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XX (EFFHEER ) [RARNEISEIE

° T n . ! ‘% IEI
(RERSHETETRI)
while (true) {

/* Produce an item */

while (prodCnt - consCnt == BUFFER _SIZE)
; /* do nothing -- no free buffers */
buffer[prodCnt % BUFFER SIZE] = item;

prodCnt = prodCnt + 1;

RIEENERR
(PRIE R RBRIER L= HZEE])

B RER TS REREGFHRFT (IPADS@SITU ) 10



)

XR (E-FHHER ) DB

SRAEFEEN , BUEETEFHT

ShTE - S =
B HEECME) (NS BEER DRSS

while (true) {

while (prodCnt == consCnt)
; /* do nothing */
item = [consCnt % BUFFER SIZE] ;

consCnt = consCnt + 13

EWEETREHE
(/NAZREGSCRIARI—MRIE)
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) ERR (EFEERE ) WELRES

A
prodCnt % BUFFER SIZE -

L\ f)
R R

4

BT M 2= K
FrE (RiER ) SiEEEE (/N\F)

% BUFFER_SIZE

[ : MRBSANEFENEHZEEE ?
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) SEFEIHEERM

while (prodCnt - consCnt == BUFFER SIZE)
; /* do nothing -- no free buffers */
buffer[prodCnt % BUFFER SIZE] = item;

prodCnt = prodCnt + 1;

i prodCnt = 3
P buffer[3] = pkgl;
ap |
e ==
P2
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) SEFEIHEERM

while (prodCnt - consCnt == BUFFER SIZE)

buffer[prodCnt % BUFFER SIZE] = item;
prodCnt = prodCnt + 1;

i prodCnt = 3
P buffer[3] = pkgl;
prodCnt = 3
w £rrE
buffer[3] = pkg2;

R BREH TS ESARFT (IPADS@SITU )
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; /* do nothing -- no free buffers */
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) SEFEIHEERM

while (prodCnt - consCnt == BUFFER SIZE)

; /* do nothing -- no free buffers */
buffer[prodCnt % BUFFER SIZE] = item;

prodCnt = prodCnt + 1;

P prodCnt =
P buffer[3]
prcdCnt =
prodCnt =
N ErE
buffer[3]

4

3
4

pkgl;

pkg2;

R BREH TS ESARFT (IPADS@SITU )
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) SEFEIHEERM

while (prodCnt - consCnt == BUFFER SIZE)

; /* do nothing -- no free buffers */
buffer[prodCnt % BUFFER SIZE] = item;

prodCnt = prodCnt + 1;

i prodCnt = 3
P buffer[3] = pkgl;
- o
prodCnt = 3
HEE buffer[3] = pkg2;
Pe urreriSl = PROZE  yobhismrmin -

prodCnt = 5
AR R A ST ERIEENAZIR— M X |, S EiEES ?
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AR R A SIS FERVEIRRAEIE— MR P X S | EE

et

P1
3
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- SR HEERISIEHITIRE
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) IERXKERE

AR AR SR FT - ERNESIREMAZIE— MR P X T | SRS ?

while(TRUE) { o tRuBERIN
| BHEA
IHEEICK , HIFHEANIRRX —
BRefeeiH T

FSUBN R I5RREESD \

-
<

EEOE BRI R g
7 LAY
{273 JALA
} WIRRIE : F—HRZI8ERE—MEELLEAIERERT
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) RRIGREIBBAI=MNER

ERIE  ER—H% , AERE—MEE  while(TRUE) {

ALAENIGRX,  (—MRERTIREE )

BRET . 3— 1 HERTHANRRXZ /S
, WIERRIBBERIRS T TREAIRR X
MARTIRES. (REREZEXEMAY )

AL - SiEHEEIER X, ¥R
EERIBRNIER XAVHIEPIEE—MHAG
AX , RIERTIEFEXAER. (IRABIR
AT EIE— MRIBR KN )
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) BEARIE : RS SESEm
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) IRHRERPE : BISHREE

#HiE - 0 HIE - 1
1. while(TRUE) { 1. while(TRUE) {
2. flag[0] = true; 2. flag[l] = true;
3. turn = 1; 3. turn = 0;
4. while (flag[l] == true && 4. while (flag[0] == true &&
5. turn == 1); 5. turn == 0);
&5 XEB D &R X &
6. flag[0] = false; 6. flag[l] = false;
HAhUrg HAhhg
7.} 7.}
r

B Rijaia]
1% EEREBRRIDFAXAEPH=TLESME? { BERESE

E

= A IR
ESEASHT S AR R (PADs@sITU) | AR



) BIRBEERPERGIE : KHAPER

while(TRUE) { XHFBEfRIRImFR X RIS ?
HIEHANIGR X KRB ORI BT
ERXERS
BB IR X iR OEIHR R
HAth{53
}
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) BIRBERBGEE | XATER

while(TRUE) { IXIFEEfRRIMFR X ARG ?
BRIEHNIERE KIAFTEZ ORI o] LAREREANCPU
1z ERImFR X E)RR
IR XI5y MNREZMZOHF
XA M AGEPRZE
EENRHIERX FiEFE ORIl HAtHENT
H it
R HRBEAL S CPUBERIHAIGRIR

FERBEBREHFITS,HEGSHARET (IPADS@SJTU ) 24



) BIRBERENGE?

WN{AR M IR REF T ERNEEERNAEIR— M E P X | EnEiEEEs ?
while(TRUE) ({

=R’ HIiEEANIRFRX =

FA/EN 5 ISR XSRS B RN INE

IR EARE BENRH IR X — -
o - 7 sy
BT NA ATAY -2

TALA
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) TEHRFIRE

[RFHEAE :
o NEJHFTHTAVRESE S
- WIEMIT—548S

- Hfti OASEEIFIEPAZ all-or-nothing

int CAS(int *addr, int expected, int new value) {
int tmp = *addr;
if (*addr == expected)
*addr = new value;
return tmp;
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) TEHIEFHRIE : Intel§li D SSCIN

LECAS Zr—HEEESNE
addr 1. int CAS(int *addr, int expected,
CPUO int new value) {
. 1Nt tmp = *addr;
CPUO CPU 1 3. if (*addr == expected)
4. *addr = new value;
I ’ I 5. return tmp;
AY ~ 6. }
HER _ |
XHERHAI A E B 22 B ERY
= - \|J-i,l:l:'|\’s N\ 3 = = *
I, RS B SIR IR

ER TR , EFERITHE

*Intel FEAREIA |, SCARCIIRTEESIEARE ( EERN )
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) TEHIFEFHRIE : Intel§liZ SSCIN

R —HERESNE

FECAS
addr HBE 1. int CAS(int *addr, int expected,
CAS addr CPU 1 iEH R new value) {
. in mp = *addr;
CPUO CPU 1 3.CPU0if (*addr == expected)
4. *addr = new value;
EQZ:EE 5. return tmp;
%&7] 6. }

=153 |
R ER AR B A

I TS e SR SEIN R F 1M
ER TR , EFERITHE

*Intel FEAREIA |, SCARCIIRTEESIEARE ( EERN )
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) TEHIEFHRIE : Intel§li D SSCIN

B HIEEANR

FFaa 1. int CAS(int *addr, int expected,
CAS addr int new value) {
. in mp = *addr;
CPU CPU Xxpyq if (*addr == expected)
4. *addr = new value;
I I z.CF},UOreTtmp;_

s
B SHERHAL ST B

==nR__ NP AL
FRTT AR B R RIUR TR
BTN | EETTHEE

*Intel FEAREIA |, SCARCIIRTEESIEARE ( EERN )
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) TEHRFIRE : ARM{ERILL/SCSCIR

1. int CAS(int *addr, int expected,

int new value) {
ZQPU(NEnt tmp = *addr; LL

3. if (*addr == expected)
CPU CPU 4. *addr = new value; SC
. return tmp;
6. }
Monitor Monitor
g NMEM  Load-linked & Store-conditional
dd addr 4T b2 .
= TEREN g R Raddr
FE I TIEMAIAHRE addr 2SEHEAEY
| | IIANERHSRTD , BNERIE T
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) TEHRFIRE : ARM{ERILL/SCSCIR

XIEERRTO Y
HEN

CPU CPU
2B ABUX M
it , MR T
Monitor Monitor

addr -L——-L addr

|

1. int CAS(int *addr, int expected,
int new value) {

2. int tmp = *addr; LL

3. if (*addr == expected)

4QFKJOM *addr = new value; SC

return tmp;

6. }
g NMEM  Load-linked & Store-conditional
AERER s msrRERaddr

FETENARRE addr 2E#HE A (EPY
IRAEEEERD] , SNERIE T
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) TEHRFIRE : ARM{ERILL/SCSCIR

XIEERRTA Y
HEN

1. int CAS(int *addr, int expected,
WE, int new value) {

_ 2. int tmp = *addr; LL
3. if (*addr == expected)
CPU ‘QQ;;;gﬁ 4 .CPU 1 *addr = new value; SC
bt , Foreeiz *CPU Oreturn tmp;
7 BIEEFHE 6. f
Monitor Monitor

g NMEM  Load-linked & Store-conditional
addr Z 2rb (52 =
TEREN g R Raddr

FITIEMHIRHER addr 2T E M AEDR
I | IRAEEEERD] , SNERIE T
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) TEHRFIRE : ARM{ERILL/SCSCIR

BFr&addr

CPU CPU
Monitor Monitor
addr

|

1. int CAS(int *addr, int expected,
int new value) {
2.CPU Tint tmp = *addr; LL

3. if (*addr == expected)
4. *addr = new value; SC

. return tmp;
6. }
g NMEM  Load-linked & Store-conditional
AEEER s iTimmomiEaddr
FETENARRE addr 2E#HE A (EPY
IRAEEEERD] , SNERIE T
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) FEFIRTFRIE - (EFRGE{FHED

EbikHE#E ( Compare And Swap )

1. int CAS(int *addr, int expected, int new value) {
2. int tmp = *addr;
3. if (*addr == expected)
4. *addr = new value;
5. return tmp;
6. }
FRENFHEIN ( Fetch And Add )
1. int FAA(int *addr, int add value) {
2. int tmp = *addr;
3. *addr = *addr + add value;
4. return tmp;
5.}

FERBEBREHFITS,HEGSHARET (IPADS@SJTU )
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) BhiEsl ( Spinlock )

while(TRUE) ({

2BEFRE *lock : 0FRTH , 1FE R

HIFHANIRFRX

while(atomic CAS(lock, 0, 1) != 0)
/* Busy-looping */;

HARCRS

IR XERS Locki(E
BEIR HIm 57 X *lock = 0;
unlock#{E
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) EliESH ( Spinlock )

B EEBERAERREEN=ASNERE ?

* ELFF-I‘H[@ 4 void lock(int *lock) {
. while(atomic CAS(lock, 0, 1)
- BREFS ? 1= 0)
/* Busy-looping */ ;
» Bl "BERE" [IHERREKIEt }
Z:ﬁEEJZIJJCAS => ijﬁ'ff ﬁ«t void unlock(int *lock) {
s *lock = 0;
o TRLLH ? }
- KETRR( => ZZ MEERS— B et

HEUERATIR FRFRT |, BESIRIER

1 a—/\gE /TH* . s o
DE— 1 BEIERY BTN SRR TR Emake progress
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) HES4 ( Ticket Lock )

B BANMERIERFERNAE ?

R BREH TS ESARFT (IPADS@SITU )
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) HES4ii ( Ticket Lock )

B BANMERIERFERNAE ?
BILEE = FE BIARIIR ARG ®E .

owner : X ISBIEIZAIEE next : ZEHBINSHIRHE

DYzl3E y : T
BRgRE—K... while(owner !=
my ticket);

1. 25 => 65
my ticket =
atmoic FAA(&next, 1)
EBRBAFHITES DRSS (IPADS@SITU ) 39
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) HES4Hi ( Ticket Lock )

B BANMERIERFERNAE ?
B EERFEZNARIRREREED.

owner : i‘éT‘_—HHUY_ ﬂiﬂ’]ﬁﬁ next | FBHRINENEE

@iBRE
4 5
BATE— 4. . I I
. \\ 2. MTFANARE
owner += 1

1. z55 7 , SLH
owner = 3
next = 7
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) HES4ii ( Ticket Lock )

BE BN RIERSEEN AT ?
BILEE = FE BIARIIR ARG ®E .

owner : RAHBIAFEE next | T REEINESSHE

7

lockiz{E unlockiZ{E
1. my ticket = atomic_ FAA( =
as 1. lock->owner ++; 4=
&lock->next, 1);
2. while(lock->owner !=
my ticket) EF5

/* waiting */;

B RER TS REREGFHRFT (IPADS@SITU ) 41



) HES4i ( Ticket Lock )

/

BE | EERERR

BRiA1E Vv
BIREFT ?
= ZEINF , FeIFEFERIESIR

B TERERRES |, ATLURRIEIRESS

- TRILH v

HR KB =PMESE ?

void lock(int *lock) {
volatile unsigned my ticket =
atomic FAA(&lock->next, 1);
while(lock->owner != my ticket)
/* busy waiting */;

}

void unlock(int *lock) {
lock->owner ++;

}

HFSisEH]

"XERATA B EBIHRIR T Fmake progress
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BUSY , BT
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BE . EMZBUNRBEZING
=, eI ?
AER
B . AT RIEE B R W
SERET  BAIEAD?

N=T=

Bl , BT (FRE R
MEARET BisEtERE KR

E
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IES AV ER A

struct rwlock =xlock;
char data[SIZE];

void reader (void) {
lock_reader (lock);
read_data (data)
unlock_reader (lock) ;

}

void writer (void) {
lock_writer (lock);
update_data (data) ;
unlock_writer (lock);
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) IESHIRRMEE

EIBXHIEN :

- 0 BEEEIERK

- £l BHNSETESS

- t2: B MEEMEHNERK ?

AHE : (RASEESH

- EFREOREHEEHNETHA BMAF
fE : (RIFEERTESH

- EFEETUERENIGREX EFRFTIE
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) (RIDiEE
HIEES 1
S8 YNl

struct rwlock {
int reader;
struct lock reader_lock;
struct lock writer_lock;

—

.
’

void lock_reader (struct rwlock xlock) {
lock (&lock—>reader_1lock) ;
lock->reader += 1;
if (lock->reader == 1) /* No reader there =*/
lock (&lock->writer_lock);
unlock (&lock->reader_lock);

}

void unlock_reader (struct rwlock =*lock) {
lock (&lock—->reader_1lock) ;
lock—->reader —= 1;
if (lock->reader == 0) /* Is the last reader =/
unlock (&lock->writer_lock) ;
unlock (&lock->reader_lock);

}

void lock _writer (struct rwlock =xlock) {
lock (&lock->writer_lock) ;
}

void unlock_writer (struct rwlock =xlock) {
unlock (&lock->writer_lock);
}
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) ESHIRYISEIR : (RIDIEE /o)

N
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) ESHIRYISEIR : (RIDIEE /o)

N
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EBIRREAR , XEER—ATE
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) ESHIRYISEIR : (RIDIEE /o)

? IBE=EIN IE5RX
&
[] 5&81

- B

L A TTHENES o byl e as |
- / 1. RBUSEEB , BFMEITEes
\ o 2. BiIEERE , TERXAREH
EEIERXPRNEES=E Y.
3. BHuEE
HEBIRRXAE , XBIER—MATRE
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) IESHIAYSE : (RFAEIZE G

N
? IBE=EIN IE5RX

O s

EEITEES
7

EiElER X PANEENE

EBIRREAR , XEER—ATE
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) ESHIRYISEIR : (RIDIEE /o)

N
? IBE=EIN IE5RX

-

E&5H
- g |
-

2 R i e L
- 1. SFEEGEES , H s Q)

/ 2 FEEMEETE | RS
IR R A AR 5
3. EpuEEy &

EBIRREAR , XEER—ATE
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) ESHIRYISEIR : (RIDIEE /o)

RIS IDTEIN
N

1 B Q I5RX
1 y

=P
o M
- BEUHE | e o O

/ 2. FEMEERE , BEEHE  BEHNERK
EEIR X AEEsE .
: =3 mpumE o

EBIRREAR , XEER—ATE
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) ESHIRYISEIR : (RIDIEE /o)

: EE IHRX
i
S48 1. SRENEES , EInsit —

wran 0)
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wigene 2 RRBIEEE , =i
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// SEHREEERN |
Sest
EElERRbEERE e &

EBIRREAR , XEER—ATE
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) ESHIRYISEIR : (RIDIEE /o)

» IHFRX
5& 81 i Q
u

1. Egeisat  HER
EEUTHEE pamemym, = O

/ S EEUREAEEEEY
5 — £ = sep B3
PRISRIESR X ATt SR R AR B TIR e

% B EE—NEER
WERRRAR , XEEE— MRS

BB EAIREIEERINER ?
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RCU
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Read Copy Update, RCU

IZETHEARANZIRAX 2R , EEFEEEFANRE

B BB VERKIBE | IS ER A S
SHEHEMEIE , RTEEMHA ?
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Read Copy Update, RCU

IZETHEARANZIRAX 2R , EEFEEEFANRE

B | AEbEEREEE & SRR REEE

TK1 | FEPEEB RN ZBIEHRFRERTS T

fERiE ?

INEEEAEEIH

HUE , EABEFE , AN AIFEE

BRI IRRME

1. BEHRFIREER/INRS (&K 128 bit )
2. 1EREHRAm
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Read Copy Update, RCU

IZETHEARANZIRAX 2R , EEFEEEFANRE

BE . MRBAVEXRIRXEIRE | ILEBRMEEEER
ShBfxhEEE , BAFEMHA ?

TK1 | FEMEEB RO ZBIEHRERFIRIENVL T | ILEEEAREH
HUE , EABEFE , AN AIFEE

BN EF4 ( Single-copy atomicity) :
IR R — MR ENESREHIRFININ , NEH— 88
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) RCU iTRIAZTHE

LAsEZRA0 - FENZERNode C

Node A Node B Node A ... NodeB
. 4
X
Data-A Data-B Data-A . Data-B
Next Next Next - Next
Node C Node C
Data-C Data-C
Next Next
@ iEAData5Pointer ® FRRENEFYE, BEFithEFHNode ABIEH

= yAY .
EEEAREINode C | misimsnnmzomsm (pavsosy) 1 EZINode C &



) RCU ITFAETINE : BbEIAYiES

Node A Node B Node A ... NodeB
2\
X
Data-B Data-A . Data-B
Next Next < Next
Node C Node C
Data-C Data-C
Next Next

Writing Node C
@ iEA\Data5Pointer © FABENRFY, RFthEFHFNode ARIFEH
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RCU iJi/& it : BbRIAYISES

Node A Node B Node A ... NodeB
R
X
Data-A Data-A . Data-B
Next Next < Next
Node C Node C
Data-C Data-C
Next Next
Writing Node C
@ iEA\Data5Pointer © FABENRFY, RFthEFHFNode ARIFEH

ZE/Z||Node C

FERBEBREHFITS,HEGSHARET (IPADS@SJTU )



RCU iJi/& it : BbRIAYISES

Node A Node B Node A ... NodeB
R
X
Data-A Data-B . Data-B
Next Next Next
Node C Node C
Data-C Data-C
Next Next
A.Next = &C
@ iEA\Data5Pointer © FABENRFY, RFthEFHFNode ARIFEH
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RCU iJi/& it : BbRIAYISES

Node A Node B Node A ... NodeB
R\
X
Data-A Data-B Data-A . Data-B
Next Next
Node C
Data-C
Next
@ iEAData5Pointer © FABENRFY, RFthEFHFNode ARIFEH

AL Z&ZINode C
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lfRzE = Node C

Node A

Data-A

Next
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,7 Node C

Node B

Data-B

) RCU iTRIAZTHE

Node A

Next

Data-A
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/

/

Data-C

\
S

Next

A.Next =

8= . FPRMETERS ?

Next [

== =b

E#htEmNode C
Node C*

Data-C*

Next

Ve

Node C

Data-C

Next

A.Next =
SH—1#HINode C’
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Read Copy Update, RCU

AR ERRYIRE

/\;ata-B

BZ . FPRIEEDS ?

IEETlEARANZIRF XA,

Hefl IR ERIKTCARYIBFE I

FKR2 . ERERTIE) , EULTTRRIEE I

Node B

Node A

Next
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Node A
Data-A
Next <
N
X
Vi
“ Node C
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I’ Data-C
\
Sh Next

Next

LEBRBAFEHITED

Node C*

Node B

Data-C*

Data-B

Next

Ve

Next
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~
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Next
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RCU ZEPRHR To

y A ERSY
Node A

a-A

Next

A X AR S | (T ARMRESR

Node B -I;g%o
Data-B i‘;ﬁ% 1
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RCU %I‘EEH T0 T

ADEEY

Node A

ta-A

Next

A X AR S | (T ARMRESR

Node B N
15£&0
Data-B -155'@%1

A.Next
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) RCU E3FRHA ™0 T T2

AEIZIRR X ARG | HARIRER

Node A Node B . . . +
0 EE0R
\EJ:I .
{5
] 3
Node C - R
& 18507 8eE% T Node C
Data-C 8O gER , TiEHE
at I
o A el !
A.Next = &B

A.Next = &B
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RCU %[‘Eﬁﬂ T0 T1 T2 T3

AEIZIRR X ARG | HARIRER

Node A

Node B

HEO

e / ° S i
Next : éﬁ;ﬁ
B
Node C H-Ei)—a_ _/|\E..I-I%\EE
— 2INode CHEEH
il B TIRRK
Next
A.Next = &B \ .
= A.Next = &B AJLAE|YZNode C
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RCU %BEEH T0 T1 T2 T3

AEIZIRR X ARG | HARIRER

Node A Node B

EEO

Data-A / Data-B ﬁ[ﬁEE*UNode C ﬁ%1
Next Next

EE3 |

Node G : AAIBEE)
Data.C Node C
Next

A.Next = &B

A.Next = &B HBJLAEINode C
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monitor monitor name ({
. — . —%7
HREEERERLRE HE0R
function P1 () {

{EARE bR RIERIELEHE

BRI —Fthread-safedJ#z [ }
T & B RX function P2 () {
(EREMRZIRIERIELERME
}
}
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) BEFREXILL : EES54Hi vs RCU

ESH RCU
HREA :
FFEEFT
AEM: o EERFELOTEYN . EEFEE i
- KBERIR L BEMTH . (EFEIRESE)
- TfEER . EEFEA

-« FLAEENEE T HAKINES
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HARAYIRARR : FEH
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void proc A(void) {
(A);
/* Time T1 */
(B);
/* Critical Section */
(B);
(A);
}

void proc B(void) {
(B);
/* Time T1 */
(A);
/* Critical Section */
(A);
(B);

+=ERORY “HEIE" TR ZIRIFEEN
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) FEHFEERYIRE]

void proc A(void) {

- BRIAIG

" }
- FEHEFE

(A);
/* Time T1 */
(B);

/* Critical Section */

(B);
(A);

void proc B(void) {

- RFRAEESA

- BIRER
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(B);
/* Time T1 */
(A);

/* Critical Section */

(A);
(B);
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) SNBSS IRE

P1

P3

AUAPRE ? FTRRABIAETT ! - Kil—1 , FEEIRE , BHIEGREK

£

- ERKFFEEARIHE

- EEPEIRBZBINE RS
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) WN(RIRRRFE ?

RERTEE] <

 HIEEBLE | FESRIENSIRE

iiTRTEES : FEENTRPS

\ I THTERIEI - FEiliEER
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SEsFRbh - MANEE

1. BRERLE - ETEMFR (RERIT)
2. AR EFHES | RMBRBETERIR

, trylockiFfHEE
while (true) { 37 BMIR BTN EL R I
if(trylock(A) == SUCC)
if(trylock(B) == SUCC) {

/* Critical Section */
unlock(B);

unlock(A);

break;

unlock(A); ToiZIRENB |, ABATERRA

} else
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) EERIEHITERAYE Live Lock

proc_A proc_ B
trylock(A) SUCC =—p
< trylock(B) SUCC
trylock(B) FAIL cp
< trylock(A) FAIL
unlock(A) ——l
< unlock(B)
trylock(A) SUCC =—p
< trylock(B) SUCC
trylock(B) FAIL cp
< trylock(A) FAIL
unlock(A) s
< unlock(B)

tES. .. EHiRFTERERY  BREHEEERCIKE
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) FEETRRS : UANEE

1. BRERRE  EBTEMFR (RERIT)
2. ARFFFBHEFRS | —XEHBFIERIR

3. RFSIHE D | FESSUMEARE

4. FIRAEIAESS - RIS EIRFSREN R IR

> FrERIFEHITRS
> FRAHEISEIEEREY
A SKEEARRSHIHEAASRENT , ARENEIR
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) WN(RIRRRFE ?

 HIEEBLE | FESRIENSIRE

RERTEDHE < AR © FEEEFR

]
o

_ ISTTRIERIEH : FEti
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) FESIEESR ; IETTRMEERESHIMTEH

RITREE
- AR A RE R SEERE
- EEERRES TGNt

- WNRLIER  [REHE , TRES

* WRARIER : EHIRXRIR
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FEHERIEDR : LR
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) [EIER : (RARRE:

EEHIT iERX N 5k~
t1 to 13 Lock(l) ta 15
E a7 ER L
A P1 : :
B Po . |_| i
C Ps i i
Lock(l Unlock(l
ock(l) o nlock(l)
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) N RREBRE R

BE . I A= HIMITRREE ?
BRRS . ETRARRBEE
i - RERBIE R RERHITRAE

WEFESH

AITRER ? FTERERE | 55— MEEhint
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) N RREBRE R

BE . AT ASHIUTER AL ?
EBRRS . ETRARREE
B - RARBIERNRERHITRAE

REFRE : WEREARDE

AITRER ? FTERERE | 55— MEEhint

AEFTHRIER X 1Y (Non-preemptive Critical Sections, NCP)
HN IR X EARTITEMHEITHT | IR ERREE
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) N RREBRE R

BE . I A= HIMITRREE ?
EBRRS . ETRARREE
B - RARBIERNRERHITRAE

REFRE : WEREARDE

AITRER ? FTERERE | 55— MEEhint

AEHTHTIER X MY (Non-preemptive Critical Sections, NCP)

5kt (Priority Inheritance Protocol, PIP) ( AEEDN4AT )
SIERIATEWRHIEER | HAGIHFEE B ST | SRR FRFEEint
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) (RSB RAERENNN

IEEHIT [mFRX
t|1 t|2 t|3 Lock(l) t|4 t|5 Unlock(l)
D, o ! / BEAR ! A'/
P> T i i
P3 | i | | i

Lock(l)  4E{fLLELR Unlock(l)
g
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) N RREBRE R

BE . I A= HIMITRREE ?
EBRRS . ETRARREE
B - RARBIERNRERHITRAE

REFRE : WEREARDE

WAIRRIR ? FTIEBRERE | 55— 1MEEhInt
AeTFTHrIE R XY (Non-preemptive Critical Sections, NCP)
(Lo drE MY (Priority Inheritance Protocol, PIP)

BIEHLse Rk ETRiMY (Immediate Priority Ceiling Protocols, IPCP)
SREEUAT |, SBIFEEZMREFETRBMTR | HEERERFEEhIint
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) BPRIRSCRE TN

EEHIT B X
th o ts ta
Lo rlock(l)  Unlock(I) !
P+ E E
P> HIVEREBMSESR | WEERGSER
‘l ! :/ |
Ps : :
Lock(l) Unlock(1)
RS MR BT 18] 44
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) N RREBRE R

BE . At AR ?
BERR . BT NEREE
8 . RAEPERRRIEHI TRE
AMIRRR ? FTERERE | 55— MEEhint
AEHTHTIE R X MY (Non-preemptive Critical Sections, NCP)

REFRE : WEREARDE

(Lo 4drEtimY (Priority Inheritance Protocol, PIP)
BPRFLS ek ETatY. (Immediate Priority Ceiling Protocols, IPCP)
[REMLERETMY (Original Priority Ceiling Protocols, OPCP)

SR IHIERPEZENT | SRFEFEEZIURFEPHRSIER | IEEERERFEEhInt
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) [REMFCHRBETRIY

SiishdE X - ERETRSRIBIHETRSMAR , BERIRFKBEITH , RRAITT

[EERIT &5 X
t'1 t'2 t'3 Lock(l) t'4 t'5 Unlock(l)
o o & BER e
1 |
P2 '—;qurﬁ BhsR ﬁg/m% e
Ps E l E

Lock(l) SkENE=E{fistd:  Unlock(l)
g
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