — HTML, CSS '@ JavaScript T3 (FG1E 41 |
€ S - By eweeEs A 14

EaifeehY/ afeet o - Frefew RRG e =)

T - A — el v carsr |

i s - A SR ST TG O T |

AT (Uses)

LD MR, - Ry, 4T, T 9 WA b6 (|

HOTE A - A6 St AL I Sy (A |

GGG '@ RATAG - wizer, ufe, fofes o eiame 3t weEms w4 |
BBRCE Wi =g - Gmail, Google Docs, weiBa qriefee, Toifir |
BT © effreb gibfte - el 41 et ciits Jbfer |
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Twizad (Examples)

Google Chrome - Fo5if&{g, Tg7 95 Jrowd |
Mozilla Firefox - 2278 ¢ FETRREHA =&
Microsoft Edge - Windows &% gIoed |

Safari - Apple foei20™ 5@y Fewe |

Opera - 7090 U, F55-39 VPN GISEI

2.8.2.9 Web Browsers-43 439 '8 TRrzae

4= (Type) I Trigge (Examples)
Popular Browsers (S8 | % © I9219 7128, A¢ERIS Google Chrome, Mozilla
JewE) T @ TS Firefox, Microsoft Edge,

' Safari

Lightweight Browsers 9 9t 9ae o e Opera, Brave, Vivaldi
(2f=Te! Stewe) el
Privacy-Focused Browsers ?ﬂﬁ%ﬁﬁﬂ% (GB] Aegwe g Tor Browser, DuckDuckGo
(er2refi-Hfas Jee) e oW T Privacy Browser
Mobile Browsers (CI/QI8sT | “WiGTe(e @ GIACeils Wa=fa #4T | Google Chrome Mobile,
Frewa) =7 Safari Mobile, Opera Mini
Specialized Browsers (RT4¥ | i wivers &= 0o, @7- | UC Browser, Puffin
oy i) e BT 31 R gt | Browser

2.8.3.v Internet Explorer (3BE0A0 QR{tA=I)

Internet Explorer Z# Microsoft-4% tofF «<f> €@ JiTwi I Windows SeiafoR Frssraa
Y SRS AF | G IS STHAAIRS I, AN ST g @9 I

CIEATEITSa AT 7T |
[<ITE (Features)

o THEEE FCER - HTML ¢ CSS F&H (@0 F0 G e |
o AR (Favorites) FI - T STaaeiies g 8 FFe Siits |

o Tabs FAAD - GaTive aFifT wrETes A= 99 |
o @IS IG (InPrivate Browsing) - 31&@r &g segsst a1 w4r )
o ActiveX 9 Add-ons - WeaE ol @ gsise s |

9L (Uses)

o GERAILE BT - FeIM, o, SR FABG (72 |
o SEIEH G - A6 SfeE g F0d oy e |

o BTG 8 SAAG - F1Le, B, [Sibs Tejift SIeatate '« WH=e w4 |
o et SRt YYD - Gmail, Microsoft Office Online 251 |

o FfSERT ¢ affref - nPrivate 3R Giite Fa+wr giow w4t |
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THIZES (Version Examples)

e Internet Explorer 6

¢ Internet Explorer 8

e Internet Explorer 11 (078 S15)

Microsoft T¥ITH Internet Explorer-49 #fFat$ Microsoft Edge JIEEHRTF 4= Jrea 20ma
(ST LR |

2.8.2.5 Google Chrome (@9%& (&FY)

Google Chrome ZFT Google-49 tefs o owiem o IwE | G Fe, fmarm 99
GAzlaFIar MY TOEEEE T 59 | Chrome g 2A16%GT @@— Windows, Mac, Linux,
Android € 105~ G929 41 T |

Caf*8r (Features)
o TFO JERR - T 8 S THREE T |
o Tabs CAT - q==Te GFifeT SrERTee et @iy |
« Incognito Mode ~ 2i30®0 J16fER WWW@W 5
o Extensions & Add-ons - Chrome Web Store (4T® FEF JHHT=N FIRE 41 I |
o Cross-Platform Sync - Google SUIRFEL5a AICITa IFAE, AFSAE ' ﬁfﬁﬁ&'ﬁ'fﬂm |
o Automatic Updates — fHafie fimrat s 5T S=Css |

IZT (Uses)
STHIIED JITMER - <<, 71, A @Eicar!, S e $700 @4 |
RS G - Gpogle AMHT AT 7S &7 (IS |
GEAETE 8 WA - 27, fEfes, wiza Tent Siexree « Sr=ele |
SR WITHTE 9929 - Gmail, Google Docs, Google Drive 271w |
%7 F8fER - Incognito (WTE afETsH 3T |
TRt (V ersion & Platforms)

e Desktop: Windows, Mac, Linux

« Mobile: Android, i0OS
T« SiFfeetE Fafie Google Chrome-a@ Sfifaier AEG (ATF WHTEs 27 |

L ]

2.8.2,.50 Mozilla Firefox (e Faiasx)

Morzilla Firefox %A1 «@#f6 i @ eram Gibf arrmm giTea | @t &, A @3y T -aed
FOETTHOE By “f46@ | Firefox SF-2ibaedf a<ee 20, @w4 Windows, Mac, Linux, Android
208 |
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a8 wyf & Ty »
ey (Features)
o ¥S 8 ZEHl JIBfEeR - T Rt 959 90 T e ¢ |
o Tabs FITFIE - G G STEACHE (AT T |
¢ Private Browsing Mode - JTCfEr Sfeg A= g 1 |
 Extensions & Add-ons - Firefox Add-ons Marketplace (4T3 Sfsfire firsm camst <ar 7|
e Tracking Protection - STHAAISE WL 39 90 el3rsh a9 |
e Cross-Platform Sync - %, siP1eaie « 2oz [y foeizm e s am |

[T (Uses)

STEHFIRG JIEMR - AT, Zo1, T3 FHGT o7 |

WA AE - T TS e |

GISHEG & WM - &Y, fts, T3 Siewe © St = |

ST SITHTF™F UILF - Gmail, Google Docs, Online Banking o717 |

o foareiv Qe - Tracking Protection 9% Private Mode I9E1F S 13Ty 9aiy Tral |

TR (Version & Platforms)
o Desktop: Windows, Mac, Linux
o Mobile: Android, 108
s Firefox Fafie Seret =i & BEe Mozilla F2BT T |

.8.2.5% Opera Browser (‘ST71 Jreeia)

Opera 2= Gt 7o, 2@ @ fFaew eraw Jioe 31 o5 et 919 < | ars [75%-37 VPN,
WITC-FSIE TR S AL TACE | Opera Windows, Mac, Linux, Android ‘@ i0S-9 9Z[ &4
T |

hﬁﬁ(l?eatures)
. 7O IERR - ARTSEE FiTe 7t T feef Trage o |
o Built-in VPN - S7=12 &{Eref ¢ Farerar e |
¢ Ad Blocker - @7 3% afg g4
« Battery Saver Mode - FI={GTo 01 & I+ |
s Turbo Mode - 87 TG o Jrefer |
s Tabs ' Bookmarks - G AFIEF (o7 (4Tt @ T&7 112G ezt |

G (Uses)
o GUHIHIEE FMTMER - Ae@M™, Fof, SR TABD (7T |
o SAIEH A - T U CdfeT |
o TEAEE @ Heete - 29, fEfoe, HTe wiewEe a1 S |
o Toatem JrefeR - Built-in VPN @3¢ Ad Blocker J929 I fFarew gief |
o CIRIEE @ (CEGT LG T - o ool e Jrofer |

L]
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ST ZTSawT WS TR

Wil (Version & Platforms)

e Desktop: Windows, Mac, Linux
» Mobile: Android, 108

e

a¢

o Ret f¥6E : Opera Mini (CURIRTFR O Zlera! ), Opera GX (GEmame gy o
JIEETR)

3.8.2.5% Popular Web Browsers Comparison (IS Bfer)

l;t'm\'SEI’ Platform Speed gﬁf::::? - g{: ;::.aris .Use Cases
Google | Windows, Very Regular updates, | Extensions, Web browsing,
Chrome | Mac, Linux, | Fast Incognito Mode | Cross-Platform | Online apps,
Android, i0S Sync Streaming 1
Mozilla | Windows, Fast Private FExtensions, Safe browsing, .
Firefox | Mac, Linux,. | Browsing, Cross-Platform | Privacy-focused,
Android, i0S Tracking Sync Web apps
Protection _
Microsoft | Windows, Fast Built-in Integration -Office apps,
Edge Mac, ' SmariScreen, with Microsoft | Web browsing,
Android, i08 | Tracking 365 Streaming
Prevention - 8]
Opera Windows, Fast Built-in VPN, . | Turbo Mode, Safe browsing,
Mae, Linux, Ad Blocker Battery Saver, | Low bandwidth
Android, i08. Opera GX for | internet, Gaming
: Samers
' Safari Magc, i0S  Fast | Intelligent | iCloud sync, Apple
- ' Tracking Energy * - ecosystem
‘Prevention efficient ‘browsing, Web
; | apps, Streaming

3.¢. Proprietary Software (C2MIZGHR T#6SIR)
(ETeTEBTIR FEGEWR S N FRSWIE AT G (T IIIFEE TS A HAfFTEN A0S
AT A | 97 SPEEE e el 9 Iies I I ¥z it JIEET & ARG [&Fare T |
(af¥®r (Features)

o GIIF (G GHIH LS - LD FE TS 3 AREST Fa0s AT = |

o AEOH S - TECGRIT TR T S 7 T O J |

o B2 oromHT IEE WHAEE ¢ FAGTIFTONNET SFIT QR TR0 T SYAD

ferfrem a7 | -
o IPBTETE AT — G2 S e S «REes s90s AR A
o iR Brwrelr oo — oo ciieliETfE b anr e 9 cotiivia fter 459Ee 2 |
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THiZAS (Examples)
3, Microsoft Windows
=. Microsoft Office
9, Adobe Photoshop
8. AutoCAD
@. CorelDRAW

ER|T (Uses)

i Fie: Rl cerersHa, CowfiE tefd |

alierg foaiad ¢ felts afeix |

e ¢ e fwida |

COPITITR SO\ STIIeT AT forgauaety Srd eftarer |

.. Open Source Software (ST GT( W)

@wmmwwwﬁmﬁwmmw TS, ﬂﬁwﬁrm UEH
P e e | @l i B 3t 3w e 98 oy Fu )

hﬁﬁ(ﬂ‘eat&res)
o T 3% TH® - IR (@6 (4TS, ARRET Fq08 G THS FACS AH |
o TReNeT e ¢ R - A Feier sineat 7 |
o FREHD Tl - (e R IIYTFNTE FRCRT w= Ty @ =t |
o FPENETEE ALQ - AL ST YA A eZA A st ARS w1 T
o TRt @ sITaelE ST - cammifi '@ TG SR O Ty o |

TWiERe (Examples)

Linux - &0« 315 s=iitafbe Hwoer |

Mozilla Firefox - ‘S8 greers |

LibreOffice - S FF0GIIT *IFS |

GIMP - T Wty @ sfifire sebanyy |
WordPress - STAII306 9 Z9 (SfF 97 AHEGETIT |

YAZ[A (Uses)

ARG @ GTaq A #AfRwier |
W% @ (ETSToH (ol |
aifers, s ¢ fofte afie |
» W‘@WWH"{H

+ TPOTIEHT FE5 QAR (SIS |
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_ B0 TeeITa W Ao SR 99
‘~. ST
3. e Tl Aew et ‘
>, Sy abewia § wier 37
T, STHA (A (R ' o, B4 ¢ fomiBe tefy =
5. fafds o 3ta . (T8 AL
3, i TheIT T F Q@ e A A
%, e <, B ot 8 Al
of. TNRE AR . fefe orar
o, CIPT ST AYIFHE (I 04 o ewar
@, et wwhemmm ¥, GOEBENOCE FEEETE
o, (BT TR ¥, WfoeiRaT FEPemR
B. wwwmmwﬁwmmwmw
¥, fw B AL
o, fawsr g e
Teael: 5. % 2. %0, W 8.9 |
¥, WA (Fill in the Blanks) : .
>, s TEOEWE T AT WA Ao W ... cereanry G 8 FfpETE WEE,

ToEEEhe ¢ ooy o Bed ool
gcmmﬁmwﬂwﬁmmﬁﬁ@ﬂﬁﬁﬁm smram

............................ Ty
e o | T -
0, g TG e Tt 2 0 AT, T4 . R (589 Ay | T WO AfeE
8. mwﬁﬁmmmmﬁmmwﬁwmﬁﬁmmmmmmw
trits s saseanesns ECHTEE | TG AEH
€. ST I FPOCWITT (T (FC o.ooerrrrrarns ofCF, T TS (AT, AT TS LR FFE
0T Ad | Teq: TS
*f. Matching (feream) : .
F-A (et FAT-B (TN
>, e Smbama | <, wf S, TR @ e e ACPSWIE |
3. T DS 4, A PTG S, SR AT, NS ST
©. difiFe swbenre o, mﬁww GEAFTE w SOEIRES LT $H00, RN €
I
8. T greTE . TORTD SRR J1ow, WWGWWW
' TGN | -
@. (EEGIf FwrewE ®, FRrAw=, T 561 @ el SFad |

TEP: Y — Y — 60— T8 =T ¢ 9
o, wfewHewe o

S, S codig B syieeta AT e |

3. (AT B SR sREGeTiEE S T |
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©, T oy

S, THOEHTT I I

%, STEBSHI “CFEH H4 56 @ $7

o, DT AEreund 9 O 9F SRy 7

8. Seftafe Feome ayiT sieeet Sugd 3l |

¢. BTG commas S wre |

b, TR mEeE 9 9 9T FE I

q. IR FEOHI 2

b, FHiEE STATE NSNS SHiEae Whe |

5. e Sowria TepemicEs Sntgad 2

So. FRCTRES TFEETTT 7

53, BRI~ T, weiicafbe, Bt a<eie 9y

S&. CTEe weiiTabe Feborm Snead wre |
5. TUSE-fofeTF o

5. T @0 Sreed 2l | 7 A< %19 &8 & Khan Academy ‘¢ Google Classroom 32 ¥ |

fofSe i (oe Aicettal i, F2er facy wiewle weiree Aol g9 SRR PIeT e 5
7 AT TS FAE |

ez QT TRES AED GRS i ifeR e b emieR Wees? vaten afiEr
F&
3, FIE ©=ATE Chess Game C4T5T @32 T3 TN PUBG CATENS S50 SIBRT | WiAT c2iter o fommifs @
@S WSt TIU0E; WAE PUBG-CE IFBr2ae <4 Ie e Fee 2ers A9 |
&r: LT (BT AT (T NEPEWT TIge TErE? WeTE ety T Rer ¢ At
AT FZAS! FACE?
o, 43f6 rifTe fwieng FRE Adobe Photoshop fTa ceffeitsa &R «fés ¥, Illustrator TTa

CeIetT TofF 0 @92, Blender T2 $6d 3D W0 tofs w9t | -
el T GIGT ARPCTREET @ AT Wit TErenET TeYE? i (AMEr e
TERE ALFCA I F@[M |

%, I o -

. BT AT WT SIfETEET s eIt Sy~ Rrarae T |

weAGe FEET Freia RICEIR @ FEOCHIHT N FITH Ko7

. M6 weicaive Febor Ter Gl 2 o Swtgae gt =T |

fEFERTET wafte FoeT F g a7 797 Fir

frm-5raw wemafbe FebT @iy TRge Ty Srraewg e e |

GG AT, FFB G TSI (w7 FIST FZEF AP

. CRGRG Wb e AT A (et FRrdare sifemar e st |

. (BITETO IO A FE O TG Froita w4r 72

, s s em e AR Tt e iEe CwizAeE A AT S |

o, THITHUTEI FEPSTITIT VIALTT (GG Lol THIAEE TITF, @i, e Tegii)
femifare <y < |

ol . A
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