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Convoy effect

LOOK scheduling in 1/0 system

Multithreading system

Thrashing

RAID structure -

2 (10%) AB ~#9 Process & {83k & 45 8 4& ; 3 2% 99 Long-term - Medium-term -~
Short-term scheduler kA& F UM BEMATIE X0 B 6 0 R ZER B AT?

3 (18%) 3z (b) SRT ~ (¢) Priority ~ (d) RR % CPU scheduling ;E & &5 2B e
AREHEE (RESRITESAREZYSIRIE ) TEHHAE T - 425 - R X BB
(AT @ A #7474 OS R3BA )

4 (10%) #3309 4T38 semaphore RE ¥ A&y E ¥k busy waiting & sleep/wakeup &

Yo o] 3 AF 647

(10%) #HnA TEAEGLE (H=/K) HR#EH readers—writers Ffa+a M & a8 %

TERG B BEAER - X mutex, wrt % binary semaphore » readcount B %7 % A

it H readers e > Ko &4 T -

integer readcount = 0; // used by readers only

= O 3 O oo

AR

Semaphore mutex, wrt; // binary semaphore
mutex = new Semaphore (1):
wrt = new Semaphore (1);

reader() { -
mutex. wairt(): /7 (1) #HWeA B EMER (2%)
readcountt+;

1f (reacount == 1) then wrt. wait(); //(2) #HWEAB&HEER (4%)
mutex, signal():

- // (S read shared data object
mutex. wait();

readcount——;
1{f (readcount == 0) then wrt.signal(); // (3) #HWA B 845 R (4%)
mutex, signal();
-} // end Reader
6 (10%) & % #4t 4 deadlock » o173 4T recover? %% process termination,
resource preemptive sRAEF & A o ATO/ERA 0 X A THH R YRR E BAT7
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7 (%) ¥4 T8 RAG (BB ¥ 8981 resource # 24 % —18 instance) ik A&
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1t-for graph> A dh B FRHEAEFTH deadlock » 4w FFH deadlock 7533588 & AR & 18

process s ax, deadlock -

8 (6% fR3% physical memory &y frame size & 10 A %4 #AF 4 18 entries &4
inverted page table £/ B4 FFArsw » depbd¥ CPU 54 logic address ref. %
(a) {1, I, 7) (h) (2, 2, 4) (c) (3, 3, 1)

a3

M,

FEEHRETEAA%RA physical memory &8 —18 frame - (Note: w R A R4H

% o 5 B2
he 0 I AT AR 0k)
Physical memory M frame SR EE .8 (PF 1£%& Process #)

Index {] ] ? 3 4 D ¢ 7 8 9
N & Pl éfJ Pl & | Pl &3 P2 & [Pl & |P3 & P2 &) [ P3 & | P2 &
Pagc | | Page3 | Page 0 | Page 2 | Page 2 | Page 0 | Page 1 Page 1 | Page ()

3 (

%) BZ A HAE A K EZ G Page table RET B EHE E » page tabfle X = 43

10

entries » frame 45 size %& 200 w3R K 4= T 45 page table = .2 - sbiF CPU i#
logical address 8 5

(a) (outerPage=2, innerPage=1, d=40)
(b) (outerPage=1, innerPage=1, d=80)

w R &% ¥ Be) physical memory #94aak A7 (FFA s2AR S F M)

OuterPT | InnerPT0 | InnerPT1 | InnerPT?2
2 1 9 8
] 4 5 5
0 7 3 1]
(8%) 4R A 4o F &) reference string
2 6 1 5 7 7 7T 51 0o 2 3 41 2 3 6 5 3 14

A B 4w R windows size 1s 6 #sF{E a4 4 % 0 kay page faults o ( ELlE &AL
page fault A5 AT Ieference Z vpage * Bl&FAusk locality & #1b1a 8 page fault &9
B ) | |
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