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OIE{Z2|E{ YO interpreter language
QA FH critical section

O1=a1 H{A input/output bus
OIZAHZIX| I/0(input/output) device
ZIX| E2I0|H device driver

ZX| ZHEEZE R device controller

K& ZEX| AIE = memory hierarchy
H|O{ZER| Control Unit

ZT|AZEX| main memory

FA XA HHAL addressing mode
ZH| 7 ready queue

ZUXB|ZX| CPU; Central Processing Unit
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&t first fit
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71 kernel
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T2 M|A AMEH process state

TZMA M| = PCB; Process Control Block
Z2}E] platter

SIEYI0] QIR E hardware interrupt

SHA| 2| X|AE] limit register

|2bA KEFREX| volatile memory

o

23
16
17
18
18
14
10
13
12



addressing mode F4 A 24
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exception o2l
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limit register &7l 2lIxIAE 13
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[01% 41%]
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[04%f 105%]
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% A, =] A4S ThRE AAkE Sske AR
Control Unit [04% 107Z]
Aol 225 WEWIL HPolE siishs

» AloPgA| 7} obEel: R 32 A1F, Bael, Ee gL Ao} 415
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O H F=A displacement addressing mode [04%} 120%]
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QuHE o] gt E4 gAAE g Tlel fra T dollle WA
[ HHO| AlO|Z instruction cycle [04% 1272
ahte] Hgolr} Hejes 7]
AUz, A3, 7, AEYE Aol2E 74
O QIEEE interrupt [04% 129%]
CPUS| A4S A4S ool 415
- 57] QERE = ofl9), ul57] QAEYE = sh=go] Qe
k=] hardware interrupt [04%131%]
2IEEE o1z R z]o] olal RSl ol E
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CPUZ} 5ol 52 Salstert meefy 0Reh g oAb 23 3ol vl
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g3 ax clock speed 22 [05% 145%]
1z0] Ege] ¥ H ¥EE=AE Ueil= &9, s2x2Hy) 2 57
N 457h =2 CPU7F ¢ty o & whEA| 52t
Whele] BE 453 duiatitn
1Y 4 oHl FHe ) Bk
39 core [05% 147%]
CPU HellX| ote Aeshe 7 — WHIo| L2AXNRE o1 7je] Sets
gkl Sle CPU
OAME thread [05% 148%]
A7 550 T2, SrEgold Ad|set 2LEolE] At gl
O HE|AME multithread processor [05% 149%]
Z2MM g AT s 3ho e ISEEREATS PSR
HE|AYE CPURALE Sl ko] Folg ofg] BylolE FAlo] Aelsh=
CPU
[ o3y instruction pipelining [05%} 158%]
jolzatoly! .
FAlol o] 7o) R olE HA Adsk= 71
O mAZE} superscalar [05% 160%]
of2] 7§9] o] ufol el e = 7MY
O Hl&=xH™ 000E; Out—of—order execution [05% 161Z]
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CJDRAM
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ISA; Instruction Set Architecture [05% 167Z]

CPUE] Slofolx} SEgol7} o} of A o]saAle] thet ok

Complex Instruction Set Computer [5% 170%]

CISC 2R hoft 4-0l(7PA Boigae] W B8
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ho[L2to[<fe £z

Reduced Instruction Set Computer [5%t172%]

RISCE T} 22 40) (A Zo) majo] Aake 28

Tho[L2to(cfod] 43]

)
A oi22le} JHA| Hi=al

volatile memory [6% 179%]

AL T8 AR U8o] ARl A4 A

non-volatile memory [6%179%]

o] A= A 8ol A== A g2

Dynamic Random Access Memory [6% 181%]

Alzro] At A H|o|E|7F A AlRERl= RAM

Zalefabal abd

Static Random Access Memory [6%t 182%]

Azke] ALz Akl BofEl 7k Azt ) He RAM
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12 =xi2Hole 25 720



[JSDRAM

ODDR
SDRAM
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SELIEIN
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AS 7=

Synchronous DRAM [6%F182%]

294 5718k DRAM

Double Data Rate SDRAM [6%183%]
(SDR SDRAM,W v|8f tj o] = i} {2 SDRAM
i ZHol 3 B #leiZ F 24k RAM
physical address [6% 187%]

e Sheglol o] Fa

logical address [6%}187%]

CPUSE A3 59l Z2TIjlo] AMgsh=

MMU; Memory Management Unit [6% 189%]

wE F4E T FAR HElshs AA

limit register [6%F191%]
Al 39 TRe] e o] o) 2718 A

for. Ml%z] 4%

memory hierarchy [6%197Z]
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cylinder

14 =X 255ls 25 7280/
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data access time
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Single Level Cell MLC, TLC

= S HlEe|e) S

Redundant Array of Independent Disks

gjolg| o] oFHA] EO0 A=

v o T

Sske e

device controller

pEE

device driver

A AEEH A

FH et g

31 Sz Hlolel 7t A4l
7t Qe o ZeEE

B2 tlazol 7 1lof dlo|EE A A7t

Eal7}H) o] 5He AlZE

A= ARE

[7% 215%]

(7% 221%]

952 9Jal o]y Bt= AT SSDE aluke] A A A

(8% 234%]

A9k CPU AJole] B41E 78t 4]

[8% 236%]



O=z273 programmed 1/O [8% 241%]
U= ,
) =2 4 ool A5 Hele s )
CH=2 M memory—mapped |I/O [8%t 242%]
ol=g
=== |z o HEsty] Qg 4 3t Ao Hsh] gt 4 S
Shpe] ik FLEOR 1Sk 2 A
O Ed sy isolated 1/0 (8%t 243%]
w|ejol] sty f1eh a4 I} S| HLsh] fIgk i
B i U0 R vk e Y
ZF,L -;ll7‘f Zri ‘Zm-!'
m22|% 4ot
F4 It
vs w221% Ht of54%zl% 4t
Z4 ot Z4
yEH 215 et
24 It
| EE—
wi2z| of °j5% 23)7 o/
[ QIE{E 7|dt Interrupt—Driven 1/O [8% 245%]
UEH . -
AEFERH Q%S Sayshs
['DMA U&H Direct Memory Access 1/0 (8% 249%]
CPUE AA[A| gar v ejel YEeA] 7hol| diolg & Farih= = 3
U= HA input/output bus [8% 252%]
P=A e} AFE WS 92 =52
U= 2 A7 A AR Sl E E400

16 =X 3%k Z8E TR



O 284/

g =

ooz 2

OAAH”I S&

OZ2MA

\1

1\t
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operating system (9% 261Z]

Ae me el Bt ke Fgela, Zeage] ke AgsHEs

By a9y
kernel [9%} 269%]
LA} B 7152 sk ]

dual mode [9% 272%]

CPU7} Fo1E A¥dhs HES 7d RESFARGAL HER ESh= {4

c ARGAF BLED ZYAA| ARIAE AR FRIpEY L

<A BED YA Ap|AE Al e B

system call [9% 273%]

FGAA ] AH|2F A7 Q18] A RER Hekslr] 913 87
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process [10% 284%]
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O ZZ2MA
Hol &8

O
HO
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fa

O Z2MA AR

OHD T2 A

Clfork

AARI S=

[lexec

AAHI 5=

PCB; Process Control Block [10%} 287Z]

FYAAZE oA ZRAILE BRI SRt AR A=

Z2A2 IDPID), ARSRE dIAAE g Z2AIA A, CPU 2AET HE, v
o] Ju 5 23}
Fht2| LML 435

> RME| 4 (et of AY
context switching &= @ [10% 290%]
LA 7o A 1Bk 2
process state [10% 297%]
s 0w A4, ), A, 7], F= ARt ol

A&] %3
f”b{fl—f /\
olEEE
S oz |S 47y
/| E—
[ Lulz]
54 23 W34 47
|
> HE LEMlLE e A4
parent process RHA| Z2MA [10% 298%]
ZaAAE AT ZRAIS
J70| A Ach QeRES - ~

[ U2 2= Z2MATL ZR2MAS E= ASHR FAR D2MASS 22|BIC
N %
fork system call [10% 301%]
A4l BAEL A4 ZRA|AT S AL TE
exec system call [10% 301%]

AAle) W] Fhe ThE TR o 7 BAsR AlaY 55
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O HE|ZZMA multi-process NEXM 23 A4 24512 obE [10% 309%]

ol (ZEAIAE SAlo d3sh= 2

O HE[AHE multithread [10% 309%]

ofe) (A2 ZRAAE F Aol sk A
TS g A 243t

L CPU A=Y CPU scheduling [112} 3163

AL A 07 CPU AHIE vl

HE
HF
oL
ok

O M= priority (1% 317%]

O&H| 7 ready queue 1% 321%]

CPU 9<% 7|t Z2AIAES 91t 5

O] 7 waiting queue [11% 321
PEHIAS 7Ioehe ZRAAES SRt
f@ wilobs 4(4e )
O MES preemptive scheduling — HIMES A7|E2 [115 324%]
A==l
A= E2AAT} ol 9 ARG WIS (G LAZ A
CJCPU CPU scheduling algorithm (117 328%]
2AEE Ao y: Z (o} o z [} O QA0
A9 AAfe], ok 2y A, 2R =H, XA Zho] ATE A, 9459, o
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O Motz
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synchronization [12% 341%]

ZRAAG Al S AIS g A AT A i il

shared resource [12%} 345%]
ofe] ZeA|27} BEOR AL 1Y

Ao a7t € e, opdo] E e, JSHA], H27| A7 2 = QU
critical section [12% 346Z]

F5 A e 2 F B4 st BAPL SIS 1S g

Hjo[£ 3iz(4]

mutex lock [12% 351%]

WA S FFo RN ZRAL Y] AT HiAIE olFE 5718 =

semaphore [12%} 353%]

- Aol o= Al e dAl 7 BAIE A ¢ Sl ETIeE =

monitor [12%} 358%]

Alakzo] v]s) AHEA7} M8 B BelE 5715 B 2 Wg ALR
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deadlock

QJojupx] g AFAE ZlttelH &

[13% 366%]

k] Ti7]sie At

x"zH‘J ek 2MEZ o/ L5 DA KretE Tl

deadlock prevention [13% 377%]
7 geje] W 24 % sl 551K S shs

KT oA, Fapst o, ulklA], He o
deadlock avoidance [13% 380%]
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