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2. #HE

HERERATPNR RIS N HRHERRER.
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3. EE#A
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1. HiEEE
BHEEE HEEE. PHREE. UNNE. SMENEES,

2. A EER
WESE. i, NEEPSts. BRES.
3. XHHEE

NHEESENEER, BREE. MHEEEENRPS.

4. 12R[EE
SRUFFRY /0 BR, FSIERPERSTNEE, FHESIERIRIER,
TEOEETEE, SR, BENE. EIss,

ES )

MR—NHIEERPSHEEERAZSHIIE, M TREEAMNMRBAREZ, BERERFEATTH.

user application

open ()
user
mode
system call interface
kernel
mode A
. open ()
* Implementation
i » of open ()
5 system call
return

Linux NRGRRAEEGLITOXLL:
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Task Commands

R fork(); exit(); wait();
HIZBE pipe(); shmget(); mmap();
AR open(); read(); write();
IREERME ioctl(); read(); write();
SRR getpid(); alarm(); sleep();
ze chmod(); umask(); chown();
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EHMRREET, BERGEHRIDAI. EXRIFIMER, REMARX—MERIZTERZS, EREREITE
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Application File user
Program System mode
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Interprocess memory CFU, kernel
Communication managment scheduling raede
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1. JpRlER

A CPU HTIESLASMYSEMS (RS, 201/0 Sorkhlfr, FrRBMAN/MHMECE o, WIERREBAIE T— NN/
BHIER. LWNEBRTolT, e,

2. %%
A CPU HTIECRIMEREMS 2, WNARER(F. HIbEA . BANRHE,
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FERIF TR ARG,
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HiES5%IE

1. HiE
HER SRS BAOEASRAL,

HEFEFZHILR (Process Control Block, PCB) SR ZRIEANEEMIZITINE, ATBRICIEHEMEEEE, HEEX
PCB HIE(E.

TERRT 4 MEFEET 4 MHHE, X 4 NHEATLAFFRIEHIT,

Four program cou nters
% D — —
s
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o
A 1 |
Time —=

2. %8
SRR R AR,
—MHEFELE SR, BIESEEAR.

QQ FINSEREM N HIE, NNRHEREBRELIZ, Bl HTTP IBREAE. BHIMNLAR. BREIESFS, L
RFH R TEEENRSEFRE—MTHENTAR HTTP iEKES, XSSRaT LA ARNE SN,


af://n67
af://n69
af://n71
af://n73
af://n74
af://n75
af://n80

Process

|

Thread

Kernel

3. X5l

I ERE

HEEEBESMAEASM, EEMENIERE, SETLNIREHEINER.
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LRRRMSAEEASN, ER—HE, SRMHERRT MR, A— e RIRIREIR — e
hEIEAZRT, 235 EHIETR.
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BT EEEREHER], RAHEANZHEEEMEIR, MAFEE. 1/01RES, ATHITHEEAT eEaEHE
LAERTROFTEH, RO, ERTHETNRE, WRIRHTHIE CPU IMBRIRENRFNEEHIE CPU IMRRIIRE,
LA RBRFIIREVESFRAT, FHER.

IV &fEnmE
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Process State

exit

scheduler dispatch

/O /O
or or
event completion event wait

o FREEIRAS (ready) : EHHAE
o BTRE (running)
o FAZTRE (waiting) : HFEIR

ROZiEBIATRE:

o REMESMZTSULMEER, HerEERmiER. e SHHERdEEREMMIRE CPU R,
BRIEITRE, MIETISHIHE, EPESEN CPUNERBARZEMSRAMERS, SETIREE.

o [EERSEROFENZENMBIZI TRSERMEK, BRIZFZRAEE CPURE, R CPURBISNETE
HARNMAET,

Ay L= R N
HIERERE
AEMERIEEEEE AR, ERFEHN AN EESE.

1. HELIRRS

MAEBRFELEAZSHRAFERE, TZRRY, BESZEGERIEETENEEIE (MEREILIEAEE) .
1.1 F53RFEHRSS first-come first-serverd (FCFS)

BRERERNIF I TRE.,

BRTFRIRL, ERFTERL, EAERlem—ESHREAREIEITREA BT, MiKIFL XN FERITR
RKASE), (&AL TR EF IR,

1.2 555G shortest job first (SJF)
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Bt Hs TR ERENINFH TEE.

KIEWERIRESHIE, T —EFHFEIFIHUTRENRE. BANR—EEERIEE, BAKIFIXTEREE
E.

1.3 RIERIRAIERSE shortest remaining time next (SRTN)

BAbTHRIRMERENINFH TEE.

2. XHENESR
SEREAEABNEFZERE, EEAS RS AN Eir S SR TIRL,
2.1 RHEIE 048

BRTEERIER FCFS BRNIAER—PAS, SREERT, 1€ CPU RIBIDECLAANERIR, R ER LT MTA)
R, SRfERARR, BEtTRAHRTTET, REEREEILZHENNT, FHISEEENENSIRIRE, R4
248 CPU RYEID BC4ABA B HIATE.

R 1E) R e e B R AUERANRT I R B R IVE TR AR & -

o ENHERERRFHENEEFERNTHENGEE, RERAN, SSEHEIREANE, T
R LSt ZhTE,
o MNRASAERITK, BRASCHIMERAREEEIRIL.

Current Mext
process process
B F D G A

2.2 (SRR

HENHEDE—MELR, R RHTRE.

AT HIEERIUFTTRAHEKITEAZEAE, FJLAMER BRI INER AR,
2.3 BRRIFRATY

—MHERENIT 100 MYER, MRRARERRERAEEE, BATERIE 100X,

ZRFIRNXFEEEEHTS MTERIHEER, BIRETEZ1GI, BBAFIEERANEBARRE, Fa0
1,2,4,8,.. HEEFE—MIIIRIAITR, MSEBEIT—10A. XMAT, ZRRGHERFER 7K.

BINFISAUEARE, &R EENOTNERES. BEILREE—MASREHIEERNA, FaEEE SRS LAIHTE.
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af://n121

— R
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B P VIE = #CPU

L — ] YT —— = S CPU

(A S,<8<8S)

3. EESR
SR RAER—MERIE— MR B RE2IRL,
45 HORESCAIRIAEERT, RIS EAERIHOE A, SR TS A —EIiaa,

HizEE

1. IERE
SRR T RO BB ER BRI IG R,
HTEFLEIEREE, SMNEEENGRR ], SEAHTHRE,

// entry section
// critical section;
// exit section

2. ASSER
- B ZNHEE—EIRFRIT
« BRF: SNHEERE—HIRE— M EHEEHAIRR X,

3558

SSE& (Semaphore) B—1MEETE, FJLSEHIT down 1 up BF, BHUEFENAY POV EIE,

o down :WIRESEXTF 0, HUT-1#8F, NRESEFT 0, HEZER, FEHESELT0;
o up: XMSSEHRT+1IEMF, REEERAIHIEILESSAL down B,

down 7] up BFBERIZITAIRIE, FAHUDE], BERIMERERITIXERFIIRHRFR R,
MRESENRERREN 0 5E 1, FBAHMAT BERFE (Mutex) , 0 ®RNIGRXSEMM, 1 FRIBFKEM.
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typedef int semaphore;
semaphore mutex = 1;

void P1() {
down (&mutex) ;
/7 IEFRX
up (&mutex) ;

}

void P2() {
down(&mutex) ;
/1 IEFRX
up(&mutex) ;

}

[ERESELIEE-HEET=E

BEEIA: ER—MEAXKRREFYR, REENXRIREH, £EF-EA UM, RBEFRAAZ, HEES
_.”/J\QEIJ: l:ll:lo

ErEFXETIRARRR, FEUFEEER—NERE mutex EizFIERXAIERIE,

ATESEFENERENTH, FERCREPXPYRINE. RETLERESERHTRI, XEFTEFERAM
MESE: empty CREEPXAINE, Ul CRFHEPXAEE, HP, empty ESERTEEHEPER, 5
empty A9 0 Y, EFEFATLBAGGR, ul (FESEREHEEBEHETHER, I ulFSERN N, BEETY
LABEYD .

TR, FEERESNXE TS, BXESE. EHEiR, F8EEHIT down(mutex) B#{T down(empty), FNRIX
LT, AR HIIXFER . £F-EXNEPXINYE, 1T down(empty) #B{E, &I empty =0, ATEF=E
HER, IBEBEABEHANIRARX, EALFENENXIN T, iBEEMIIERIT uplempty) IBIE, empty IKIZ&ESA
0, SHEFEKTEFT, FA2BME, BEERLESKEEF .

#define N 100

typedef int semaphore;
semaphore mutex = 1;
semaphore empty = N;
semaphore full = 0;

void producer() {
while(TRUE) {

int item = produce_item();
down (&empty) ;
down (&mutex) ;
insert_item(item);
up(&mutex) ;
up(&full);

}

void consumer () {
while(TRUE) {
down(&full);
down (&mutex) ;
int item = remove_item();
consume_item(item);



up(&mutex) ;
up(&empty) ;

4. S8

ERESENHSIIMNEE BEE IETEZ inUSMRSES, MEREEHINIERIZIER, MIAESZEH
g, WEEEFREERERS.

CIEEAFER, TERRINCIEER T K Pascal IFSREIAERE. ROUTTBRIEIZRM T insert() 0 remove() 73
%, BEFmEBETERXMEN TR BREE - HEE R,

monitor ProducerConsumer
integer 1i;
condition c;

procedure insert();
begin

/...
end;

procedure remove();
begin
/] ...
end;
end monitor;

EEA—IEERFT: A THNUREE—NHIEERAER. HEEAEARENTRRERIE—ESRER, §8H
EHEKIT e ERERE.

BRESINT FUZE LIRAEXANURIE: wait() F] signal() SESLIMEILEME. MNRAZEHUT wait() BFESEUER
HIEMEEE, EERLHRGR—NHERE. signal() BIFRTIREERIEZAIHE.

(EREEEI A& H AT

/] ER

monitor ProducerConsumer
condition full, empty;
integer count := 0;
condition c;

procedure insert(item: integer);
begin

if count = N then wait(full);

insert_item(item);

count := count + 1;

if count = 1 then signal(empty);
end;

function remove: integer;

begin
if count = @ then wait(empty);
remove = remove_item;
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count := count - 1;
if count = N -1 then signal(full);
end;
end monitor;

/1 EFEEFR
procedure producer
begin
while true do
begin
item = produce_item;
ProducerConsumer.insert(item) ;
end
end;

/1 HBEEFiG
procedure consumer
begin
while true do
begin
item = ProducerConsumer.remove;
consume_item(item);
end
end;

ZHEP R
P SRS TS T,

1. EE-S&REE
A SRR AR TR, BERARES R SIS e R4,

— NERATTE count ICREXNEURBHTIEIREHATERE, — NERKE count_mutex FBFXT count 1N, — P NERE
data_mutex FBFRHESHIEHEINEL.

typedef int semaphore;
semaphore count_mutex = 1;
semaphore data_mutex = 1;
int count = 0;

void reader() {
while(TRUE) {

down (&count_mutex) ;
count++;
if(count == 1) down(&data_mutex); // H—MEEZENEUEHITING, FHLESHERR
up(&count_mutex) ;
read();
down (&count_mutex) ;
count--;
if(count == 0) up(&data_mutex);
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up(&count_mutex) ;

void writer() {
while(TRUE) {
down (&data_mutex) ;
write();
up(&data_mutex) ;

LAFARZAH @Bandi Yugandhar 124,

The first case may result Writer to starve. This case favous Writers i.e no writer, once added to the queue, shall be kept
waiting longer than absolutely necessary(only when there are readers that entered the queue before the writer).

int readcount, writecount; //(initial value = @)
semaphore rmutex, wmutex, readlLock, resource; //(initial value = 1)

/ /READER
void reader() {
<ENTRY Section>

down (&readLock) ; // reader is trying to enter
down (&rmutex) ; //  lock to increase readcount
readcount++;
if (readcount == 1)
down(&resource) ; //if you are the first reader then lock the resource
up(&rmutex); //release for other readers
up(&readLock) ; //Done with trying to access the resource

<CRITICAL Section>
//reading is performed

<EXIT Section>

down (&rmutex) ; //reserve exit section - avoids race condition with readers
readcount--; //indicate you're leaving
if (readcount == 0) //checks if you are last reader leaving
up(&resource) ; //if last, you must release the locked resource
up(&rmutex) ; //release exit section for other readers
}
//WRITER

void writer() {
<ENTRY Section>

down (&wmutex) ; //reserve entry section for writers - avoids race conditions
writecount++; //report yourself as a writer entering

if (writecount == 1) //checks if you're first writer

down (&readLock) ; //if you're first, then you must lock the readers out. Prevent

them from trying to enter CS
up (&wmutex) ; //release entry section

<CRITICAL Section>
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down(&resource) ;

//reserve the resource for yourself - prevents other writers

from simultaneously editing the shared resource

//writing is performed
up(&resource) ;

<EXIT Section>
down (&wmutex) ;
writecount--;
if (writecount == 0)
up(&readLock) ;
to try enter CS for reading
up (&wmutex) ;

//release file

//reserve exit section

//indicate you're leaving
//checks if you're the last writer

//if you're last writer, you must unlock the readers. Allows them

//release exit section

We can observe that every reader is forced to acquire ReadLock. On the otherhand, writers doesn’t need to lock
individually. Once the first writer locks the ReadLock, it will be released only when there is no writer left in the queue.

From the both cases we observed that either reader or writer has to starve. Below solutionadds the constraint that no

thread shall be allowed to starve; that is, the operation of obtaining a lock on the shared data will always terminate in a

bounded amount of time.

int readCount;

// init to @; number of readers currently accessing resource

// all semaphores initialised to 1

Semaphore resourceAccess;
Semaphore readCountAccess;
Semaphore serviceQueue;
FIFO)

void writer()

{
down(&serviceQueue) ;
// <ENTER>
down(&resourceAccess) ;
// </ENTER>
up(&serviceQueue) ;

// <WRITE>
writeResource();
// </WRITE>

// <EXIT>
up(&resourceAccess) ;
// </EXIT>

void reader()
{
down(&serviceQueue) ;
down (&readCountAccess) ;
// <ENTER>
if (readCount == 0)
down(&resourceAccess) ;
readCount++;

// controls access (read/write) to the resource
// for syncing changes to shared variable readCount
// FAIRNESS: preserves ordering of requests (signaling must be

// wait in line to be servicexs

// request exclusive access to resource

// let next in line be serviced

// writing is performed

// release resource access for next reader/writer

// wait in line to be serviced
// request exclusive access to readCount

// if there are no readers already reading:
// request resource access for readers (writers blocked)
// update count of active readers



// </ENTER>

up(&serviceQueue) ;
up (&readCountAccess) ;

// <READ>
readResource() ;
// </READ>

down (&readCountAccess) ;

// <EXIT>
readCount--;

if (readCount == 0)
up(&resourceAccess) ;

// </EXIT>

up (&readCountAccess) ;

ANMNEFREE—KER,
NZERES,

// let next in line be serviced

// release access to readCount

// reading is performed

// update count of active readers

// if there are no readers left:

// release resource access for all

// release access to readCount

BMEFRERIERY.

FESEEACEAMLNRmIRETF, FE—
THR—MMERNVEE, ZRINRAEEFRXENEEAFONET, Ba

HERIEEERM RGN
RABEEE—REF,

// request exclusive access to readCount

l]z L&L/L&lu\:%o %_4\%;3—

X

MAESERAFONET, EMTEH.
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#define N 5

void philosopher(int i) {
while(TRUE) {

think();

take(1i); //
take((i+1)%N); //
eat();

put(i);

put((i+1)%N);

}

SRANHRT
EEabrET

ATBIEFERRIRE, ATLARER NG

o WRERERAGHRET,

o AEERNMPEEIREHERNER N e,

#define N 5

#define LEFT (i + N - 1) % N // &%

#define RIGHT (i + 1) % N
#define THINKING ©
#define HUNGRY 1
#define EATING 2
typedef int semaphore;
int state[N];

semaphore mutex = 1;
semaphore s[N];

void philosopher(int i) {
while(TRUE) {
think();
take_two(i);
eat();
put_two(i);

void take_two(int i) {
down (&mutex) ;
state[i] = HUNGRY;
test(i);
up (&mutex) ;
down(&s[i]);

void put_two(i)
down (&mutex) ;
state[i] = THINKING;
test(LEFT);
test (RIGHT);
up (&mutex) ;

/1 aPE

/1 BREENMEFRIONE
/1 IRRKAER

/] BMNEZFR—MEEE



void test(i) { /] EXEERIEEF

if(state[i] == HUNGRY && state[LEFT] != EATING && state[RIGHT] I=EATING)
state[i] = EATING;
up(&s[i]);

}

HIZEE

HERE SHIEBEREDRE, BiINX3IET:

o HEES: EHISTHER—EIVFIT
o HIZBE: HEEERER.

HBBER—TFR, MHERSE—MER. BILIR, ATRESAEHEZERLIBEN, FSELHEHTERS, &
B—LHER SR ENER.

EEZET IR pipe REEIERY, fdlo] BFE, fdl1] BTFE.

#include <unistd.h>
int pipe(int fd[2]);

BEEBLITRE:

o RTOFHNTRE (BEREERE) |
o REEERXFHEDER,

parent child

fork

fd[o] £d[1] fd[o] £d[1]

pipe

kernel

2. FIFO
R REE, ERTEEREERFHIEPERRIRE.
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#include <sys/stat.h>
int mkfifo(const char #*path, mode_t mode);
int mkfifoat(int fd, const char *path, mode_t mode);

FIFO BRTEF-IRSB[NARERFF, FIFO BIELRR, EEFEEMRS SRR BIGBETE.

server

read |requests

well-known

FIFO

client I client

3.;HEPTY

o HEFITTLURS FESHIEEE, MMER T FIFO RESEBAFTHFIXAR eI aer=4REE;
o BRT FIFONESHEENE, FAFEHEECRERLSSE
o EHEATLURIER SR AIRERIGEE., A& FIFO AR RBERTAIIZIL.

4. (ESE
EE—MHE, BTSRRI SR R,
5. XE1F (%

RS TIHIEHLE—MEEIFREX,. RASEAFEEHEZESES], AAXE&KRRA—M IPC,
HEERESERRREIHEFEAA.

SRR LIS E— NSRRI B 8t =AM TMSE A ZRE. B XS| HERFAEERANG, MEERE
RRFRERR.
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6. EEF

SHeBENHARNE, EIRTARY=SEHEES.
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(a) (b) (c)

Figure 6-3. Resource allocation graphs. (a) Holding a resource. (b) Requesting
a resource. (c¢) Deadlock.
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FEBLINEMTSE:

o SEE5RE
 FEHHENSTEHIRE
* FEHEFHE
* FEHfER

SE SRS

ENEEDFE, BRERANRRERE,

E/IBRFEMABAINN RS, B SR AREUES BRI RSIKEESRIMERE.
HREFHIASIIBFIERS AN, BUREFCHAIEIERRE, ATLIRAS SR,
REEIRERS, BE Unix, Linux 1 Windows, EFESIRIBAINAUNERIEE.
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FEES N STEEIRE
TREIELEES, TERLRMETARER, RS,

1. BPRE— N FRRITEHHET
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)
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L

Figure 6-5. (a) A resource graph. (b) A cycle extracted from (a).
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o010
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Al3|lo9 Al 3|09 Al3| o9 Al3]| o9 Al3 |9

Bl 2|4 B| 4| 4 B|lo| - BJlo| - B|lo | -

cjlaz|7 clz2 |7 claz |7 cl7|7 cjlo| -
Free: 3 Free: 1 Free: 5 Free: 0 Free: 7

(a) (b) (c) (d) (e)
Figure 6-9. Demonstration that the state in (a) is safe.

a (%% Has RARCHHBIRIRE, H=7 Max TREHFBZREIRE, Free TNEEILUFERNRIFE. M
aFHAaA, STt B AEMERIFTERIR (Bb) |, BTEREREN B, LS Free 95 (Blc) ; FELRER
HIE{T CHIA, (EERTEHIZERRERINIETT, EULALIFRE] a PRSI R EhY,

EX: MRREMEE, FEREMEHERABTRNTRIIRAT R, BHAFERMEARRFESEEE—
HIEETRE, WIRRRSR% 2.

ZERSHIRN ST, EARSREVABIAEREIS. TERTREA TN AL
I, AILEAE S ELL,
2. A FFRRITREE

—VMBSRRIIRITER, ftbA—EEFOBEE T —ENEHEE, BEEMNEHNHERNHEREESHEATRE
RS, WRE, FHEEER, BNFLUSE.

Has Max Has Max Has Max

Al O| B Al B Al ]

B 0 5 B 1 5 B 2 5

cC|lo| 4 c|lz| 4 clz| 4

D 0 7 D g 7 D 4 7
Free: 10 Free: 2 Free: 1

(@) (b) (c)

Figure 6-11. Three resource allocation states: (a) Safe. (b) Safe. (c) Unsafe.
TE c AFLeN7E, BWBEESIERZAIRNEK, WMmBERHANE c PRORE.
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Figure 6-12. The banker's algorithm with multiple resources.
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BRDBIERIT 1/0/2/0,
RE—MSEERENEZNT:

- ERALREMESFETNTFTHEA. RAFEXENT, BBARFRHSRERH, RERFZE

Y.
o BREREXE—T, HHAERCHRILE, FRBEESEREIFRINE A F.
o EELILFRE, BRIFTEHESFNCARIE, WIKSHZEH,

WR—MREARLEN, FEEEHNX DR,
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EEIAE

EMRFNENENTIYEIERTT TRERIEERT, NMERREGEZNIRRE.

ATEFNEENT, BERGGATHSAEITE. S/ MEFHAEE LA, XM ERDEIRES
R, 8—RRA—R. XETHRSZEMERT, EFAFERGEESAMERT, BAFEERELREER
7, SEFS|IREIAEYIERTHRINE, B TOERIRSY, SHREAIERD RANIERFHEH I TRAY

(=PAN
EVO

N EEAEAFITUEY, EIRFRIFER ARSI RS —ERGTEMERT, BRI —EFAS
BLERARTHRALNET, XEERRNRFEETAERRATEE. FliE—aitEMAILI=4AE 16 (utbhit, BPA
—MEFRMIEZSESEER 0~64K, 1ZITENLRAE 32kB KWIEERT, EUAFERARIFZITENUE T 64K K/
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Virtual

address
space
sok-s4k [ X
s6K-60K | X } Virual page
sok-56K | X
s8K-52K | X
44K-48K | 7
40K=44K | X i
aBK=40K | 5 myr:w
aok-36K | X address
opk-a2k | X 2HK~32K
sak-28K | X 24K~28K
20K-24K | 3 20K~24K
16K-20K | 4 - 16K-20K
12K=16K | 0 N 12K=16K
gk=12K | 6 BK=12K
ak=gK [ 1 - 4K-8K
ok—sk | 2 N\ ]>\||:-K-4K
Page frame

Figure 3-9, The relation between wvirtual addresses and physical memory ad-
dresses is given by the page table. Every page begins on a multiple of 4096 and
ends 4095 addresses higher, so 4K-8K really means 40968191 and 8K w 12K
means 8192-12287.

P RRFHIRES

REEESET (MMU) STEEIIFZEMYIEAFIEER, HPAYmER (Page table) FHEER (FERFHbULESE) 0
E (YRERTFTE) AIBREIER.
— RIS RN ERD, —ERDFEIES, —HoFEREE.

TERITGERFE 16 MR, 1X 16 NRFHZEMA 4 MURESREITRS IEA. FINXSTENELE (0010
000000000100) , Fl 4 MEFENES 2, EEERIREAN (1101) , TWRAKE—RTEAFETREFR, 1%
TMFE. 5 12 (FtEREE. XN TOINAITUERYMEIEYY (110 000000000100) .
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111|0|0]0 olojo|o|0]|0 0|0
Y
15 000 0
14 000 0
13| 000 0
12| 000 0
11 111 1
10 000 0
9 101 1 oit off
12-bit offset
T;bﬁg_" 81 000 J O copied directly
71 000 |0 from input
4] 000 0 to output
5/ 011 1
41 100 1
3| 000 1
21 110 1 —~| 110
1 001 1 P v
«—Presen
0 010 1 absent hit
Virtual page = 2 is used
as an index into the
page table
ol|ojijo|ojlo olojojo|0]|0 0|0

Qutgoing
physical
address
(24580)

Incoming
virtual
address
(8196)

Figure 3-10. The internal operation of the MMU with 16 4-KB pages.
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OPT, Optimal replacement algorithm

PRSI N TES R R KIERABEILE, BEITLURIBAEREAIRITE,
BRI ENEER, FALEE— N NES KIEAERAIE.
2. —NREFAEHESE 7= MR, HENTRESIAFS:

$7l Ol ll 2I Ol 3’ Ol 4l 2’ 3! 0I 3’ 2’ ll 2’ OI ll 7! Ol 1$

FHEZTR, o7, 0, 1 ZAREEAAT. SHEENIERE 2 B, FAERRPET, SKRE 7 #E, BARHE 7
BIRHOHERRT R,

2. RIERAKR{ER
LRU, Least Recently Used

BATFNERREERNNEER, BEFLAEIEERNEIER. LRU BRIARAKRERINELRLLE,

ATEMLRY, FEERGFTHEFP— M IERENER. S— 1 RERLER, BN RERRERRL. X
IRIEEZRR N U R RITRARIII,

EAERipnEFEENER, FIXMZUSEIAY LRU ANTRS.

$4I 7! 0I 7' ll Ol 1’ 2! 1I 2! 6$

N N =1
SN T E=1 0 e
B[O =]]
el k=1 Bl 5 Kl K

=]
-
=)
Lol )=
b=l
Bla]ol=

3. miER{EH

NRU, Not Recently Used
BN NEEHER MM REM, SREFKHEIIRERER R=1, JNEFEKERE M=1, B R URKTEIHE
S, FILUSTRES ALA TFIUZE:

e R=0, M=0
e R=0, M=1
e R=1, M=0
e R=1, M=1

SREGRTTRITRS, NRU BEBETUEM SRS &/ MIFESS it — N IS e,
NRU {L5eiRHESHIEKAIARTIE (R=0, M=1) , MAZEIMEFERIITFIE (R=1, M=0) .
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4. et

FIFO, First In First Out

JoEHE IR H TR R AR ST N Y TR,
ZEES AL BEHRILIARTREEAIRE, MIERTTEAS.

5. BRI EX
FIFO EAATRE R IBE LN NERRHE, ATBRX—E, MREEH—NEREN:

SRERKINE (E55) FIREIZREAI R 4 1. FESRNAHE, RERETWENR A, MRRUZ 0, BAXN
THBREXSEHRER, TLNZIERE, MRE 1, #iF RS0, FCXUNEREERNER, EXCRENN
[EECHMENERNRT—HE, RAEHEMERAILEFREER.

Page loaded first
\ 0 3 7 8 12 14 15 18

AlHBiHclHHoHHEHFHaeHH

Most recently
Ve loaded page

A is treated like a
P newly loaded page

(b)

Figure 3-15. Operation of second chance. (a) Pages sorted in FIFO order.
(b) Page list if a page fault occurs at time 20 and A has its R bit set. The numbers
above the pages are their load times.

6. B3¢

Clock

BN EEEREEERTRNE, FRTHER. PR EERFMNZ RS NmERER, BER—MEHED
RERITUH.
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When a page fault occurs,
the page the hand is
pointing to is inspected.
J D The action taken depends
on the R bit:
R = 0: Evict the page

R = 1: Clear R and advance hand

G

Figure 3-16. The clock page replacement algorithm.
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} Free
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Parse tree used by the parse tree
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Constant table f

Source text +
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BK
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2 REEE IR At =S EH B AR T HEMRF.

AR LS

£E (Platter) : — M HEBZANER,
BB (Track) : BEILNEFHRKE, —MEREIUEZS/HIE;

BB (Track Sector) : HAE EAI—NINER, —PMHIERILIBESIMEKX,

A, REEE

512 bytes 5 4 K FFRA/N;
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BATFHTEMELRE, BEABAF. NRHFAENHERTRKER— MEFHHEBKIE, BPATESHAIH
BERE—EFGF L, UHRHINERSR. BifkR, MinhiaskESZ HIIIHNS.
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#include <stdio.h>

int main()

{
printf("hello, world\n");
return 0;

}
£ Unix Rt L, BRIFRFITIFES RN BiRsUs

gcc -o hello hello.c

XMIRRAEUIT

f hello.i iR i hello

BT Y (1d) F aTdis
R L7
(3C4) ()

TRRMEERNER . RbEELA # FRSLAOTIAME RS
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o CRMER: i3 ERER R EEE Bin

HHEMER: A ERER B4 printf.o SERMFRFEFNBIAFHITEH, BEIREITHRIT BRI

iR — AT EER BRI AEAN, £l RN T R E I, SRR TR T

MES:

o TS BMISHNT—IRE. — M EREEN—HEXE, FSEMTNERNERS I FS35IRE—

PMFSEMKEREE,
o Bl HERBETESMISENS— I REFMEXRKER, REESFEMXETSHISIA, FEells

BXTAREFME.
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main.c sum.c B3
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HEFERN TR SEIXFEMNAIRMmIZIHHY, 7E Linux REFEER so GERER, Windows Rt L HEFR
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5| FERRIITUE;
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e Tanenbaum A S, Bos H. Modern operating systems[M]. Prentice Hall Press, 2014.
o AT BRE, T T EVBER S M), AR RIS HART, 2001.

e Bryant,R. E., & O’Hallaron, D. R. (2004). R NIEfEITENRS.
o SHESZHR. UNIXINESRIRIE (M]. AFCHBEE tHihftt, 2014.

¢ Operating System Notes
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e Processes

¢ Inter Process Communication Presentation[1]

¢ Decoding UCS Invicta - Part 1

github: https://github.com/sjsdfg/CS-Notes-PDF
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