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F—E it

1.1 BHERNFKIE
L1 FHTREFRI

1965 4F, Gordon Moore $& Hi B /R g it “ 5 1 B b ARR 5 H KA R P 4E
A M GRS, BEIR O BAE B AR R — BE T TR 2. NG
(3 S, H T DA AR T R R B, IR 8 i DA T e 4 v IS Ao S 3L T
AEEERIPERE . XA S BN S R e 2 g s e, R A
LR Z 3L N AEIN CPU, H[FEIIN FRAS CPU FIA S EEAGEE E— 4R 2 5 B,
R A EFE P B s, 2 S ) R G S AT RERR

AT FER B TAEAE I RAA 2 1 I R FE BT LU R P B R e
FOHEE BRI DA RN, NS 0 Ok A B 2 AT 55 (1 B
A RMPL, SAh, PR M AR E S LN, eI TR b
T R AT o N LI SRR A TR, [R] IR P Hh i B LT AN ] RE I
FT LR IFAT U EALC S L T 40 245, (H2LHIE SO RE RS 700 R FH 2 % 40
HLER IO IEAT N FHHIR D

75 H AT S AT R P e B v, A 2 a0 )28 B, 40 Lock/Unlock.
117 48 2P [ 20 S T A R e e A 1 R K 5 91 T 2 1 AT RROAS st LRGPP i AR B 2%
2 55—J7T, QIR0 IR vt A 1 B s R 5 S v e A2 7, 4] L
FHAE N RIS B s ek 416t — M sh BRI AR A ) — NI 3, 1M
i D0 R TRl A o] RE S 8O0 St SR 8 4 A Lock/Unlock 1XFF (1) [H]
A TEVE, AR IR P S5 A W40 5 o DR
1.1.2 ETHiNEDS

TEZ AL PR R P e v, 5 A e 1) D ) 2 R0 2 SRR JLE Py A7
Vi) o AR5 1, X — ) 32 B FH 2 T80 R DA LR il vl . (BB R 51 1)
B 1) KRB AR 2 TR, (HRPEREAR. Biltr, Il AN A R
SKIAD BT o 3L A R B, X I RIS 2 5 NI D 0 B At B U 0 T 5
2) AMRIEMBEARMERE R, (T, JEARS SRR R L
I (convoying) FEBASEIR M 3) FETBlUWF Pl dl Gz, flin, MEER A
Ba—ANT0 % e F4ER B (I 3h34E Move(B, A, e) 1] AR FI 3£/ Delete(A, e)
FHHNEAE Insert(B, e) 2 &K oe /. XN, 5 BAE PR RS ARk 2 Aok e
S LT RFEE B PR . BIIE, Move(B, A, e)#1 Move(A, B, e) M4k
FHATHATI XA AT fig S EE .

ARG AT S 'S — MIRE, BEEN— MK S R B — A
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ko fRTEEE L, PAMIK S BRAEAEAE N AT s AN S S B PR T AT A B X
AMBIRE DL IRES AT I AR R e T AR, 7RI TP AR 2 Rl vl g ) I 1 11
transfero {FA] —DMEFRHA SLVF S BN F 55 B P RPIRES : Bk D@ —Aik ™ %
H, SR N A 2885 1,

TR LA H AR TS 2 TE T AR BE TR A SR U R
J& Bi(lock) 5 41148 B (conditional variable) o 7E [ A0 %16 = T, FEASK S EL
HAE RS, matei el 720 )77k (synchronized method) 5Ek%, {HI:
JAR N TE 80, PRI — ANk AT LUE R -
class Account
{
int balance;
synchronized void withdraw( int n )

{

balance = balance - n;
§
void deposit( int n )
{
withdraw( -n );
§
h
X BN K withdraw 75 B 24 synchronized, AT 24 5 AN 26 A4 [] s i FH
withdraw I, KEANSS LA BUIERAE R 1% . synchronized 1R T2 Kk
F8UE, AT withdraw, 2R 5 R0
WUAE, transfer H] AES JRIXAF:
void transfer( Account from, Account to, int amount )
{
from.withdraw( amount );

to.deposit( amount );

}

XPHATREIPIN S, XBAE A W, R IR P, ) — DN Re
SR —APEPRE: EEKOEM from P, HIERAFN to 1o REMATT
7% (withdraw F1 deposit) #4% synchronized, {HiX— m A& . 1K/ from
T 5eHE withdraw J7vE80E B, 115 8¢ deposit 7 15810E IR . 7EIX P TM
M|, Bk CGERER) MIXPANIK P iE sk T .

TE— AR, X R o e XA ) e ? T8 H 1T
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S AABUE N, Wk

void transfer( Account from, Account to, int amount )
{

from.lock(); to.lock();

from.withdraw( amount );

to.deposit( amount );

from.unlock(); to.unlock();

§

{RIXANFE PP Sy IS P68 o e, B S LT GFAVE WLED RO
Ty AR IEAE AR AR 22 TRV T AH ST 0] IR AR KA A o b > e AT
BT — BTSSR T iR, AT B A K IZ (R B 2E 2 H

— HANH B — R [a] i I AN S 2 AR W) B I —— I8 A 38 148 52 7 A
SELEBE BRI — AR AR, TS AT R e AT Bl AR A A
if from < to
then { from.lock(); to.lock(); }
else { to.lock(); from.lock(); }

4B T (R AR BEAR TR B, XM VL TAR AN o« (H I T A S S
FERT R o B dn, ¥ from.withdraw #SE4: 24 from FHITE A LN, HUA
fromdeposit (FEFE: — MW Z) PR (RN FEAMIE S
1% 2K fromdeposit 118, B 2EE from W5 2 5 AT . (BILE Gtz
Ja ) BRI A s KRB, i el . SEEE—2PuUt, fromdeposit K117
TER— MR R, Bey from Frdn, 1ANEEN transfer fr%i. RIE transfer
S Ane fromdeposit [FIA7FAE, B8 A ALt 00 20 Ab B = N Bl—— Kt 2 i oo e
(NEE AP

LA AT 2R R, FHARGHEEAR T . #ila, ks from T HEA
JEIN, transfer K5 R A PHZE . X — Mgl S5 4R—ANAA2 &, R BR from 1)
BORSZIL o a0 R Ay EHPHIEFFEL R from WA LB TGN 1L, [P from deposit
IINE LEIGIH, B AN ILIE 2243 Ve .

KARRLUE, 17 GEa A7 1 I R g B R——8l 5 AR B —— e
APERIB PG . LU 2 LR R e, 28 DA EoC R M SREBUK/D R4,
PP AR 2 5l 53R, dse 2% 3 B0 AN 22 [A] IS o /] — MR s SRR 2
R, FEP RARA S RPUR 28, AIMBHIE TP IR R ol, B
AT (BB O SRICEIR B, R TR gm e, 85 AR 1%
i 2 B PR M 28 1 AP AR TR D RSk, AN & B AE TR e . g5 R
ST, SRR R R B SEAE R R 5y T LU B SR, A T3 )
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Firf, FEF 2 0h 257N 35 3 Ml DL TE A R e SR OB o i S BB 1 A S22 A
DA, HERAE, I HLA I A s PR A fr

HaE, FETBUN R R AR A Bl U2 B 5 SR A SRR AL g 72
Ut B BEHRAL G I, Fi7 R A 3 B /IR PP A s KR PP (R R o B e 1 Hm)
Aetk. Wltn, TVEAEAMEH withdraw A deposit 1) CIERf) SZELIIROLT, AdH
BATRSEEL transfer. HOMACZ M, AR L. PR R 4 B Bl
BeARB, g, A AN 4R R SN L IR PR ZE M withdraw A, TBA7E
ARG PHIESCAT IO OL T A RE L FAE H % withdraw SR A B0 B HUH ERGK
(EFE A B B B TR P ot ) —— LR Ml GRis 7441, 225l
MNIREWIE AT Ty o AEILE TR, WX — AU PG ) e 3

1.1.3 BRESESAF

MR, T R R R B R AR 2 R R, s R A 2
WL R, — ALY FE (Lock-Free Programming). i X Ab BE &% Py A7 4
RN, iz w0 e B U I s 45 14 2 AT REIN o o8 g At xS AR
KHAEHMESS, PRI e 4 el sy %, e Rz Sz . 28 A%
R 2545 WAE (Transactional Memory ), "t B0 P v 25 45 455 2 [ % 0 JELARL
B BN th 5 ok, B 00 B OIS o — N B e TR 11k 13k,
EATTAT A B AT, BRI AR IR AT A AT BTNBAT IS, IF R EA REDS
IR R IR NGB I 45 AR TS, (B H ATk TR .

R WA N E R G852 2 I 5 K B0 e R Se e R N - Fh AT 28
55, FR DR HERE 1 R el S5k Vi in) o 452 P e U — AN B R Y
F, BAALUNRE: e, —8uE, RREtE, FEAME. EddRERS Y,
¥ RVBRAERI R 55, S TR Bt I E R AR RID H . s N
A= 25 WA (Software Transactional Memory, STM) , — 4 NI S 187 )7
%o EWH TIATEE T I N AR AT 2 A B AR I A, BT RE DL — i
AR (1) 7 KSR P . B A L 5, MEIRIEEN STM
MINAE . EAETT RE), (HE R IF A — NI 221 — R e iR e A
D EERL

M0 255 A AN J2E ) DX AR AR B AR 1), e e b B s At e e it b
FE WP RBIE AR AT o BOE — IXKBERAFIBUN ]2 Sms, — IR FEAFAFIL
))& 50ns, CPU (K158 & A 10GPIS, WIFE— K HESEAFHUR A P CPU nl 4k,
175 TOIAAR2, MHAE—IREAFAFIIN TR CPU HUATHAT 500 45454 . Hidi
oP R T LR AR, TR AP B AN TR Z e A e it B E R G S —
ANBF PRSI0 R A5 50 (R 077 1) 40 0 2000 T 0 P R Gk AT o fH XN
AR U7 R AR AT R Kok B T RS NAF RS, F55 WA RGBT IR
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FPROHE S PR SR RGO,
1.1.4 ESZHNEFENARE

HMERTFS A AR L 8 TR . HAE 1977 45, Lomet i
TAERRE P BV HE T SN R 55 MRl B AR, ER AT 4 ST
1993 4F, Herlihy 1 Moss SEHL T 26— MEMF RSN RSE, X —RGald 1 n
JUSCHR 14 2 R — A~ 55 55 vl 92 A7 K [R] 20 0 A7 BR 25 e 1) L 2 AR AL & D7 )
1995 4, TEABRBE S5 ZEU5 il (1) N A7 B 3558 LA A ANE I ETHE ~,  Shavit Al
Touitou SEHL TS — MM FENHERA, ZRGEARERIR AL XL
PAEIIVT ), AN ZERE IHr (R A o

WA 2 A A FRAS BN, R4 A IR SR AR R e B R . iR YRR
2007 45 H 31 Irff1%:1l, 7E Transactional Memory Online Bibliography [
(http://www.cs.wisc.edu/trans-memory/biblio/) _FFIHIF] 159 k% Sk, H
R R HUEAE 2004-2006 FEIR] AL, BAAIS AT 2004 4F 17 S, 2005 4 25
Fi» 2006 5F 40 j5 . JTHAEAGEKZ, TILEPIMIL T — M FS N RS
R AFF S5 WA R4 DSTM. WSTM. SXM. RSTM. TL. McRT-STM. BSTM,
TE 45 WAF 248 TCC. LTM/UTM. Bulk. LogTM. VTM. HSTM. HyTM.
RTM %2601 SR 4 Py 7 R4 A FURR €8, (H 3045 W AF AR BE TR o —
PR IR AT RE P B VALY, 705 In) 5 FH 2 AT VF 20 19 Il J e B v . AR S 5%
AT RGUEAE S, AHJE O A NAERFTTAN ] B FH 5 2% A7 F2 P BB LSk T
KEAE T, Bl Carlstrom 58 AMJ#E T2 T 5 NAFIIZEE, Ramadan 558 N i1l
FISEZIL T — T 55 W AA IR R G0,

1.2 BFAFMEE

1.2.1 HFIEX

FHYTE X FZENG ACT IREE, TP, #84ETE X, R 5547 ACT
R AR, —SWEAIRE B L, RIS ARSI T2 R 3L =Xy
BN FE0r 5 A, EABOE XS X G 1 I 1 45 SR AR U AR [ 2 1] (0 58 I 2
JRRT s TSP W] LU A nT AT IR IR T, (B BN I A 25 DXl m)
MR AT T — A5, SRR T R A AR ZE 0, T8 A
AR AT DR T2 %, AR R ETEAAE
BHZENE, W& TEdE e 3L, Hoar AT a] SR A4, R o A F 35547
Wo BRARTE SOh EER RUR 71, fePr A HSIE DR, FHE IR
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B, FSLILRMRBL AR RN ZI M BT DS AEIAT s IR
S AL T BB TR, (HaE e AR E 2l 7P, S5 R Hsh KIra
FOF AT, e VAN TR EF 5. S ABER I H S L NI 52
CANIOE AV T BAG | 6y  T  Va SR PN

MAEAE A I, 255 2 W A A 55 2 A AR 3L = 5l i, At
AIREPAEMR . AE TG, 4 T1 AU — DMRAA I ERAE, dniRERE T2
(I BRAEAE B R il — AN 55, o vl gt s e 4+,

Thread T1: Thread T2:

ListNode res; atomic {

atomic { ListNode n=1Head;
Res=1Head; while (n!=null) {
If (IHead!=null) n.val++;

Lhead=1head.next; n=n.next
} }
use res; }

1.2.2 EZAEFERKIT

FEWNAE 2P AR FEZ TR CSharp 1 5 A KIFEF
BS54 BT ) mp e T A (¥ DY A g e 1T

l.atomic: H55 & —MULPH, BEZBEAA—DIRTIWN; FHEMPATE R
FFFSHRAL CTEEREPIRES) F55RIr (AEERREIRES) F- AL (4
RAGE SO HPIANFEG LRI, P —Aa B3RP, ARG HEF AT,

2.bort: H I LA H] abort 555 KA, HABCRA T35 RET .

3retry: W LMESRSS WK, XNFSHrn) TAE s, 55T
WEPAT » A atomic LB H R, A retry SEILAAR D

4.orElse: LHEF S PATIP P2 AT - il T1, T2 52 H4), “T1 orElse T2”,
W BN FURTRE, A HRAT T1; 45 T1 %k, W orElse 1R A4 47 T1 44
17— retry #A], WITTFUEIAT T2; 47 T2 £k, W) orElse IEAJ45 R, 47 T2 $44T
— retry 0], WISERFZ G 04T T,

HEFERINZE: FEARLITHER ! Blundell 45 H T —AM11, ULWAEH
SABRE'S A IR IR

bool flagA = false;

bool flagB = false;

Thread 1: Thread 2:

atomic { atomic {

while (!flagA); flagA = true;



REFREE 2007 Jm AR SR GE30)

flagB = true; while (!flagB);

} }

IR, TR flagA B, BrEA while JE3A & — AT, IXRA0R
2R B ITURTAT, Sl flagA BN IL, BN THRAEICIR AT, PrUAZRE 1 X
EABER I flagA CABENE T, WBAERFEAE 2 19 while JEFBEH . (HEE4
flagB FF R R, TZRAE 1 H11) flagB=ture M A3 ARIAT, BT LALEFE 2 H 1) while
AT T L, SUEFER, 288 1 ¥ A5 while 1536 L, &P 7 BR 1
FAFANBIPAT IGO0, I el

1.3 BEHMRENX

1.3.1 STIMEYHFRENX

DALV SN R A G IR P Ber AR R A ok 7 BRI Pkl 7 225X
b2 A R R 8] ) 7] 20 [, BEvH Y n] 5 I FLisy 84 22 e Re i A2 H i 2 —
PEAR IR E R 247 o 255 A A G R A 23 s Bl 2 AR G0 I 3 55 A BE RO L 2
FERPBUTE S, AR o IR B (555 BT
RIS A, 2 H T~ I i i T I 2 R P B . R 55 A
WG RINBAER S 55, W TR Bk S35 I R R I [R5 (]

AL — RYVGAE R NS 55 In , 2 AT LR S =K T R i = i
BUBr A RS n), e Ab B EOR E— D3R T, 2R A 2ok .

1.3.2 SXM RAZERIARENX

SXM R Gt A MR 355 WAF SN, [ 55 WARSTIT T — Bl 1] o I % SXM
2%, B E TR T STM &6l BRI, HR 2 MR, mass
#AE SXM HLAFH] TAREFIAIE . SXM B At — AN AR R F 2545 P A7 (],
k2 > B ) gm e AR, 26F STM JEARAT T 20 A

] 1 () =55 I AERIF ST O FUASE, i ] 3 JLAE A S, i DABR SR K
IR —E R . RS NAFIRFE T, W SXM R4, B4R RS
Gt AR, AR TR X T AR, 0 A AT LA o P BR A .

1.4 BRI

NI IS N A SXM RIS AT FIPAT 45 A B 7R 2R G 1) G P
1, O T AR R I ER RS, S S RIE SN A O R LD R
wH, HE SXM H AT B S S S ML R R H P E 2R 2B
DU A FE ks 55 I gk A2 )5, e SXM R4 L A# vt
KI5k, WSEEPIRNS 5)o— TN SRS .
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H—Z= SXM &%t

2.1 SXM RFZEBIBITER

2% Visual Studio.net 2005 R4t, &P (E BRI N e LR . R AT Ak
FIFESCFIFAT SXM. 2 SXM H s NI A AT 3CAF SXM 4TFF, 1E Studio HHidk
Tt — izt .

PRIPAT 200 ] LA L [R5 5 s AT I R By fuvF, AR IISXMANS: TAE. X
R VR IR PAT A — AR |, AW RGO, Mshell EIz4T7SXM, A
FH 8¢ H 5 4 FH Visual Studio. Net 2005%37.SXM.

SXM -b main [-m mgr] [-t #threads] [-n #ms] [-e experiment#] [-f shefactory]

XL shell HizAT SXM [(fir 247, HPEFESMASE. Nk nd—1
F SRR I E X

-b: FEVEH] benchmark % (7 9 4~ benchmark HLi%—~ 41 SXM.List)

~m: BN contention manager 448K 1A 4 :SXM.GreedyManager

-m: VB 5% % 03 4 (factory name). BRIA K : SXM.TMemFactory

-t ZGFRE. ERIAK: 1

-n: B TR BRIAC: 5000 (570,

-e: ¢ benchmark f#RE HEET . BEERIAY 1.

~f BGOSR Z . BRI h: SXM.TMemFactory

BRIN e & 0] LLAE SO H 3% Defaults.cs FMEE

P Visual Studio FIZ1T SXM, 7E Solution Explorer & 1T 47 8 st SXM,
HET &% 10T, %\ Debugging->Command 247 . Wi _EATIA, B 4IZ4T SXM
WoRE R .

TEARTR N BINBECE TG DL N, AHLHBR G R T
SXM: C# Software Transactional Memory

<c> Microsoft Corporation. All rights reserved

Benchmark: SXM.Nested

Manager: SXM.AggressiveManager
Factory: SXM.TMemFactory
Threads: 2

Mix: 100% modifier calls
Milliseconds: 30000

Data Structure OK
Elapsed time: 00:00:30.2635168 seconds.
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Transactions:
Committed: 1,442,769
Commit ratio: 99.96% 1442769/1443283
Retries: 0
Calls:
Insert: 480915
Remove: 480914
Contains: 0

i Tz, Benchmark,Manager,Factory, Threads,Milliseconds # /& 1] LA £
ZH, EARIMZEIERE T AN NG, EREN—HASHT, REa
Ko & B S5 40, I AL 1t 23 B Data Structure OK. Elapsed time &84 R 4¢
AT HRAE AT TR, 7E0R B 8 BIIA] (Milliseconds) Zidy, &FH
—ERZE .

Transactions 714} & F+ 55 AT 7 53 : Committed J&$E42 )55 4541 ; Commit ratio
P Y T B FE LI AR, XA B F YN AF RO B . $RAC R 2
FEMAAIE R, Bt 5 HAER e — e N, X T IR GE I RCR A A
#.; Retries j& HIKIKEL

Calls ¥ 0 s& JEFEAEEH . W35 T Insert(ffi NE&1E), Remove (BEEREEAE),
Contains (HREHAE) . — MK UL Insert Z0N_F Remove £ B 4 F 5545 /E e D4 A2
# H (Committed).

2.2 SXM RZrYRmIziEO

SXM st A5G0 I S0V () S B AR A 255 WA R B it 03X L A
AT AL X —H a3, R & benchmarks,contention managers, F object
factories, AMEEATIFT LA KEK SXM T AAE H otk .

WA TS, AR IRICR

[Atomic]

public class Node

{
protected int value;
protected Node next;
public Node(int value)

{

this.value = value;
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public virtual int Value

get
{

return value;

this.value = value;

b
public virtual Node Next

{
get

{

return next;
set

this.next = value;
FH—ATH I Atomic, R TIXMEHLE SXM. AtomicAttribute F[F)JEME. T
AT R FY IR0 G I8 2T
[N, XANEARGHAMWA: value (HIBD A next ($8%F, M T—4JT
72, BRI W XA PR (ARAEH protected ) o A ) 1X PR /N 51
A 8 properties 5 l], iX 4% properties W42 & /A 3L 1) H A 41 (public and virtual) .
ARG T — 45 Gint value) o JRFXT G0l Bl : 25—, 1&
g R AL —) factory:
[Factory factory = new XAction.MakeFactory(typeof(Node));
XA factory BIEE T #ITABOMH I F 55, —(HIXA factory #EE,
M ERAS ST G QS T OSBRSS a1 T )
Node node = (Node)factory.Create(value)
X factory.Create(...) 1 I F & U H [R]—2 H FIEE ALY constructor 8, & Fh
AN IR A A, BRI INEEA . EATARUES R %2
2k, HE/E I benchmark 20 A 21T, WA EHEN AR A H .

10
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— RhETHE I A VAR T X RN R E KA AR, i HL
[P R —AME. b, XSk TAER Pl AT R A
public override object Insert(object v)
{
int v = (int) v;
Node newNode = (Node)factory.Create(v);
Node prevNode = this.root;
Node currNode = prevNode.Next;
while (currNode.Value < v)
{
prevNode = currNode;
currNode = prevNode.Next;

h
if (currNode.Value == v)

{

return false;

else

newNode.Next = prevNode.Next;
prevNode.Next = newNode;

return true;

X BARAL R T EAEF F factories Al properties 25 2. — AN 45K FARLE K
N T HER RS PAT XA T3k, 2L 17— XStart HJAUEE, —FhiEH o fil
R FRE
XStart insertXStart = new XStart (Insert);
XA T — B XStart (AR, A T &R EIFRIEIR . X
BT PR —FE ] LA T IR -
XAction.Run (insertXStart , value);
XHL, XA TR ERBE AN e S, XA R AN 7 VR AR
PAT ST B E A
VR &% 7S ARENIINEIR
T S B AR B B I R T R PSS 2

11
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XSS factory KIENL—ASF K BT 5
[ AR —A factory [FERIAEY
[Factory factory = XAction.MakeFactory(type)
[T AR — type HIXF R IEHY
Type x = factory.Create(...)

X SERFEF orElse ALHVE. SXM -4 T AR PATIR R BANTRAEM
e bl BEBRE—NICE, HME bl 22, A TAGEHZERAT LG
X b2 R —ITE.

il Getl ()M bl BB ER—NIeR MTTE, RS2 T X 42 ] Retry,
[FRE I 7R AS Get2()o LA™ XStart fCEEUT T
getXStart = XAction.OrElse(new XStart(Getl), new XStart(Get2));
XA A AR ] MBS E AR 55— FEisT
int x = (int)X Action.Run(getXStart)
SXM il XAction Retry( )35 — Mgt FIBE 541557 . HFSHE L
HIXS RN DR Ea N, MRS EZFIF RS, ERRaE.
et KBS R R AT AT — DX, IWEAR G 1R 50 KA 5l
[
[Atomic]
public class Buffer
{
protected int capacity;
protected int size;

protected AtomicArray data;

public Buffer(int capacity)

{
this.data = new AtomicArray(capacity);
this.size = 0;
this.capacity = capacity;

}

// Size and Capacity properties omitted for brevity.
// Indexer to access the buffer array.
public virtual int this[int 1]
{
get

12
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{
return (int)this.data[i];
}
set
{
this.data[i] = value;
}
}
}

B EAMI 7 —FF, BRI capacity F size 38 A AR HISEFrR Capacity
size AEVT Al IXLETCRPNAE AtomicArray FRY I HL (IRANHE ] —ANTH 1) 3%
BP IR EARIRTYERD . TR A C# RSV, X2 MNP
[ERPNIDIRF
X H 2 — Bt benchmark XS
public class Buffer: SXM.Benchmark
{
// atomic shared buffer
Buffer buffer;

/// <remarks>
/// Put a value into the buffer.
//l </remarks>
public object Put(params object[] V)
{
// value to be put in buffer
int v = (int) v[0];
// check buffer size
int size = buffer.Size;
// cannot proceed if bufter is full

if (size == buffer.Capacity - 1)

{
// try again later
XAction.Retry();
}
// put item in buffer

13



REFREE 2007 Jm AR SR GE30)

buffer[buffer.Size++] = v;
return null;
X Put() B GRS 22 b X R A5 o Wil 7, A XAction.Retry( )
R G FRR— K e ANREORIE 25555 T8 I REAE 22 ol X N 4R B0 B, (HJ2 SXM I#SE
24T RGN LT RSB UOX N R ik [ A, 98 XA 0]
PP VE LS TN B BT H JFAE 21 iy A = ] 1) B 20

2.3 CHEYR GH#1 %I

FELL CHAE I SXM RGEH, ZUE T CHilt 5 10 S LB I 38 5 b
B, FEHBANRGEPHEEIEEM . KL T SR R4

B fRE 3 B e IR S T e RRBUE BB T . sl (LA
Ja R BREE AR 0 Wit — KHERIER, A9 PR e B, 4ikdsa)
HANRE K, —ANTFBOENE, F—DJrike XK., System. Reflection i
S LS LA, SRVFIRICE (N IX S8 Te 8l R AR . A0 S A5G 1
422 A GRS R LA Ay 44 23 ) g ) SORAE R

System.Reflection.MemberInfo

System.Reflection.EventInfo

System.Reflection.FieldInfo

System.Reflection.MethodBase

System.Reflection.ConstructorInfo

System.Reflection.MethodInfo

System.Reflection.PropertyInfo

System.Type

System.Reflection. Assembly
CH S A P A2 -
L o] DU S sh s QU SRR g sie ], R R Ehe 2 X5, s )
G RIRY
2. MR EAEBAT I WA AR RPN — DR E 2R, IS S
IREAMTESS AT LU 2 S
3. SN EHEN LR, XERPETENIE DRI E X, MER A 2
ThRE.
T AR ERR R S S R BRI
using system;
using sytem.reflection;

class reflecting

{

14
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static void Main(string[]args)
{
reflecting reflect=new reflecting();//5& X — A H i H &K
/I —A reflecting.exe Fi 74
assembly myAssembly =assembly.loadfrom(“reflecting.exe”)
reflect.getreflectioninfo(myAssembly);//3RH s 55 B
}
HFE S SREUSE A1) 532
void getreflectioninfo(assembly myassembly)
{
type[] typearr=myassemby.Gettypes();//3R Y
foreach (type type in typearr)//£1 % BN R RSRIGENE B
{
1ARBCER AL 45 K45 B
constructorinfo[ ] myconstructors=type.GetConstructors;
IBRER Y 7 BUE &
fieldinfo[] myfields=type.GetFiedls()
1R 545 B
MethodInfo myMethodInfo=type.GetMethods();
1ERBUEVEAS &
propertyInfo[] myproperties=type.GetProperties
1ARE AT
EventInfo[] Myevents=type.GetEvents;
}
}
H
S R ) B8 53l A S S T2 R e T ) — S e . T LU type X
Z ) GetMembers Jj ik AT — AN KB R o a0 FALH 152 A 2 50
GetMembers, ‘& IR [BIZISA )22 38 RS A B AT Ll Bl o1, tmr DLE L
fi 117 Z 801 GetMembers 18 28 B R IR PR E R bt . BAASH S %
msdn ' system.reflection.bindingflags A5 (1) 1E40 Ui BH

o
/1L T B IR [P RI DS Y FR) Jle B 9 2%
bindingFlags

bf=bingdingFlags.DeclaredOnly|bingdingFlags.Nonpublic|BingdingFlags.Public;

15
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foreach (MemberInfo mi int t.getmembers(bf))

{
writeline(mi.membertype)/4 H 15 5& IS 1k 5
}

W PR AR E ARG — DR MGR WA ES, fT LA Type I
FindInterfaces Getnterface 53 Getlnterfaces. FT 3 IX %8 vk H BEIR [F1Z 8 B 2
QAL EATAS RPN —N 8 D4R T R 8 o SRR A4 1) S5 Al
A2 R 3R 7

FH S AR P 2R B B ik A v, B U Il — - Bl Jg MRS CLR W7 22

WEEZ I TAE: BB S, R aARESE, Bl B2 AR 2 ). pr U ANE
il H SOR BT RAE, X THATH S — D ahASHERA (e N R, A
PURH AT 1 J UM 7 AT A
1. TR FR o AEZR N — g I A S B 2R AR AR oK, fRis
AT A BZ2E B — A2, R L) 5 TR LR R A () — A, AR
Jo P IR R A IR R 7
2. MRS fEBATIE, MENESRRN AN, R R | s ) L
PSRRI — AN, SR e e Lo e T7 .
3. WM ZEFCEI . AZRAISIHL ATk, HARRR A S — AN 7E g B
CANRACART o AEIBAT I eI 2R RS2, ARG - BRI % e 44
FRM IS HAZ R FC IS, Bl R0 AR SR vk o XA T VAN ST
N ITVEI R TARE 2 — 18, HeR R4,

TR

v

J b

v LR, BIE. AL
K REEH L

Rk T3

Kl 2-1 Uk g5

E s TR

16
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E=ZE  EBZMHEFRR

3.1 E£%

FE WA PN AE, TG FE 5k AT U IR . Fi55 28— M 55
TR o, BARTHMBERENE. FEMIE T, 2 DRSBTS EAR
TR AT CRSHRAD), A MDMWARIAT (FHE R FHEMEEE, 2R
—ANEESEAB T AFES PR, 2 ADHEMPATEA LW, 05 EA A
FEB AT AT M PIATHAT I . F5 HFHF WA RGERE M, FHE N RGN
DT % FEE N F S WA UT ), A3 55 N A7 — 7 TG ORURL S B — FE R S A
H s 53— J7 0 SCEA TGRS B M e e o 735 T35 55 WA I FRATRE P e A
A, R G TR U5 R 3 E s A AL BebR U 545, [R5 1415 W il 3545 !
RS A LA

MR N E e R 55 RGERAFII R, F55 2 MMUEIF, B e —AN
TN PSS E, R THE R, WARHEFWM R THSRAL,
HAZHSRIT, FHES PGS RANMAEACH S 2o 5T, K55
LTRSS R B IAELHFZZ A HIEEAT W, PR $HS S T80,
BEHAGHEZE N TiRANX— il L TIREFS, AVFRSIAT IREM 1T
7] o

SXM R ) XState 1 76 E X T —AMRESE, BHE L1755
H&Moos. WREHBOASES ], 0ed, M THbE AR ks . B0
T ARSI E, & TIRAS BFE. Ak WA SR AR ek A, DA
PR PPIRAS SO S5 R B A . AR BN LURS, IR RIS SIRASE . #iln,
TEHIWr =552 5 5 IS A R, W55 08 — ALK, IR RIS R %
F A5 AL T BRI ) = AR WA, an SR A VE S R 9] true, FLE )
0] false. oAby Ab T HE I FOIRAS I HH 1) 5 o

MAE XAction B 3= 2384 T S 55 1 SIS BT o5 I GE v A B AR Bl . 15 5608
X144 XAction ISR, Hh L F5z4T 45 R H GeTHA 14 X4 & (Total,
Commits, Retries) MIATIHN T 0, LRIk 12 45 A1) 620 Wr 2 1K 2 S, i
5| Retry BRI . B 0 F K%L Run, U7 R X0 2043 (£ Factory
), SHHE T XState R AR B LT GABEAIK . FEAEBITHoid R
DU ZFhalget: PLyem KIN e b THESIPIRAS T IE W14, AR EHEH B =355
HWATHAT, BB Total A2 Commit ZETHE; #E T L HSS, SHideH 7w,
YEPE H P E AL, OB Total M Retries IS THE . 3 BrfE A B TR b
W T BEPRE, A FS AT L EHSIEAT, W PR,

If (current == null) // top-level

17
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UpdateStatistic(ref commits, myCommits);
UpdateStatistic(ref total, myTotal);
UpdateStatistic(ref retries, myRetries);

h
3.2 HEXWR
X GRLEE LA 0 i 5 i — D A R . KREZHHISTMARGER
MBHRLL, KB AA a2 PRI (BRI BL— WA (AAFED
YERLE . RZEUIMHTMARGER I R, R o0 M A7 7 AT e
DAFATH o« FESTMARGER ] 7R BE M 22 59 A ST — MR sk WU R &R . 7
WS A RO R A, XA bUEW] . O T TR W, FEBc D E X iy, L
Je BRI AR B TR 27
SXM F ¢ HA IS0 G () S 1 EARM T- S5 X B % (Factories),
SEIRHAT 55 WAE RGAERID e TR = 8, R BesMERT I, —
AN HoT e AR RO AR o O TR PH 2R B S BRI A R, AEX B AN N
T JZ R il AR A . XA R DU AN R I s, okid
S AT RERT LS RIATHAE S5, I HAd s U mrnt G B4 R Lt B/ 1
F55, IXINAT 55RO IO A, SE P E ARG B B Bl
EE, RAWOEA W] DLIAT IE A, SASH MRS Pl s fx 2R, 3t
EX R SXM XX RIAEAETAE Factory AR, SXM H | SCRF P Fl
factory: TMemFactory FH 3 & %5111 7™ IR 358 70 R AR 1 5525 N 47 ; OFreeFactory
FHH2 UL Ccopy) FIELEEAL #e(compare-and-swap) 1 45 Sk B A 1 BH Z€ 1) [7) 25
ko X HEh A S H A O factory F55%
TMemFactory 5 3. T Ui R IFEZEHLE, & X T—AN5%, 200, AW
NEHEMGEMR, A TREZ A AT LARRD AT, XA T LU
SRS G b S L2 — o X JE T R R .
public class SynchState
{
private const int READERS = §;
private const String FORMAT = "Unexpected transaction state: {0}";
XState writer;
IContentionManager manager;
int readCount;
XState[] readers;
IRecoverable myObject;

18
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}

TMemFactory 1 OFreeFactory #5>C%F Benchmark 5.1 A £k &5, #lan
nested, 4RI G5 V5 ) A A BEFRSS U I I, BT IFEANE 5 A
CXCEIIEOL N EIF 75

WR—ADHEFZEE TR, IHBSE, B3, RSk EE L
JFUIRASATAE, AT BB B30 KB XA I R R B A 23,
B W] BER AR 2 57

IMAE factory HLXS RSV )4 — AN By il e 1~ IR U
), RAENILEN R, BEAPLURHIFN BRI, ARG B4 RGERI L
R, AE CHE S I, SONPLEREF RIM o T IZAN R e, REfs 5 {8 Dy il 456 1)
HiJ T 7€ AR
const string usage ="usage: SXM.Driver -b benchmark [-m manager |[-f factory] [-t

#threads] [-n #millis] [-e experiment#]";
static void Main(string[] args)
{
int numThreads = Default. THREADS;
int runtime = Default. TIME;
int experiment = Default. EXPERIMENT;
string managerName = Default MANAGER;
Type managerType = Type.GetType(managerName);
string factoryName = Default. FACTORY;;
Type factoryType = Type.GetType(factoryName);
string benchmarkName = "UNKNOWN";
Type benchmarkType = null;

EBCh Driver HL—BUE, XBAUSELTE 0 &I T CH ST HLHIR 5
HLEREA, JB TR (Gettypes)o MNEE—AT RSN, FEFIBAT I A AT
&, EFMHMZSE, LL manager 455, Type.GetType(managerName)+' 45 Type
manager I, F /71 A[] managerName A — N FE45F 8, 7E-LAER I IESE,
LUt GreedyManager, G1AE CIESH, #diEiRa], HMMCEsfF ok #, 5t
SRR MAERSHLET, REREIH MR AT, wles a0,
SRS A WA T B, st < AE Manager K 2 I
GreedyManager 25, 68 IR (E 4T managerType. 1XFF managerType il il T
€ X B manager )25, 7F Driver 18 8RBT RAE . RIS HLHIAE
ARGHAEZ RN, s RAMEREEAH R .

19
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3.3 EFHEHEMWREXE

SXM TEX S50 G VT 0] L, SRIL T %0 G AT Ak vk g U5 1 (R 17 400
XA P R S — o e, WA TS, e AN L U Rl BRI 2 2
Y7 R SR fE—AIE, SA2AFHSMERNE TS RE, A=
P S SR IX s g1k, A TR Pl ZE e M AT R &5 2R, AEXF B 4N
T E Rl AN ERAE e XA R DR — AR, kil
ST REXT X R ATEAE 55, IF HAd s a4 b i A 2 Lt n #5419
55, KA FE S A R RAE, ARG S R Fid sk
BN, SRAIBE A AT LT IR A, A S R4

55 R IC R G U5 ) B 5 R 3 I A A e BB AT (1, OpenRead() Al
OpenWrite()o fEF] FFEAIF] 5 1 R A HL A N 48 T U5 X S0 “fudk”, Bt
ERNBAFER L E I RIE R, BB KAEMNRBIUE L TIITERE, 5%
(G TR

SXM F Gt ) A A5E B AT LAURAR Gf R DR AE 0 SR 0 B 5 5 I - 55 3 4
S ), "EATTHE Factory H 3%, 434 IFactory, OFreeFactory, TMemFactory.
IFactory ' ['1f8%  public interface IFactory

{

object Create(params object[] args);
b
fCIFactory & LA — AN AHFE O, OFreeFactory fllTMemFactory 4 & 1125,
1H i TFactory$% 1 SEI 58 L D E
public class TMemFactory: [Factory
{
private const int READERS = §;
Type type;
Type proxyType;
}

% TMemFactory A, 11 IFactory n] DAEHAl LR, EBACSH, K
HEANT 8 ik, wREZ, THSBEIHM. FEE, RGPy
X% A Type KA, X H SN T —A> proxyType 28784, R4 Type MIACEE, 7EiL
BB B G071 B R AR . & List Kk, HUE — 455 Node,
2581 N—A> new Node, F457F new Node L#1E, LLR A List.cs HH—A)CHS:
BV T B 0 ) 00 A 4
Node newNode = (Node)factory.Create(v)

WA RSB INAES — A, sk E AT I S IS5, M AT ERAE,
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XN ) F AL G I, BB a5 T IR T I ERAE S R e,
M52 BF AR, M (0 U /E manager ATl
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EME ok sl
4.1 SR AL

BUER PP R AT =F A W—W, ERB%:; W—R, S R—
W, ANATEG G, M5 | X S ph S8 i 2 52 S 5 2 (M TG B 58, B LG 220
SKEEE R &, ML e 15 DRI = 2R b 58 . IRk AT 45 22 0] 1 52 1
INFARAE I — AR W TG SR LRk, TS AAH
ek, HFEZEER—NEH . HITKZHWTM AR T S AA s s 2.
Sl . FA 0 ANEEM S 4. KEEA AT LUERE T ORI,
WA LR ATE CRILERDD 5 3.HERSS NAF RS0 K . IR 55 MALATIF N &

IS AT, AR B — SR U AT I IS L, 7ESF 5 NAE R ST,
— A SR LU AE RN L L AEFT IR, XSS A S S
2AERINIT R I, X INF 2% AT AR ST AT S N R, B R EA A WA
BB EFEPATINE, BNREBAR; 3RS IR, 33X I 25 2% 2Ll
Je—UHIA o

PSRN (40 738 Sy S AST I ARG AST I o S AS I B A £ 4T FF k2 A A
TR BE I I R PATHINLS: . Bildn, T1 AT T2 365 01, T2 F1 T3 3452 02, #F
T2 R4, W T1, T2 #uJLARAT, (R n]REIIHATEE A2 T1, T2 MR, Wik
DA LESR AT IS A o AR WU E 2 25 R AT K 3 4 T A v S 4 SR . A
AFT R FS%

EIERFEFPH, M AHEEE 5 AFELEFE G RN, e kA
R, RGERMBINRZ G, o KRBTSR oS, g2t kPl ek
MO RES T, FREMELER— AR A, WEE R R ST A A%
ISR TEh oS, BE Iz o IXRPIE AR AR T AR 2 T R R G E
IR G M T o AR SRR R, SR SR AT I AR MR e 5 . iX
BBV Z ARSI RAFION G, WG E T E . HAT, K25 STM
HITHTM RG89 72 SR T R4l o

1E SXM ZRGeH ) o AT I AL AE L PRt SRR Z Hi i), £ OpenRead #
OpenWrite 11, #i<s Vi dtExt g p e, HghA T EGSAMREPHW ., o
PAUt, SXM RN AEXT GAT I AT g AT v Sk o SRS FRREAT UL, BT
M EFEHAFS .

4.2 HEFNZENES

S AN R T R B S N G ), R R R BT BE s Ot N S, X
SR PR PR E LR, X SRR S-SR, SR, 5-
Ess, KT BRYXAN A, ZEFACTORY )% T—A2KSynchState, XAk
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DMIRONE'S ¢

XState writer;

IContentionManager manager;

XState[] readers;

Writer ACRILEXWRINGHE, reader K —NEE M, manager LT
PRSI IR e I SR I SRS

H TN RIS E XA RAAAE A, AR R WA RN A2 AE, Pril S
N AR BT LR R . R WA ] BEAAAE 2 AN S ™ A 5

— AN R O IR 4 B — AN RN G R LR S e AR v g, XA
SynchState H[1'] OpenRead() i £ S LT - OpenRead() & SC K IE F55 me & 15 L&
S5, WMREANHSBA LN, PSR NEANHES me EE5EH B TR
%y A= DNTREN RS A T — A5, W Tk e =X G
IR, SEATT L OpenRead, IXANHEAEL me. Ancestor (writer) 5E/. 24 me
5 writer ANg T H—NEE, FFEX writer FPIRESTEAT —ANEE, R
writer [FPRASE XStates. ACTIVE, XU RIS L5, 4T writer /4SS
£ ST S ey = a4 AN ESING PRI (e 2w | ANE | N5 2n 6 e LIS w9 N = e
HAEAKEE, R LA KRG I —%, SREHUH I EeE A AN E A . itk
AL, AT A I BB 7V A B A R R S b 58, R BT
MLEN GRS IR A AT RE T A S S 5 5E. £F OpenWrite W, SEIL T X
XA S I I, eSS me HEE AP oS, X HEH—MEF R
AP AE— AN, A REL me. Conflict (readers[i]), W= Apho, ik
M=% 5% readers[i]. BRI me Al writer Z[AKPPS, W writer FPRAA
XStates. ACTIVE, iR[A] writer X%,
4.3 MM E

— XN RIS Factory R A — ML R, XAILZXRZRATLL
Wt =R g, WAL S IR . Factory P2 AR B R S e Hahah s il . SXM
SEIL T PR Factory, —#Y TMemFactory, % —FiY OFreeFactory , FIfILA
TMemFactory A 1734t Factory BFEARELE — N RIK . EEMA T RIALTIEE
JEORE G2 (1) B AT T8 P A 3 e o SR At A R0 5 ) 4 3 R S 0 — A A
PR, IX AN BT R i R B P A S i PR 2. MakeConstructor (TypeBuilder
typeBuilder, ConstructorInfo baseCtor)3kfd, it o E S8 i 4 it 2R
B kG, JRsn T E e, — N taE s SynchState, 8
XA IE R, XA A I 5 A = ok s . AR
PR AR PP S BRI . Managers. A 13X M N8T & Tl GRS I b 52 51 g
Managers fift 158 .
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TR GRS bR A e, SRR P Tk B 28 B 5K 7 7%
MEXNRMW T3 XA S8 E M AR
InterceptReader (MethodInfo method), Xt EXNSZK A RMAA Writer.
7f InterceptReader ¥ H SynchState [#) /572 OpenRead(), J-4R #i& OpenRead()
A SNt %, i Managers )32 11: ResolveConflict (), HRfERLISE,
[FFE InterceptWriter <1 OpenWrite (), JFfEHLIPSE,

XA MR R R G, PR T RAN R, XaeseiH
5 WAFIITE T
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FhE =EHEHE
5.1 ZHEIEENO
a P E TS0 /E manager H 3 1, IContentionManager [ 24 H:Hf [ 4%

Mo HrpIFBAT ORI SN, BARSE i AR SN AN S S o

public interface IContentionManager

{
void ResolveConflict(XState me, X State writer);
int Priority
{
get;
}
¥

HEACHS B 424 IContention & XA FEEHE O, 6IE K%L ResolveConflict
E XS A ORISR, WAL MU D . 5 H 7S5 SRS 0 : f IX A
TEEXNTHAES (WSO STk, Hh—2%5, 25, s

=]
7E o

5.2 Z=HEIRRRE

R 2 h 5 I BRI S35 BT 50 e fiff PG o 58 S i PR SRS T
HI 55 WA R GE TP 56 40 BAR A DT SE o 52 4l DRI 52 R e Mg, &
5-1, IEFEANFIRISMS . FEANFI AR R, 25Tl SREms 1) S FIPE AN RCR DOAR K
BB BN L BE RAIE RS RE M AT HTRE . T et T 2 Phsa o sims . Wik
WX BB B TG, (B3R — N REW T S 3] 5 — Ao KRl E T —A i)
s AR PP TR E SE R RN, 3BT T 55 W AT R G H Bl FE 58 S il o
5 o

SXM RZ{E Managers 1, Bz H T H b i ph S8 SRS, F27 mnl LA
(Wpumet

—AggressiveManager

—BackoffManager

—GreedyManager

—PassiverManager

—PriorityManager

—WaitManager

25
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12k

._.
[=+]

= £
:

(s3]
=
)
B4
i

Greedy

-- Karma
------- Aggressive

—— Polka
Timestamp

=
=

Committed transactions per sec

[i¥]
=
T

L=l

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Number of threads Number of threads
Bl 5-1 S ko E s I

A1 5-1 T UL, SXM R G LR AL AR LAl A BH 2 5 45 3 SRS 1) AR R A e
Bl an L) GreedyManager.cs, TiAEE #VE, ME4EY— N K F 511748,
HH T TR ARES Ay L i S A S 5 i s T HAT i se e, Ay
RSCHT IS5 Rm s iy HAL SR s, W38, WERSE RT3 55 IE/E 417 H.
Arttsed, WRMEMIER B EFE: WERSGHTH S 55 IE7E 551 HA R
WP EFE . Hd, HArHESaREANTE, W ITE RS L XState
%0 BlockWhileConflictAndNotWaiting [PIRZS, WIMATHSAFHE T, Ml
DU, BB s A 355 W R B A B s i A SE R ) 25 /AR 22 it
public void ResolveConflict(XState me, XState other)

{

if (other.Waiting || other.priority < me.priority)

{
other.Abort();

} else

{
me.Waiting = true;
me.BlockWhileConflictAndNotWaiting(other);
me.Waiting = false;

}

h

LA 5 U ) [ — AN AU ) TE R S — M 4, i
PSS L . F5 IR SXM 2 RWI: R % M 4 17
SETIIMATING SIS A

WS A RILT EE A B whGe, WO MR WL, 494 B
Blasm, SEMLEIT, EIAT% B HIE. S TRATERE, AT Bl 2
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Mo HL N A% contention manager & BN E .

SXM Z 4 HLAUFE T contention manager [1)#5 PSSR I , AR fif 510 SR iy
BRI ek . PG H, X contention manager VLM EFE S T80 52
Mo 21 25 Ak B . SXM Fefit T LM ] 2B 1Y contention manager ZRH% (FAT T
5, URATELE HIEREARAREL o

SXM HL] manager #573 FE AT T ANFP MR I, IRIEHATE R
AT BB — MR 7512 DL AggressiveManager.cs A%, 41 AU :
#region IContentionManager methods

/// <summary>

public void ResolveConflict(XState me, XState writer)

{
writer.Abort();
}
public int Priority
{
get {
return 0;
b
}
b
#endregion

TR B o L2 1 2R B ResolveConflict 5| FH A2 %0 (me and writer)
#l it XState R, A XState E4kK T RAGFEARFE . ML FAUEE XState 4b
PRI ZREE M o S NI AFrod 555 =G ) (1) B R AL P
public bool Conflict(XState other)
{

// don't conflict with ancestors

if (Ancestor(other))

{

return false;

}

switch ((XStates)other.State)

{
case XStates. ACTIVE:

return true;
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case XStates. ABORTED:
return false;
case XStates. COMMITTED:
return false;
default:
throw new PanicException("Unexpected XState: {0}", other);

}
BB 2B = 55 (R SR Y, SER R S5 HAL A, WA i e
Hike HEBUEEFSIRE: WERFFEIEEIN, RIFNER : W R RF5 R LT
B PR, MR R . REGERNET R I Z i Panic 5% (Unexpected XState) -
public void BlockWhileConflictAndNotWaiting(XState other)
{
XState root = other.Root;
Monitor.Enter(root);
try
{
while (Conflict(other) && !other.Waiting)
{
Monitor.Wait(root, TIMEOUT);
if (XAction.stop)
{
this.Abort();
return;

R A SRR B FR—FF, BEBCR A 7 A ph I BHZE T HANGE Ay o IR
#iZ Hother y XStateZS L, 41 Rother &5 & F 5547 #h R H %A S 555545 1, root
Re—HAER HEEN, HOGHIOIRES . mRF SN L, MEFE.

public void BlockWhileConflict(XState other)
{
XState root = other.Root;
Monitor.Enter(root);
try
{
while (Conflict(other))

{
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Monitor.Wait(root, TIMEOUT);

if (XAction.stop)
{
this.Abort();
return;

WERIE Y EEE L, 1% B R %iBlockWhileConflict, 447 1P INBH 2E .
public void BlockWhileActive()

{

XState root = this.Root;

Monitor.Enter(root);

try
{
while (this.State != XStates. ABORTED)
{
Monitor.Wait(root, TIMEOUT);
if (XAction.stop)
{
this.Abort();
return;

X BACRS BB 23 LK PR BlockWhileActiver( ), 4t ER IR AL Ry o —
ARSI R FEE, Ko fedia i R N SR B, i SRE SRS R 5 —
NFE TR AR R B F I 55

fHUE A UL, manager [1] Aggessive Jy ikl 2l 0 B X ANF S —1NNE
B WA XState KA, M7 A MR, HEEFEE.
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P ——
=

ERE BEH

TEAR, HARNHT ZZTEVR I, LRI KRR . B
IAE ], AEPHZERIZR, WS PR 5 MR 5t T 3555 A7 SHAR SO
BRI b S A B 1A O JE AR A B AR TE S HEOR . FRT O B AR
9 55— S B R R, e LA S PAT, BRI R AR R T
AT HPATIORPAT 5, FERERVEA Bevs N L2580 . & ] DU o IF AR P et
HMEFR e, A T R0 R e, A R A RERIT 5

B 2 A RANH, XWHSS NAF I AR B i ok . 1)L
SEHRILIG —HUBT IS5 WA RS, RS TS NAE RS SXM. AT
Visual Studio.net 2005 FZ1T SXM R4, /4 T SHIBE MIstT AR WoR,
BoRBHE R RN T A CPU FE5 A B RCR

SXM R4, S TRFLSE - MaFRSEH, HA IR TR .
HEMATYE, 48— DFESHEIR S EARTMEIIT (FHERLD), Ea—A
WABPAT (FHSRIT. FEMRETE, 2B DHSEAD S —ADFHSNH
[FPRAS, Z2AFSHHAT AR, 07 B EATA B IFAT AT 2T AT
1. HEHEFNARGERE ., FE N RGN TR & F 50 F: 5 WA
Vi) . XStates Fl XAction &N [ HH55 MIHATE, F 55 L5 ) 1)L 50 5 0
Factory f1o7t3E, Aidsgml GEXNICA RATHAE IS5, JF Had s A uin % b
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