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DIRECTOR'S

Message

To reach heights one must start climbing and if the journey is difficult then perseverance is
the Rey to success. As a teacher we have realized over past years that success in any
competitive exam requires hard work and proper guidance. Engineers Academy with its
unique teaching methodologies has always proved that we meet the expectations of
thousands of students and parents to make their dreams come true. With changing
patterns, we have adapted ourselves to deliver the best and ensure better results.

This booR has been organized and executed with a lot of care, dedication and passion for
lucidity. A conscious attempt has been made to simplify the concepts to facilitate better
understanding of the subject.

Engineers Academy has many successful stories of students who secured All India RanRin
ESE, GATE, PSUs and JEn. Now we invite you to become a part of Engineers Academy to
explore and achieve ultimate goal of your life. We promise to provide you quality guidance
with competitive environment which is far advanced and ahead than the reach of other
institution.

We would feel satisfied if the book meets the needs ofthe students forwhom it is meant.

Lastly, we are thanRful to all the engineers, authors whose work has been the source of
enlightenment,inspiration and guidance in presenting this booR.

Itis hoped that the booR inits new form will enjoy its ever increasing popularity.

Regards

Dr. PanRaj Goyal



4
)
«

«
(v A
\ \§

f
\

& This booR has been written to meet the growing requirements of candidates
appearing for Basic Computer Instructor and other competitive Examinations. Though
every candidate has ability to succeed, but in today’s competitive environment, in-depth
Rnowledge, quality guidance, time management and good source of study is required to
achieve goals.

This booR covers the fundamental concepts of computer theory in a clear and
structured manner. The topics in this book have been organized in systematic, chapterwise
andtopicwise manner, makRing them easy and interesting for even a beginner to understand.
It is a very convenient booR and must be studied by candidates preparing for competitive
exams.

After studying this booRlet students can feel encouraged and develop confidence to
understand both theoretical and practical aspects of computers subjects. The concepts
explained in a simple and effective way so that readers become well equipped to applied
theirRnowledgein examinations as well asin practical solutions.

We hope this booRk will be proved an important tool to succeed in Basic Computer
Instructor and other competitive Examinations.

Even though, enough efforts has been made for correcting errors and printing
mistakes, due to human tendency there could be some minor typing mistakes in the booR. If
any such errors are found, they will be highly appreciated and in corporated in the next edition.
Also, please provide yourvaluable suggestions at :engineers.academy.india@gmail.com

Wishyou all the best. Have a nice reading.

Team of
Engineers Academy Publications



- CONTENTS

S.No. Paper Page No.
1. @Y7 3] o 10T d=T G ® T« 1= 3] 4= 14 Lo 5 XN 01-21
2. L@ 1= = 1] g Ve TR = = o 22-45
3. Communication & NetWOIrR CONCEPL.... e e e eeses e sescsmesesesssmsseemesesenasmenes 46-64
4, (N4 LoT 4 Y =T ol U | oY 65-70
5. Database Management SYSEEM ... eecee s e s s seserssesse s sm s smsessrssssememeneas 71-94
6. System Analysis and DeSIgN ... e ennns 95-109

7. ([0 2 I 1o T I [ =307 AN T o [ TF= 1 Lo s -3 110-143




CHAPTER

1

Computer organization

W &1 BRI Yommed! (Computer Functions)

YR Uh YoUIrRId gaidclNd UUMEl (Electronic
System) H

g5 fafid IO (Devices) & oA ¥ admR Hd
FRAT LI

HYR B TaIaT UGS (Systematic) WibdT TR
TR gra g1

JHTI: FR IR WA Uedh! IR R g 8:
g149c %?ﬂ%ﬂ (Input Device) — TRRAT %?ﬂ%ﬂ
(Processing Device) — RS %H'IEF (Storage Device)
— 3I3cYC f&arH (Output Device)

Central Processing Unit

Control Unit

Device

Input Output

Arithmetic/Logic Unit » =
Device

v

h 4

Memeory Unit

T gt gp1=aT MUY H IHGY (Coordination) RITRUT HR IeT
P IR T (Information) 7 giafcld et %I

e BT B ulehar

FHR B HRIYUINEH Th TRUEG (Step-by-Step) g
R 3R giet B

g STINTh! ¥ ST U Rl 8, S8 i Fdxt &
SR Tartdd (Process) dXdl %‘ 3R 3id ¥ uRumg
TR BT B
@@Wﬁﬁﬁ%ﬁg@?mardware)
3R YIHEATR (Software) Gl BT STALIHAT BIdll g |
TEAR YR F Hifdd YR B 8, I TR, BIAIS,
Hidig sMfe |

TR 3 T g €, St $eR & Ay 3d § 5
I 7 3R HY HAT R

BTSIWR 3R ITANTHA & ol JH-ag AT FHRA &7
S Ren IiteamR (System Software) Pl g
SR Ren (Operating System) HET Sl 8

PR YHIG: A T TRUN T UTei BT 6:

299¢C (Input) — IR (Processing) — S3{I3cYc
(Output)

3 Al RO DI AR HEYER BT IPO WIRfdhd (IPO
Cycle)ﬁT\—rﬂﬂT%l

$YS T 8?7 (What is Input)
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$1Yc g Ufehan 8, s d1em ¥ IuaiTehdl $EeR &
a1 3R &= e FRar g

HYR W Dig (g 78 & I&HdT; 98 Had oy M

= & SNYR W 1 el B

$TYe gMAT (Input Unit) STANTEHAT & U STHGBRT &

Fafyd w9 § NIRRT gfe d% ugan g1

g19c fafts Suwmon (Input Devices) & ey 9 foar

STl &, SI:

Fiars (Keyboard) | HISH (Mouse) | TR (Scanner) |
HIA (Digital Camera) | ARHIHH

(Microphone) i

g@c’éﬂe{aﬁ, T, o o eafy & =u o g wehan

|

TR A1 82 (What is Storage)

WRel 98 uihan g, forad et ok Fdx &) ufaw &
IUANT & oy qRf&r =ar S g

HeR T 327 3 UbR A GEId Sl 2

o SRR YR YTemporary Storage)

o R YSRUI )Permanent Storage)

YRt HSRU & W YW (RAM — Random Access
Memory) &1 ST a1 STl §, S %adt BRI & GRM
ST BT TIBIA Bl &

gmfr HeRU & e g IuesRull &1 Iudl fbar Sirar
8T8 f&%® (Hard Disk) | Jifers ¥e I18d (SSD - Solid
State Drive) | U 184 (Pen Drive) | Tt (CD) | SidTa!
(DVD) | @L—B\’ &% (Blu-ray Disc) | TR BT (Memory
Card) i

TSl & for T e forddt Ht STHSHR! &1 QRigd T8l 7@
b dTl

TR T %? (What is Processing)

TRIRAT 98 Ufha g, ford $99e & FU H U S Bl
ﬁ'-‘laﬁlﬁ(Analyze) WWW'&WW%I
qg Wﬁ'@lﬁ: ?‘TCW{\(CPU — Central Processing Unit)
gR1 faa ST B
Hdg & i+ v T B |/
o ﬁuawgao—ré )Control Unit — CU)
3BT QHT‘IT%%H?T&C JArithmetic Logic Unit
—ALU)
o IR JRegisters)
ALU TG (Arithmetic) 3R dlfdhds (Logical) HTAT &1
HUH Bl B
Control Unit G} se1sal & ofF JH-ag T Bt 3
uﬁrﬁg%aﬁ“{HRAM TRt ¥ ¥ e B JURld
Ht g
gwwwﬁ%aﬁtrﬁfumg:r: Rl & O f&a e
|

GHG?QE' T 8? (What is Output)

WM ENGINEERS ACADEMY
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3fr3eye a8 ufpar 8, e me J I9iid et &
IUGITedt & I U T ofra 21

I8 Ry eae, i, @l o1 difsa & =u # 8 gbdn
g

Online Coaching:
www.nimbus.org.in
Mob: 7374000888



ENGINEERS ACADEMY

computer orGANIZATION [EJl

www.engineersacademy.org

o 33cye fAF IUSRUN (Output Devices) b HTEH
o HiMeR (Monitor)
o fieR (Printer)
o W (Speaker)
o TN (Projector) 3t
m%ﬁl’q
o ?Wwwwﬁmmaﬂqmmw
|
o fardt RO &t file FA R FI R gRomm ure
gIargl
o %ﬁ T (Error Message) Ht AR W U&Rd g1
I
o 39 UBR M3CYS TNl I U8 AHGRI ool §
% SR gR1 foran o S v d Y81 a1 TRl

A (Memory):

o TR (Memory) HEER YU &1 98 W@ YT 8, S8t
gYe fSa/T (Input Device) GRT U e, 3T 3R
TR RIE T J WU (Store) T 91d &1

o TG HER P AR FET I

o N9 UHR OFa ORI (Brain) THHRT S ATE 34T §,
I UBR SR # STl HI GRf&[ W & g A9 &1
U b SfTelT B |

. fﬂﬂﬁ HET UHHU 3?5['5: (CPU - Central Processing
Unit) 1 U Heaqul Td 3ifiret 3T 5

. 3@ qeq TERY (Main Memory), 3R AR (Internal
Memory) 3{Ydl TYAe AERT (Primary Memory) ot
eI oI & |

AAY BT BT (Classification of Memory):

HYR H T 3V 3P TR I AR Sl 81 37 AARI:

3l e AfOrt A faunfora faan wiman &:

1. UTfies BHERT (Primary Memory)

2. mm(Secondary Memory)

YA AURY (Primary Memory)

o TS AU a8 AURT §, Forad et oik v urRiT
(Processing) %aTFI MW@WW%I

o g WY CPU F T SNl B IR HTaTHT USH R X
T IUTS BRI B
TR AHRT &1 UHR &1 5ie o:

o SRR AERY )Volatile Memory)
o @RW)Non—Volatile Memory)

SRR AFRY (Volatile Memory)

o UE VY Fad q9 d% Sl WA W §, 9 a%
SR A1 (On) B &1

o N § PR § FOT § AT ol ol S ©, ST
HUfgd SeT 18 Bl &Il g

fRR a8 (Non-Volatile Memory)

o TE YN FHR & BN & a1¢ +ff ST JrfErd et B

. ugfé;srw@rmﬁuﬁu (Boot) dXA H WD
BT Bl

o [ (Booting) I8 UlhdT B, P §RT HHeR URYH
Bl g |

WIS AR & TR

TTfEres AR gRed: & | & o gt &

1. 3’14 (RAM — Random Access Memory)

2. 9 (ROM - Read Only Memory)

Offline Coaching

Mob: 8094441777

ENGINEERS ACADEMY

TYour GATEway to Profezsional Excellence

\
= ! IES » GATE » PSUs » JTO « IAS « NET

RAM (Random Access Memory)
e RAM HICR FI SRR AARY (Temporary Memory) g1
e U9 §H PIAIS (Keyboard) IT 3 TAYC fEasy &
TeaH ¥ ST g9l R &, il 98 Ugd RAM H TURId gl
gl
e 3D FIG CPU HTIHATIR I RIM ¥ ST U HR
TR BT B
e RAM ¥ 3T 3R U $ad B1d &b R 81 T8d o
o YR TN A1 ISl Id T W RAM H Tufed T+t
SHBRY e St B
o 3 ®RU Y dAersd BERT (Volatile Memory) &8l
ST Bl
e RAM @1 & (Capacity) faftrs SeRI & Iueisy gl &,
S - 4MB, 8MB, 16MB, 32MB, 64MB, 128MB, 256MB
3fe @ 7 GB 3R T8 # +fy I
RAM & UHRR (Types of Ram)
1. Dynamic RAM (DRAM)
o Wh(DRAM)WWWﬁ RAM
|
o 39 Fuffa siavid R R (Refresh) AT TSl
gl
o T @1 31 § - fau & fagga smawr & g=: wfsha
T
I8 ufd Jbs golRl aR Rpwr gt 21
IR-IR R B8R & HRU SUB! A (Speed)
30eIHd HH gt g |
2. Synchronous RAM (SRAM / SDRAM Tg¥ 3ER)
o R W (Synchronous RAM) CPU P ‘EI@)[
(Clock Speed) & 1Y dreriel # &1 B! 2|
o 39 PRU Ig Sl & AUFG Ao ¥ RFEART
(Transfer) av_\’_cﬁ%I
o DRAM &I JaI | I8 3Hf¥id ot gictl |
3. Static RAM (SRAM)
o Wfed I (Static RAM — SRAM) BT IR-8R R
(Refresh) T DI SATaGSHdT g BIdit|
o 39 PRUTE 3l B e RR w0 § JRdrd @
THd Bl
o U DRAM &1 g1 H 31 ot SR #gft it 3
ROM (Read Only Memory)
e ROM WWW (Permanent Memory) %I
o IUH HR MU F T TS UIE WUEd B
feT a3
o I YU B YR ®U ¥ dear a1 fyermr T8t o
b, Had UG (Read) ST Thdl g
o SR §E §H & d1g f ROM | YUBId SeT JRIard Ygdl

|
o T PRU T AH-JAEEA FER  (Non-Volatile
Memory)WGﬂ?‘lT%l
ROM & UHTR (Types Of Rom)
1. PROM (Programmable Read Only Memory)
o PROM (Programmable Read Only Memory) Udh
UHR I TR AARY (Permanent Memory) %I
o IUH ST U UMM dbdd Th GR g JUGId
(Program)fav_QT\_rlTW%l
o TP IR T o€ I & 918 39 Fean a1 firerr T8t
S HehdT|
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o 9g :Iﬁ—fﬁw B=p21 i} (Non-Volatile Memory) %’
ZfTT R o B TR it SeT R @ 2

2. EPROM (Erasable Programmable Read Only
Memory)

o EPROM (Erasable Programmable Read Only
Memory) T UHR B! R AHART (Non-Volatile
Memory) H

o A Tufed ST B WISTH fHIUN (Ultraviolet
Rays) @ Tl § fireran S g1 §1

o Tl fem & diq gﬂﬁ g1 =4 e W
(Reprogram) foran o 9T g

o YT WMRIA: BHAR (Firmware) 3R f=Is o
TR Y QR - & e IuahT &t Sl B

3. EEPROM (Electrically Erasable Programmable Read

Only Memory)

o EEPROM (Electrically Erasable Programmable
Read Only Memory) Tdh YHRR P R AR
(Non-Volatile Memory) %I

o 39 HUfRd ScT & fagyd dahd (Electrical Signals)
! TeTIaT ¥ e o 9o 5

o 3@ TR-IR URH (Reprogram) far S gdar %
fom1 o &1 Rikew @ Reprd |

o Ug AMYF® bRl H BIOS, Firmware 3R 3
DIHIRYA STl bl JRI& T@H & oY IuanT i
S B

ﬁ?ﬁua?ﬁnﬁ“& (Secondary Memory):

IEGIRED AR (Secondary Memory) &I IUANT ST Bl

e qHT I JRI& 3G & fore faa e g1

o TG IYR P R YU UMt (Permanent Storage
System) Mk

o 3OH G 3T FYR §¢ T W ff W & 3,
O 39 AM-dIaezd AHRT (Non-Volatile Memory)
f o1 ST 3|

o IUPH IWUNT 98 HHR & S, JidediR, SHoRfeT
fIeH (Operating System) TUT HAeciHifeal BRdl BI
Hufed B & fU fobar S 8 |

o TG UG HERY (Primary Memory) &1 ol § $fI%
TUGUT & (Storage Capacity) Y&l &Rl

o fafius a8 & wia IR §:

° 6’[@? o (Hard Disk) | SSD (Solid State Drive) | BE]
(CD) | Statst (DVD) | |- f&%® (Blu-ray Disc) | Tt
&% (Floppy Disk) | LR g1kd (Pen Drive) | T B
(Memory Card) 3

o TE AARY IaT dBAT (Backup) SR fefaiferes Tugu
(Long-Term Storage) % foT 3fcdd Iyt gt g1

CPU (Central Processing Unit):

e  CPU &I RT ATH Central Processing Unit gl

. 3@ Processor Il Microprocessor ﬁaﬁrm%

¢ CPU $WR &I Yo TEay0l 9e& § 3R TV SRR
%EIW}\ET P ARKTSH" (Brain of the Computer) BT STdTl

[

o YR W fbar I 1 YdS HH — AR 98 UM g,
T 81 a1 fHe v &1 fwres — 3fdd: CPU gRT @
HUF B Bl

Offline Coaching

Mob: 8094441777

ENGINEERS ACADEMY

IES » GATE * PSLUs » JTO « IAS « NET

o« WA Usal H CPU T8 FHTE & off Tl Arithmetic
(SFHITTOTC), Logical (@fchep)  adT Input/Output

Operations CARELIEC RGN

CPU &T J&I &T4:

e CPU @I WHE BN IUUNHAl gRT R MU R
(Instructions) P! WIHR HAT EﬁFIT %I

o T o G B A=Ay (Machine Language - 0 3R
1) H g UG HRd1 g

e CPU UNd SeT &1 fawerwur (Analyze) HXdl % 3R
WWHT& (Calculations) W‘cﬂ%l

e g Arithmetic (31'37_’Tﬁl?ﬂ'€|) 3R Logical (ﬁTﬁﬁﬁ)
ST= 1 e d e 21

o TR gof 89 & a1 URUM (Result) & FART &
Tfed Rl § AT 3M3TYC fSA®H (Output Device) &
AT § TRgd BT ¢

. R T T @ v BT — AT e TR ),
O Y, 9 Qe 81 1 HIg AR IamT — I a7
Wi Y CPU & Aemd J € uf g 2

e CPU TR R4eH & FdATEH (System Operation) &I Fdfd
T g 3R faftd sheal & & w9y wifid SR
gl

3qQIgRUl (Example)

A T 39 R W €1 TRATSH Y ST 18 B

1. 3 PIAS (Keyboard) & HILH I TEATE Tof B |

2. PAS W@Tﬂ (Keyboard Controller) 39 Kol Eﬂ?lﬂ

®IS (Binary Code — 0 3R 1) & uRafda Hml

3. Jg S¢I CPU T Uga|

4. CPU & 3 TRIA ALU (Arithmetic Logic Unit) 3

el UR Ty foba (Addition) S|

5. gRomH AffFeR (Monitor) uw'cﬁ?ra‘f%rr@m

39 YR, CPU Tt ufehanaft &1 Fwre #rar g

CPU @1 R (Structure of CPU)

e CPU HREIS (Motherboard) UX R oy R, o
CPU WTdhe (CPU Socket) Fgl Il &, & Ri1fid faan
ST B

. Wé@ﬁﬁ@@ﬁﬁﬁ?(Square)ﬁU%W@ﬁT%,

|

e CPU & MR TGl ¥ dPR 3RAl adb Jed giforex
(Transistors) 3{d&d Tdelt wRal (Microscopic Layers) x|
FARYA 8Id g

o 3 TifoReR 9 (Switch) Bt aRE B B &, S 311 (1)
3R 3 (0) BT RUfA & FeaThR SR (Binary) Tdbd!
R B A 8

o 3Gl TifoRex! & AT ¥ CPU ST &I U8UT (Receive),
TG (Process) 3R URUMH &1 T (Send) BT 51

e CPU & 3ix fffm ofde 9w (Internal
Components) ﬁa % S
o ﬁuamgamé (Control Unit — CU)

o Wﬁﬁﬁﬂ@?ﬂ%m JArithmetic Logic Unit
— ALU)
o IR (Registers)

e CPU B! R &9 (System Bus) & HI9H ¥ AARY

(Memory) 3R WW@@S’IW%I
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o 3MYFFH CPU T HI AURY (Cache Memory) ¢ Bl §,
%h ST T T ST U FRIHR TRIRIAT Hi T T T

|

e CPU & T 34 UHR SR &t STt § fob 98 HH
I oifde ¥ 3ifie Fexi & Fufed &= 9|

CPU® YUYW 9c® (Main Components of CPU):

CPU & TR §&H UTH Bd &

o SHIOCT T dlfhe IHTS (Arithmetic Logic Unit —
ALU)

« AU SHS (Control Unit - CU)

o IWRR /WWI’&F (Registers / Memory Unit)

9 YU (Buses)

Control Unit (CU) - F—mawsaﬂ'é

Control Unit &1 I&T H CU WTGI'IHT%I

e TG CPU & 98 HEAQUl UM B, Sl dugex & @bt
3fialke ‘SZTFIETﬁ ¥ oEf & g (Control) 3R
SR (Direct) FxaT B

« Control Unit 78 Fufika &t § f6 ®iF-u1 fAdw &a
fAnferd grm oiR forw gats gRT fasam e

e g TART (Memory), ALU (Arithmetic Logic Unit),
Mo (Registers) dYT Input/Output Devices & &9
9T R el g

. T PR BT “Traffic Controller” BT ST 8 Fife
o TeR e g argd &1 sarme! &1 FEka
Fe 8, 3 UHR Control Unit ST 3R SN & varg
CalRRECE RGN

o g ff PR B AMEWSH AU Hhd (Control
Signals) HST®HR o URIRIT ufehar &1 HafRd 1T
TGt B

Control Unit & &1

STANTHAt I YT ST HI DR HAT (Accepting

Instructions from User)

e  Control Unit HARY (Memory) @fﬁéﬂ (Instruction) YTt
FR g 3R T8 Pl st B far sren & = gl

ﬁi’ﬂﬁ P fEPls BT (Decoding the Instructions)

o T9E= TRAF YT (Machine Language — Binary Code) E:
81 1 Control Unit 3 THZIHR 00 Bl ¢ b b
UHR BT TR (Operation) ﬁv_CIT\_rl'FIT%I

ALU, Memory MR Input/Output Devices ¥ diw 9uag

R BT (Coordinating Between ALU, Memory and

1/0 Devices)

e Control Unit 94t Wls?ﬂ & o draad (Coordination)
T ® 3R 3MaRge fAREF Wahd (Control Signals)
DEES

= =« Sfa 339'!% GEZ TEHF-IT (Sending Instructions

to Appropriate Unit)

o e o T § 4 ALU @, Al SeT GuRy @ Fefdd
% ar Memory ﬁ 3R gfe gy fewam % ar Output
Unit 31 & 9 &I1d &

TRIRIT &1 $Ues SgaRT §I¢ I@AT (Maintaining

Proper Sequence of Processing)

e  Control Unit ﬁﬁ@ﬁ B % & wrf 3&—59[ hH (Fetch —
Decode — Execute) 13[@”

oy &t 3l3cYc qﬁl? GER\TE (Sending Result to

Output Unit)
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o P YUl g & §IG RO &I Memory & Fufgd a1
Output Device d& TSI ST B
2. Arithmetic Logic Unit (ALU)
o  ALU I R AMH Arithmetic Logic Unit%l
o Tg CPU %I 98 HEayul HIT &, St Tft sfamifordia
(Arithmetic) 3R dIf$® (Logical) BT HI IJud
FRAT |
o ALV TH fefsed Tfdbe (Digital Circuit) 8, S
WE@T@[ (Binary Numbers — 0 3R 1) R B
AT
o YR H g It Wt TR — SN WS
(Addition), 9cTd (Subtraction), T[0T (Multiplication)
3R YT (Division) — ALU gRT & &1 STt &1
o e Jd-l (Comparison) J Gfdd drd ot d=ar %
WY — BT (<), TS (), NER (=) 3N |
o  ALU, Control Unit ¥ UTE A= & 3MYR R B
FRAT |
o TIRIRIT % GRM 3MTaRadh 32T IORCR (Registers) AT
AARY (Memory) & ALU T TN SITT & |
o &M guf g9 & I IRV (Result) G: I0ReR AT
A A O e S |1
o SMYF® CPU B TH F 3fF ALU 1 B WHd B,
o TR T1ft (Processing Speed) E'Gf\_rl'l?ﬁ%l
ALU & & (Functions of ALU)
3P &Rk (Arithmetic Operations)
o Add (SIS - T T7 3fAF WA BT TSI 3BT
BIUREEANEI
 Subtract (9€H) - T T H I GO WA 1 GeHI|
e Multiply (O ) — TBAT3H BT O BT
e Divide (UFT &A1) - T&h T &I gasl ¥ fauifoa
H
. ﬁrmﬁmmﬁm?m‘r (Binary — 0 3fR 1) =4 & & Tt

Fl'lﬁﬁﬁ o (Logical Operations)
Less Than (<) —Eﬁa% EﬁﬂFﬁﬁWWq—é
feffed &1 i B Sler 31

e Equal To (=) - SRTR & - & ! & JAF B S
HAT

o Greater Than (>) - §8T & - &l AF & &9 &1 §, T8
fuffa s

e Comparison @aﬂn-ﬁma%anﬁﬁwm|

« Selection (TT) - T (Condition) & YR W FAfy
Saill

e Matching (@) - &I SeT1 a1 O &7 oMUy o e
&

3ifaf¥ad &1 (other work)
e ALU Bitwise Operations ot ear % o AND, OR, NOT
el

e g Control Unit ¥ U 3R & IR &1 HRal g

o U ELUf B & §Ig gRumH Ioex (Registers) T
W(Memow)ﬁﬂﬁmw%l

ALU &1 3fia¥e® TIIAT (Internal Structure of ALU)

ALU fafts 9R & RUd (Signals) iR 3T (Data) & HIEH

Y BT BT ¢ | TP T Ued Fafifed §:
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(i) Signals (ﬁl’ﬂ'?l)

o Signals ﬁ?ﬁﬂ Hhd (Electrical Signals) B € o
ALU 3R CPU & 3 UM & ofd a1 HT 3HTEH-
UGH $Rd 51

o QWWW(BinaW Form — 0 3R 1)13@%

I

o  Control Unit ¥ 3 aTd Control Signals gg fuffa
R & 5 ALU B B9 TR 3T 3

o ALU gRI 3dd Status Signals (S Zero Flag, Carry
Flag 3111%) mﬁméswa%%ﬁﬁmﬁ%

o Signals 113 few ¥ 31 & UdI§ (Data Flow) &I
fafa a8

(i) Data (3<T)

o ALU H gH=Ia: Epfs?g'c' 3TRUS (Operands) ﬁﬁ%
— A 3R BI

o U ATRUS IR (Registers) T AR (Memory) I
T b ST €1
ALU 3 g 379e IR fReffa SifoR=e &t g1
TR TRT 8 & dTE URUM (Result) 3T3TYE Y
% U H U g 5

o FIYC 3R 3MITYC HI HGH-UGH Sl a9 (Data
Bus) % WA I Bl B

o Data Bus ®! TIST8 (Bus Width) T8 Fufftd &t &
& U SR fordn feeg wmiaRa i o god B

(iii) Opcode (\?vﬂ'lﬁﬁ?{)
Opcode (Operation Code) dg faRw w8, S ALU
! JATd & b DIF-T1 HR H=AT 51
Tg Control Unit §RT ALU &1 HSlT SITdT 5|
Opcode T8 FHiRd Fra1 § f TR SIS (Add),
Ycld (Subtract), dd-l (Compare) Il ﬁg g
qiford B grm

o Tfe Opcode 4-foc ®T8, A I8 2* = 16 faftF THR
¥ SRR FRifd X IHar |

o Opcode & HEH ¥ AU T3 )Multi-
Functional) EFI?IT%'I

(iv) Status m m
Control Signals ff 3R J ALU B 7a% xd ]

o ALU 3TIRRM &+ & dIg Status Signals el 3R
DE ]

o Status Signals GRUTH &I fRUfd &I axfd § — 99
ORI YT )Zero) 8 T HY )Carry) SUH G B

o ¢ B YdIg IHRId: SR ¥ e )Top to Bottom)
Ft e A g g

o U Status Signals 3T B TRRAT ) guifad & &,
fa=Rw@R Conditional Instructions H|

Registers RforeR)
e Registers CPU & dfax f¥q 3f&dd 3= Tfd (High-
Speed)ﬁ@%@iﬂ@—ﬂ:{fﬂa%l

e U MRRR (Processor) BT AdRH HIT Bid & 3R AY
ALU @ Control Unit & Tz]_%?%?f gl

e Registers PHT IUANT ST (Data), IBER (Instructions) 3R
Headf uRome (Intermediate Results) P SRl = g

o Registers @t T RAM J +ft 31fd Bt B, Fifes 3 cpu
& iR _sﬁ R Eﬁ?[ % 3R Y fhe TR (Circuit Level)
R & Fd 5
o IA®I AMBR (Size) AT BIaT B, Afb= TfA (Speed)
I giet g
e CPU P HId&HA (Performance) FW g dD
Registers 31 TAT 3R IH! & W AR w1
o T UIR & Registers ﬁxﬁuamf%%umnﬁm
ST §, O -
o Program Counter (PC) - 3T fAwfea fﬂef CI
1SR &1 Tar a3
o Instruction Register (IR) - gaaE ey &t
TN BT B
Accumulator (AC) — T T GRUITH 3T & |
Memory Address Register (MAR) — AR} &1 uar
TRt BT ]
Buses (3 JUITel)
Buses d ¥R AR (Communication Pathways) %‘ [EECY
egd ¥ CPU, AART (Memory) 3R 31 gTSATR T
& s Ser, A qut Mg Gl 1 3MeM-ueH gar
gl
e 7 T:h_sc ﬁﬂ'ﬂﬁ FI'I'sFﬁ (Electrical Lines) &1 dHg Bﬁ'cﬁ % il

HeR YUl & fafda T ) S o shisdt §1

e Bus UUMTCH &R & R @1 UATE (Information
Flow) P! Jaraf®yd ik Fafd st g1

e Bus @I AISTE (Bus Width) T8 FuiRa &<t § 5 wo
IR ¥ e faey (Bits) RARd fT o1 9@ g

o Bus @I T (Bus Speed) RieHd @) Iuy Ue=iA &mar
(Overall Performance) aﬁu‘mﬁaaﬂ‘cﬁ%

q0 T UPR F 5 (Main Types of Buses)

Data Bus (@ETE'\‘D

e TG CPU 3R Memow%@ﬂwwﬁm—
UM R B

o g fgfem (Bidirectional) Eﬂ?ﬁ % 3pyfa SeT aiAl femmsit
T o1 Bt g

Address Bus (Q%'\‘l'ﬂ'\‘l’)

. WW%WW (Address) ﬁa%:rm-cﬁ% Glﬁ@f
ST U 1 fora g1

o % MG UHIG (Unidirectional) Bt 8, S CPU &
AARY Pt 3R STt ]

Control Bus (a@?ra'm

o Yg f@Fur I&hd (Control Signals) O Read, Write,
Interrupt afe ﬂﬁ?ﬂ%l

o TR e & e & FRifd sl §1

CPU 3R Cooling System

e CPU 3fie WRAIRAT (Heavy Processing) ¥ R &
AET T ST (Heat) S BT 8

e & CPU Sfed TIUF-ITI\;JI (Complex Calculations) 3R
TAIeTfRBTT BT ©, Al ISP IR (Transistors) ol
A HR IR ¢, TR a9 9 ST B

o i AU 3% §¢ WL, df I8 Ried &1 driemdl
(Performance) P UHIfAd B bl % 3R ETC%%W A

TRt HRA & forg fpar S g1 JHIH i ugar T |
. uﬁﬁn%aﬁq qu@a Registers f[?ﬂ%
Sl B, afes ALU e TIfr & TTorT R T |
Offline Coaching o Online Coaching:
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o T Tl P AT w1 & T cPU & IWR g Riw
(%Heat Sink) TN ST ©, ST 3SAT 1 HelThr HH Hal
|
e Heat Sink & HWR TH: W A (Cooling Fan)
gww%,sﬁw%mmﬁnﬁfﬁwﬁw
|
o MYFF dYR ¥ PO I UaxH Ren # fifds
%ﬂ%‘i’ﬂ (Liquid Cooling System) T Y IuTT o St
|
e Cooling System &I &I 3eRI CPU & dAYAM &I
ﬁTf\&‘IT‘NﬁﬂT (Safe Temperature Range) ﬁwm%l
cpums'ﬁ-ra:m
ST P Uga ARH TR 1970 & G/IH H Intel HUAT
GRT ST T T
o IU YT ¥ WP W ddb CPU & feomgd & PR
fawm gan gl
e CPU I (Speed) H 3rfis 3fG g3 B
o SUD! B (Performance) H 1t Hg@yul uR gon

gl

. gdifd, 396 Hd F1d RIgid (Fundamental Working
Principle) ﬁﬁ%a@qﬂaﬁqﬁg&n%

IoReT AARY (Register Memory)

o TR AERY (Register Memory) TR (Processor) &

g‘a R T o S T areht B AR T St
|

o ZUPH T B CPU &I @RA (High-Speed) el
Ui BRI EIel 8|

. q’s’mgﬁmaﬁmm@elay) %%We{ﬁm
E2GI

o MoReR 37 a1 A1 FERN Bl Tufed wRa B, o R @i
it (Immediate Execution) [ERIRSIGI Eﬁ?ﬂ %I

o FRER WY cPU F iR UG B 7, TR 3BT T
(Speed) RAM ¥ off 31fdes Bl §1

IR Bt ﬁ"xﬁ'ﬂ?ﬂﬁ (Characteristics of Register)

75 cPU & iR fRud Bt 21

3{dd 3= T (Ultra High Speed) ¥ &1 &Rl g1

TS IHg A ifd AE A e 7@ gl 2

TRIRIT o} 71fd B werfad et 3

PR DI PRI (Performance) & ﬂ%@'{ﬂf Yftren

furch 31

o WRER HT MBR (Size) AR VT (Number of
Registers) &R B1 i FAufa w7 & Ayl §1d 81

o foae 3w SR A IR B, CPU It & HRIGAT

(Efficiently) ¥ BT B

IR AR &1 HE

o PR B UKRAT Ufhar goIa: IoRer R AR Pt
gl

e o CPU &t wmH &1 fAunfea (Execute) dl % ar
98 ST ! Ugd IR § A B

e TP §IE ALU (Arithmetic Logic Unit) S ST TR 0T
(Calculation) FRT g

o MR CPU 3R H’@Ifﬂﬂﬂ (Main Memory) & o9 TH
Eﬁﬂgﬁ (Fast Interface) mam‘faﬂ?f%

IR A & TPR (Types of Register)

frafafea Tge YRR cpu & IUANT it I &

1. Memory Address Register (MAR)
Offline Coaching
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Instruction Register (IR)
Address Register (AR)
Accumulator (AC)
Program Counter (PC)
. Memory Buffer Register (MBR / MDR)
(1) Memory Address Register (MAR)
o Memory Address Register (MAR) T F AR &
39 Ud )Address) BT TUR BT &, ST81 & ST UGl
(Read) ST § T ST&T ST frdT )Write) ST & |
o W4 CPU DI HART ¥ ol faviy Se1 &1 sra=addr
BI 8, Y 98 I 2T HT Ul MAR & @l 3
o MAR I8 gRfEd 31 & i CPU T8t FHRT iR
(Memory Location) Wt@wﬂﬁl
(2) Instruction Register (IR)
o Instruction Register (IR) gaE # fAfea
(%Currently Executing) 81 8 FaxT & URd Hal
|
o Od PIs Ay AARY & cpu H N o B, o I¥
Ugd R T 3T o1l g
o sﬂéﬁ dlg Control Unit (CU) 39 ﬁ'ﬁ’[ Eal Tehr
3T ) wferan Ruffed Bt 1
(3) Address Register (AR)
o Address Register (AR) Rt Q@ﬁl"’[ )Memory
Addressing) T TgRIe® BIdT 71
o gk MAR Ht TS &ar §, Afd AR Bl Ser
% R )Location) HI I9 AH §Ice BRI §, 5d qH
39 3T Bl ARl s Bl 2|
o U% AU ¥ ST T YFetch) 3R TR HRA )Store)
& Ufshar & Aecayul Yfier Rurdr 21
(4) Accumulator (AC)
o Accumulator U foRiy Iorex %’ S ALU GRI ﬁv_q
U TUMETHSD )Arithmetic) AT GIEZZ )Logical) Fraf
& IRoTH B 3R TU | GulRd 1 B
o OF ALU fpdl STRTA BT [ T 7, A ISP
Uﬁ'UﬂﬁanAccumulatorﬁ\_rl'lﬁT%l
o 9% 91 dg UNUMH I1 df FERT § dufed fean
STl 8 T7 3M3Ye & forg e Sfra B
(5) Program Counter (PC)
o Program Counter (PC) dg IR % S 3T
feorfea E,Pﬁ ard ﬁ%QT )Next Instruction) & Ud Bl
Tufed axar gl
o Ug CPU I ¥l ¢ b smran fAdw frg Ao
B Y TR
o Intel x86 AR H Sﬁ U—G’@T Instruction Pointer (IP)
it ST S Tl
o 8085 HISHIUNR ¥ I8 16-f9T )16-bit) HT favy
R BT B
(6) Memory Buffer Register (MBR) / Memory Data
Register (MDR)
o MBR @ MDR (Memory Data Register) W Far
ST 8|
o Ug IMNReR 39 o1 1 FEw & st ¥ U 9
Tl BT 8, S HHRT | CPU B 3R AT BT &I AT
CPU I TS Bt 3R ST BT &l
o W§ MAR et AERY pRE & ST FRar §, @
I WM &1 3T MBR T HIUT g1 ST 3|
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EEWF[ TSP (Instruction Cycle):
S STNTH AT W G ?ﬁ'sc ﬁ%:'ﬂ Instruction) o %
@ cpU (Central Processing Unit) 39 ﬁ%ﬂ ol Eﬂ%ﬁ
U9 &4 3R IRUM TR B & T U prag
UfehdT 1 UTe H=al 5|

e 3TY @ IRUEG UfhaT BT Instruction Cycle TT Fetch—
Decode-Execute Cycle gl SITdl H

e Instruction Cycle TR B! T YoMl &1 Y MUYR g

. gwmmns@aw%mmﬁﬁwﬁa (Execute) fﬂ?ﬂ

|
Instruction Cycle & HTT TR
MR Instruction Cycle fafaRad zron & {Uffﬁ'cﬁ &

1. Fetch the Instruction
2. Decode the Instruction
3. Read the Effective Address
4. Execute the Instruction
5. Store / Write Back
1. Fetch the Instruction (ﬁi’QTW CXE )]
o 39 WU # CPU T BRI )Main Memory) ¥
AT &S YT bRl &
o Program Counter (PC) 39 ﬁ%‘«’[ hT Udl )Address)
FaTa 8, fr s Fnfed faran s B
o g’s’ Udl Memory Address Register (MAR) T ST
I
o TR ag ™ Memory Buffer Register (MBR) |
T B
o %ﬁv_\’ T8 Instruction Register (IR) ¥ TG g1 STl
|

o TYYBR A AU ¥ CPU I Ugd ST & |
2. Decode the Instruction (ﬁ%‘waﬁmﬂn
o S TRUT H Control Unit (CV) Instruction Register
(IR) & Tfed fAdw &l g 21
o fAdw u=f um (Machine Language) 9T EIERR
(Binary Code - 0 3R 1) A ?ﬁ?ﬂ % sﬂﬁ—m 3T
f&®IE (Decode) AT AT el B
o Decoder%ﬁﬁmm%ﬁ?z
« BT SHTRIE PRAT R
» TSI RFATRI
» o IR BT ST HRAT B
3. Read the Effective Address (UWU?ITU?.EHT):
o Tfe A& A Indirect Addressing gt 8, @ gga

IRAMA® )Effective) TdT UTE T ST B

o dfg ﬁ%ﬂ Direct Addressing i | % ar g1 Y U
R T S |

o df¢ Indirect Addressing g @ Ugd AERY ¥ gyt
(Effective) TdT UQT STdT g1

I P ST Main Memory T Fetch ﬁ?cnerren%w
g RO YA Fxar § & cpu Id ST R Frd
Cadl
4. Execute the Instruction (ﬁl’%‘\’[ ﬁﬁ'ﬂﬂa’:ﬂ
e Instruction Cycle WWWW gl
o Control Unit (CU) %ﬁg %q Q1Y 3= &) Control
Signals & ¥4 # CPu & faffd uml (ALY,

o ALU 3OIH TIORNA  (Arithmetic) a1 dlfdbd
(Logical) T &Ral B
o Tl AT gl ST IR J Ut o g
3alevur.
IS (Addition)
YCId (Subtraction)
defT (Comparison)
EEEIIEIRR (Data Transfer)
5. Store / Write Back (tlﬁ'UI'I'H H"/T%H HIA):
e ISR 1 FASITEH (Execution) TRT 81 91T &:
o gﬁ@ﬂ'ﬁ Accumulator dT fordft 3= Register o S
|
WWG’E’ Main Memoryﬁﬂ?’l‘%ﬁmw%l
Yl Output Device (Monitor, Printer Gﬂﬁ) B A
& Srar 81
o SIUYPR UL Instruction Cycle qﬁ%ﬁ?ﬁ%
Instruction Cycle | Interrupt (mﬂ)
Interrupt Udh ﬂ@[ Yedr % 9% SR CPU adaE Y Bt
SRR FU § A fHe o Agaqyl drf o1 Fsrfed
FRAT g
Interrupt & BROL:
e 1/O Device ¥ Tbd
e  Hardware JHHI
o O Uum grRI IaOw e
o SfidRe Rew gde
Tlﬁ Instruction & ?fR'FI' Interrupt 3{TdT %:
1. CPU G| fRUFT (Current State) BT YRI&T Bl 5|
2. Interrupt Service Routine (ISR) Eﬁﬁmﬂ%ﬁm%l
3. gHRI A g & §IC oA ufesan (Original Process) Al
T: URY T g
o e aﬁ‘% Interrupt 'Tﬁﬁ 3T, @ Instruction Cycle
AT = Y gof 8 STt 81
Instruction Cycle T IR g a1 g9 IForER:
Memory Address Register (MAR)
o UE HARY & IY Ud B @A §, el 4 ST Uer Al
forar o 81
¢ Memory Buffer Register (MBR / MDR)
o UE TURY ¥ oM 1 I d1d Sl ®I SR ¥ 9 ¥
YUfed BT B
e Program Counter (PC)
o UG TS FIied 81 At W T yaT @ B
¢ Instruction Register (IR)
o g@' gaarE # fonfed g 38 Fdw &) dufed aar
|
Instruction Cycle &T '\‘If&l'ﬁ YUdle
Program Counter - MAR — Memory — MBR — IR —

O
O
O
O

Decode — Execute — Store Result

RISC (Reduced Instruction Set Computer)

e  RISC &I JRT M Reduced Instruction Set Computer H

e Yg Udh ﬂ?ﬁ TRIRR 3Mfhear (Processor Architecture)
8, forad 3= (Instructions) &t Tem Hifd 3R WRa
T ol B

Registers R) e e 21 + T S S becuion Tine T T T R
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RISC 1 Ta7 fa=tward

CISC (Complex Instruction Set Computer)

WA Td HH Y& § M (Simple & Limited

Instructions)

7% Y 9mRd: T & odle 9sfed (Single

Instruction Cycle) ﬁ{ﬁ@?ﬂ%l

gﬁ'ﬁﬁ %! da1g A (Fixed Length Instructions) Blat
|

Addressing Modes @1 T &1 gl |

Pipelining W\?ﬁ?q‘l-ﬂ?ﬁ@?ﬁ%l

Hardwired Control WE‘C@"TWW%I

3w IR (Registers) W@?f%l

ufa fder sifde sifRus (Operands) P Glﬂﬂ'ﬁf%ﬁ?ﬂ%l

RISC 3fffdreamR T (Speed) 3R G&rdT (Efficiency) TR

Y & T &

CISC &I TRT ATH Complex Instruction Set Computer gl

o Tg T onfdemr B Frod s Tem # Sfed
(Complex) FIE=T Judsy g1 B
o TP I TH ol A A 31 Hf Frar g
ascaﬂg@ﬁxﬁm
E@H@Tﬁﬁlﬁﬁﬁ%ﬁ (Complex Instructions)
o & Mox & YUl &1 H B8 Jald Wgidhd (Multiple
Clock Cycles) T Ted B
. ﬁ%szgaﬁaaﬁuﬁaﬁ'—ﬂu (Variable Length Instructions)
Bl gl
Addressing Modes @1 T 34fdd Bt 81
Microprogrammed Control BT IUTNT foa T B
Pipelining 3U&TEHd Hf3 Bt g
Y IR (Registers) WB‘C@"TE?IHT%I
gf FAER IHRIa: 1-2 3ITRUS (Operands) B &
CISC 3MfdHeaR UM &I Biel @ 3R FH HIe &
HfYF HT B W Hisd gt g

RISC 3R cisc # iR (Difference Between RISC and CISC):

ATITT RISC CISC
Reduced Instruction Set Complex Instruction Set
ESh Computer Computer
Execution Cycle Single Cycle Multiple Cycles
| yde || Single ¢y | y
‘ Instruction Length H Fixed H Variable
‘ Addressing Mode H Few H Multiple

|
|
I
|
|
|
|

‘ Control H Hardwired Control H Microprogrammed Control
| Pipelining | = | ®fe
‘ Registers H 3w H HH
‘ Operands H 3 Operands d& H 1-2 Operands
Computer Buses (P §9): o ug Fufikd et 8 fb Yo fpa = @ el )Read)
o HHR NfHHFR & Bus TH GIR AT (Communication a1 ferar (Write) ST
Path) § I faftm IR [ (Hardware o Memory Bus 1t g1 o ]
Components) @1 MUY H Sisdl g 2. Data Bus
e FU ORI (Wires) Ifbc (Circuits) SR wHded o CPU 3R Memory & §iF dRdfde® 3T &1 3MeH-
(Connectors) WW@T‘T’T% forge A1emH 9 e, R@H UM BT
3R fg=01 Wbl (Control Signals) &1 3MTeM-UeH idl o g g™ )Bidirectional) Kt B, 3rufa Ser Y
2 feraft & S W 31
o A HH-F ‘Data Highway” 1t g1 ST & o Bus Width & 3fYR W Th IR H WFARd
Bus &1 BTY: (Transfer) B a1 focy @t Twer fuifd gt 21
e CPU 3R Memory & &g S¢T RIMIcRUI| 3qIevur
Input/Output Devices ¥ FAR| o  32-bit Data Bus U& SR ¥ 32 fic 3o ®FiaRa
Control Signals T TG-S | PR GHAT

System Bus & UPNR:
FHex e  gora: diF UeR &1 99 il &;
1.

www.engineersacademy.org
Mob: 8094441777

e & fafts yrTl &1 oo o e
Ife Had ¢ TSI Y Talg B g, O I Hardware
Port S8 STl g |

Address Bus:
o fﬂﬂﬁ%ﬂ?f)Memory Address) aﬁasqwaﬁ%l
o CPU@fMemoryﬁ\?ﬁTGﬂ(‘ﬁ%l
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3. Control Bus

o g0 ¥&d (Control Signals) T Tl B
o  Read, Write, Interrupt S obdl T TR Bl B
o Control Unitﬁmmwwmm

gl
o @Command Bus ﬂ-ﬁﬁTGI'I?IT%I
Bus @1 fa=ivard:

e Bus Width - T §R T IR B dldl focd &1 &
. Frequency—ﬂﬁmqﬁﬁﬂaﬁm(MHzﬁ)l
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e  Transfer Rate — Bus &1 7Ifd (Speed) |

e UA® 32T TWR B U Cycle FHgT oIl &1
3GTe UL
o df& Bus Width 16-bit § 3R Frequency 133 MHz

g O IUP! ST TR &HAT )Data Transfer
Capacity) It Wﬁ@Tﬁl

Bus Architecture

. gwwﬁaﬂw 50-100 TSI T8 81 Fabait

|

o T AN YN H fauiTa fan ST &

o Address Lines
o Data Lines
o Control Lines

Y 99 (Main Bus)

Hue H 3 7@ 99 gl &

1. Internal Bus / Front Side Bus (FSB)

o TR )CPU) & T HART )RAM) T Sigdt §
o I T Y ST TABR BN B

2. External Bus

o CPU &I 3 FT8< SUHRUN )Peripheral Devices) |
Sigdt &

frae (Chipset)

o foude (Chipset) TeRars (Motherboard) &I Udh
el gch ®§ O WRR  (Processor), HHIRI
(Memory), 9 (Bus) 3R 30 GISdaR JUHBRUN & o
TIR (Communication) T BT g

W'ﬁﬁﬁ—
faudie 98 FRiE® gomel §, S g8 gHidd Sl § &
CPU, RAM, RS 3R 31 RefT USRI (Peripheral
Devices) U9 H gl &7 ¥ ST &I 3MESH-UGH B
b |

. %’6’ FS SAGLID AR (Electronic Chips) &1 THE gral

|

fIadie & =1 Ut

RURATT FU Y fgde & 4T # faHTiord gl o

1. North Bridge (T-ff?fﬁﬁl)

o ¥4 Memory Controller Hub (MCH) a1 GMCH
(Graphics and Memory Controller Hub) 0 oal
ST g

o CPU 3R RAM & & 3= TIfd )High-Speed) ST
TR FHRAT 5|

o P Req ® Whbaq dHeld )Graphics Control) BT
F1f 1t BT B
TE TR )Processor) & U RITUT BIdT &

North Bridge &1 & a9 TIfd al@d AR )High-
Speed Communication) ﬁﬁwﬁam‘eﬁm Il

2. South Bridge (JT3Y faren)

o U 1/0 Controller Hub (ICH) aT Expansion
Controller ﬂ-ﬁa@\_ﬂ(ﬂ%l

o ¥14c) S3HI3<Yc/Input/Output) fSagy ¥ ¥OR

o South Bridge it ofvefa IR )Peripheral
Devices) B! SIS &1 BT BT g

ot (Bridge) T 2?

o 39 (Bridge) 98 HUMC §, S &1 SATHT-3THT T (Bus)
Mg § Sear gl

o TS & §IFg YYTGT AR (Effective Communication) &
forg It fagy (Width) THM M SMTaxae® B

o U HRU RAM B RR SIS! (Pairs) H wId bl
ST 8, A1 ST TRITR e Tgferd SiR AT &) b |

Processor Clock @W ?ﬁI'VW)

o TRRR &1 UAS H UH BT RUE (Timing Signal)
FRIECIECKCIE ﬁl@(ﬁlockww%l

o TURRR H T TORER (Transistors) 39 (1) 3R 3w (0
¥ U deE B B

o IR CLACIERRIRTIN| (Binary Language — 0 3R 1)
! IHA 5|
o T4 TifReR 3f9-3(1% BId &, df & Tdid ARihd

(Clock Cycle) {Uf@?ﬁ%l

Clock Cycle (Fi® ATSfe)

« 9 fRER U SR On F Off 31 Off A On B T ot
Th IR A &, a1 3 Clock Cycle HgT AT &

o TRRR # ors! giforer Ufd Yhe SREl 9R I8 I T
A G

Clock Speed / Clock Rate

o Clock Speed 98 HIU g, S il ¢ fob AW ufd Ibs

foram Faler TTgfrd R R A g
. 3@ Hertz (Hz) ﬁIITCIT\_rl'IT‘IT%I

gPISAl

o 1000 Hz = 1 KHz

o 1000 KHz = 1 MHz

o 1000 MHz = 1 GHz

o  GHz = 1,000,000,000 Hz

o IAYAH TR B! Kb WIS TTHT 66 MHz J 3.8
GHz a1 399 3ifde 8l gabeil B
o oA St o Wi g1l TR Iat ifids Mo
gfd Y B |
CPU & U®TR (Types of CPU)
o PR B BHRGHAAT (Performance) T&IT: 3UP CPU
(Central Processing Unit) Wﬁ’kﬁ?ﬁ%l
e CPU @ ®R (Core) Bl AWAT & YR W aiiigd
(Classified) forar STaT 1
1. Single-Core CPU
o WWﬁ(Core)aﬁT%I
o UP Uy H U ol UlhAT )Process) Awmfdd o
Thd g
HecleTRebTT )Multitasking) i | Wﬁ?ﬂ%l
R Reed o 3if¥e ST foba ST o1l
gﬁwmwm%wémmmuﬁm
|

2. Dual-Core CPU

o Eﬁﬁ?)Core) Eﬁﬁ%’l

FAT B . -
S 3 o W@I Wm)Multlple Tasks) H‘HTETW%I
© W&%%%?B ' sife 3§ o Single-Core aﬁWﬁG{%aﬁ)Faster)m%I
i TR (Low-Speed) a3 e . o Dual-Core Technology IR 3T E?EIT%I
o - JUHIN i
FAT B
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COMPUTER ORGANIZATION

o JIU UAP DHR Uh TG H TP 1 ¥ (Thread)
fremfed &var 8, At &1 HR g1 ¥ SRt fauora
(Task Distribution) 81 STl g
3. Quad-Core CPU
o WaﬂT)Core)@ﬁ%I
o AR )Multitasking) & T Iugad giar 71
o ®EYR IR RN H fIWIo  (Workload
Distribution) 81 ST 8
o Sy Ren & 3w vafed g
o g Multiprocessor Architecture TR 3neTia Eﬂ?ﬂ %I
SMT (Simultaneous Multi-Threading):
o TS MYHD CPU SMT (Simultaneous Multithreading)
Teh-iich BT JUTUNT B B
e IUY TH B BR (Core) P U (Threads) B JHTA
gl gl
o URUMGEET WRIWR &Y &l (Efficiency) 3R e
(Performance) dg SIIdl %I
ST CPU HIST (Best CPU Models):
e 3N & gAY H Central Processing Unit (CPU) faft=
SAl (Models) & Iuasy B
e THE ¥U ¥ Intel 3R AMD SRit Huf¥al 3= Ue=H
(High Performance) aﬁmm%l
o T HUMTEl F URRR - SUINIHAIS Bt
HTAIHATSN I & T [GHR 1Y o1t & |
o O — MR IUUM (General Use), TR (Gaming),
Teelef@HTT (Multitasking), TdR & (Server Tasks)
31 |
Intel Core Series (i3, i5, i7, i9)
e Intel 7 9% 2008 H 3T Core “i" Series aﬁ%erﬂﬁ?ﬁl
e 39 YR 7 M Core Duo 3R Core Solo U &1
STE ot
e g ORI faf RGHY dad (Performance Levels) &
ey & fore fasfRia &1 12 71
o IR I IYANIGAI B ITB! MIIDHdl B
TAR S-S Auff (Range) & S8R U= WM
AR
1. Corei3
o TR SYANT (Basic Computing) & i Suga |
o by B, Eex-Ic AT, ATTAR TN 3 &
fere a1 fadey |
3THIR TR 4 Core 3R 4 Thread & AU IUAH |
goic Jol} 3R Qaj-aaa TfET (Entry-Level Gaming)
& foe Iugaal
2. Coreib
o T[YH &R )Mid-Range) & IUTNTGHarst & forg
SUge|
o WMRIG: 6 Core 3R 6 Thread (PS oreal o
Hyper-Threading & 1Y AP Threads) |
o AR (Multitasking) 3R HEH TR $I AT

o WMRId: 6-8 Core 3R 12-16 Thread & WY
JUds |
o difsar Q’%‘%’T (Video Editing), T (Gaming),
plE g (Graphics Work) 3R A epTT
(Multitasking) & %I'E é@?m
o  Hyper-Threading d-Id &1 JHYT HRT g
4. Corei9
o BE-US (High-End) 3R WiheHal Iudim & R
SUg |
o I 10 TT ITY 3 Core 3R 20 AT 3HfAH
Threads & 9T I |
o @al AT (Heavy Gaming), 3D IS8R (3D
Rendering), ésmfw TUMT (Scientific Computation)
3R MBYFA dhdlg (Professional Workload) &
fere Suger|
o Intel P T wfFdRIC (Most Powerful) IR
A ST B
Pentium Class (Pentium, Celeron, Xeon):
Pentium
o T 1993 H Intel GRT T fovaT T
e General Purpose R | 3fd ABIT 8T
e  Core Series &n%r%awsﬂmes‘rW|
o 3 W} TS-1ad (Entry-Level) Rem & IuanT foan
ST R
Celeron
o §oic HT (Budget Segment) > ﬁ*I'QG'CI@HI
o HHWRBHY (Low Performance) WW%I
. Wm(BasicComputinQ)W$ﬁ‘lﬁml
Xeon
e IR (Server) 3R IHEYA (Workstation) %ﬁﬁm %Trﬂ%_'-[
fobam 7|
o I fAYTTAT (High Reliability) T&TH &xal g1
o Hccl-UNWR faEew (Multi-Processor Systems) E ﬁ«m
SUg |
AMD Processor Series
e AMD (Advanced Micro Devices) gﬁm Gl m CEl
cpu fafar Fot B
e AMD H 1994 T 3{UAT TgAl Pentium-Compatible
Processor K5 @I=d fodT|
o TS §1G AMD | B3 UHE HISH IR T, oR:
Athlon
Duron
Sempron
Opteron
Phenom
Ryzen

o T URRR UKW 7 ole F AR TR-IRBIAT 3R JR
Fie a% faftrs Sudiewatell &1 srawadmdrsit &1 T
fopan|

O O O O O O

& o a1 fawme | AMD Ryzen
o TRBHY (Performance) R BHd (Price) oI . SHW (Modern) 3R I e+ (High Performance)
Tferd T | TRRR |
3. Corei7 o TIfE (Gaming) 3R AIefpT (Multitasking) & ferg
o 3dH EI—Q"Qf:T (High Performance) Risesit o K 3rdd B |
fore Suge| o 3% Core 3R Thread TUIE U™ HRT g
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