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1. Unin
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szuUABNmes (Computer Syster) Wussuudianyselindivimiiniiuszananadeya (Data

Processing System) lagldnannismalniuazassnaansavviailuiugiu deyannulinazgnulaadu

aa o

dyanaufdvialuguuuuaugiuas (Binary System) iialiasdidnnsefindanunsaussaianale

(Stallings, 2019)

myvihanuvesszuuaeuiamesldldieinisiuin uaTudanig “arunu (Control) Msdeas
(Communication) wagn1s3niiutaya (Storage)” Fwviaudszanuiusuandnensussuy

ABUNMBDS WU Von Neumann Architecture

2. 315au33 (Hardware)
s 6 & s A ) = o LY [ aa v
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2.1 nurguszulananas (CPU)
CPU viwmihidu “anewereuiinmes” tnedin1svhauduiginsSenit Instruction Cycle
(1) Fetch

[

CPU 1§ Program Counter (PC) 3siuntvasAdsluniisninudn udifeidaudng Instruction

Register
(2) Decode

Control Unit wladdududayanniuny wu n1siden ALU operation



(3) Execute
ALU 2ganilunis wu uan au wWisuiiey visediedeya
P AEnAyBean:
o MINULARZIBURNAMILAMEY Clock Cycle

o CPU adelwmily Pipeline lieadaudunaunisvina ualgaAds

2.2 33ama$ (Registers)
. I3 ' o ad o v g v ) |
Registers LU‘LA%U’JSJV’TN?LI‘U’W]Li’lVIE‘jWI‘L!iSUU I%LﬂUﬂJai,luﬁ“U’Jﬂi’]’J bYU
e Accumulator
e Program Counter

e Instruction Register

P vihiddny: anna1n1snflayadn RAM

2.3 9UnI0IBUNA/L1ANA
$¥UU /O #ip9il Controller ilounun1sdoans Wy DMA Controller
P wuiAndAny:
e Interrupt-driven 1/0
e Polling

e Direct Memory Access (DMA)



3. gaWAwI3 (Software)
govliuasyming “muaudidumsvhnueseriaug”
3.1 s2UUUfUANIT (Operating System)
Fmth7idu Resource Manager ity
e CPU Scheduling
¢ Memory Management

e File System

P \Badn:

0S 1% Kernel Mode wag User Mode tiapuaudnsnisungs

3.2 gadwIsussand

9uuu OS Tnalsunld System Calls 1y
o mMsnalud

o N15IANITHAIDUNY

4. lulasluswawas (Microprocessor)
lilpsTuswawesidurasmudiussneumensudanessiunualedudeoiudus
Tassadrenelu:
e Arithmetic Logic Unit
e Control Unit

e Cache



wadadinUszansan:
e Superscalar execution
e Out-of-order execution
e Branch prediction

P wuAndAgy:

a o X K4 [ @ [
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5. Ins9ad195suUnaUNILADS

¥ v a

INNANFENIN

= ¥

seuuiildly Von Neumann Architecture #4iidaffAaisaudng widl

P “Von Neumann Bottleneck”

o

WennnldUaieniudmiutoyauaz A
b2
NI9WA:
e Harvard Architecture

e Cache Memory

6. #128A2°UA1 (Memory)
6.1 Memory Hierarchy
afuaniss — 90
1. Registers

2. Cache

3. RAM



4. Secondary Storage

P wuifn:

Locality of Reference
e Temporal locality

e Spatial locality

6.2 Cache Memory (184an)
Cache 19dn Cache Mapping
e Direct Mapping

e Fully Associative

e Set-Associative

P Uy Cache Miss

P 75un: Replacement Algorithm iy LRU

7. 91993503302 (Logic Circuits)
1995550214 Boolean Algebra
79819157911
e AND: WilSsuifisuitouls

e XOR: ltlun93sns19d@0uTaRaNag



2935870V (Sequential Circuits)
14 Flip-Flop
e SR Flip-Flop

e JKFlip-Flop

e D Flip-Flop
P lgade:

e Register

o Counter

e Memory

8. s¥uuUsd (Bus System)
szuvdadulassairsddnlunsdeanstoya

N1991197U:

e CPU @4 Address — Address Bus

o dy/5uleya — Data Bus

o dadayeyrsuntuAu — Control Bus
Uadeuseansnin:

o Bus Width (1u 32-bit, 64-bit)

e Bus Speed



9. deysyraudanas (Control Signals)
Control Signals AadgaauildrivuangAnssuUeIeIIALIS

AB819B9aN:

Memory Read (MEMR)

Memory Write (MEMW)

Interrupt Request (IRQ)

Clock Pulse

P Clock ¥iuiel Synchronization 189%355UY

10. 2935m3UAN (Control Unit)
Control Unit &35 ”zgaunml,ﬁamuam datapath

10.1 Hardwired Control

o THsasiuinaiu

e Fann usiemejusi
10.2 Microprogrammed Control

e 14 Micro-instruction

. YSudeuldie

P \B98n: Microcode 1 ROM LAugaddsAIuny



11. nsdumasiva (Interface)
Sumediladunsdondeszwinsszuy

sTAUNITDUIMBSIVE:

1. Hardware Interface (USB, PCle)

2. Software Interface (API)

3. User Interface
wuIRAEIALY:

e Compatibility

e Protocol

e Data Transfer Rate

12, agUBATIEN
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FPUUABNNAADSTUTTUUNVINIULUY “UTeauarunanadu (Layered System)” Tagfin13vingnu
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« Hardware — vhwthiiuszanana
e Software — AIUALAAS

e Control Unit — Uszauau

= v
« Bus — Weulswoya

P laddgfie “n1sBalaslug (Synchronization)” w1u clock signal
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