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o UL (virtualisation)

 ¥§ CPU MI¥EEAFEZRRAN—TEMEBHE. BEREEEET.
BEMZBENEME IR

A& (concurrency)

o DAEMRIA RN IEZHET

o TxBRERFEMINFEERIEN OIS — 1 IERNZEIEEF
o XL (persistency)

o UAE. SRMAIENANFEMIEER

o R I/O IRFHITEIE
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BIERMNR, HAEREMHEISTZHNIEDO (system calls)
o H7Z (process) F1Z&FZ (thread)
o HIF/LIZIZHIR
o HIZRVBIEMLER: fork (), execve (), wait OV Fexit OV F
o EE[H (redirection) F1E & (pipe) HISLIN
o b1 ZS[8] (address space)
s ETEEZENEZFERNES

o FEINZECFEIUW: malloc () Fl mmap () F
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SIEZMNR, HAAEEEHEISZANEEDO (system calls)

o N5 (file) ;1B % (directory)
o FAT F Unix MR GTRIF B x4
o NWHAIITHMIES:  open (), read(),write ()F] 1ink () 3HF
o NHIIATT (file descriptor) FI3TFH X {H3K (open file table)
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BRI R AR RIPURRS DAY 38R
. 3¢ CPU IR

o 1EIFES (privilege instructions)
o IR (context switch)
o NYNRENFNEE (WEFNEEMS)
o Ihiit4EI% (address translation)
o 1E/5/MITFIXFR (access rights)
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ZEiEHF R EEN—TXEEN DL RF
e B (mutual exclusion): BERZ N EENEZETENTLFERIAIG

o %l (locks): lock () ¥l unlock ()
o [E8 (synchronization): IR Z " Z 2T B HEH

o K14 = (condition variables): wait () ] signal ()

» {55 = (semaphores): P () F V ()
o IEFASEIIH &R
o [EENREHFIEHIEEE]
o EXRIFFMHEMINFME. PAKIEH (deadlock)
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— 1 EFEBILENRIERAE R A ERHR

o HIZMZPREIEMNIT (limited direct execution)

o XBERERIFIR: BEKEFE (cache and buffer, TLB)

o XIYMBENBATIERIFIA: IRFEX RS (fast file system)
XA BEHIR ZIRIV D EC (lazy)

o ERFEH (copy-on-write)

e 15K1ED1 (demand paging)
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o HIZWE (scheduling): LLEFRETIE]. MMET(E], 230*
T [H 1% (page replacement): (i {4 TR T EH 1R
o EZEESLME Y Fast Path ] Slow Path FX 1

o FRENEZE: spin 52 block

* inode 5|41 array 112 tree
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Section | FRIERGHLIA
o IRERZITENFIME
o IRERZHINZIOMELR
o EBIMY. HAMITAKL

o NNAERFIRERS (R

o —IHITIREIHI C F2/F
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Section 2 HIZEFIETE
o Hiz

o MHKIE{E: fork(),wait (), execve (), exit ()

I|m||

5 7E [@ (redirection) H1&E & (pipe) HISLIN
o HIERVIRSHIE ap EIHH
o T2 TR (context switch) BYEA HIE
o SINLRENNN. ZIENEREE
o 2%7Z user-level [ kernel SLIAYX FI]
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Section 3 AFET
o IHtFZS(B] (address space). REIUttiEFN4pIRHbHE
o WERFIFMERRE
* DI (paging)
HEMENEH (Copy-on-Write)

o ZI[TIFR (multi-level page table)
o EIAANZEMIERIED (demand paging)
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Section 4 B FHl[EE

St R AEFRRYE IR A 4% 0] #R

i: lock () F unlock ()

* Spin Lock RJBE{ZTEAY|0] N
o FRFMEXE (Two-Phase Locking) FYEZE 18

FEZTE: wait () # signal ()

ES5=: POM V()

{E

LY

EEELHEE O (Producer/Consumer Problem)

i+ FMHTE=" o) (552" RAHEEIR[E o)
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Section 4 B H[E®
o JLiii
o AR ED)N

o FEEIBINERMG

! (Dining Philosophers Problem)
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Section 5 {4+ RS

o 14 (File) ¥1B % (Directory)

o XHARZNHE. UAXEFE R
o FAT SXHEZZ: File Allocation Table + X B ZEE B FIN
o Unix X ZRZ: inode Structure + X EETZAETE inode
o RN S A EEE]
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Section 5 M {F A%
e Unix X4 &%

o {41 IAFF (File Descriptor) F1¥TH X 14X (Open File Table)

o TEHEHZ (Hard Link) ]

A~ 3

(ST

#&¥2 (Symbolic Link)

o XHFAEHRIERISEI G MEVEETHIB)IE L)

e open () E1EZ MAY resolve file name
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