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— . Introduction

AT g A2 D BB X6 R 22 B0 R BRI Greek 1, Paxos /By — M Sl 4545 1 43
MR ARG FIEPN AR VIR ER) . HEESE b, e nT e W 5, R & W A A
ET o BRAR IS — Bt R —— A2 18 5T “The-Part-Time-Parliament” H142 5|
1 “synod” Fik. £ F—WHAVKEER, Z SRR 2 T iraIRATEE e
PR B — 1R 7 84811 Paxos Sk, i BN W — BURRAS LR A4 2
S RARG——XFITVERAZET NAFIR, BENIX A R X R G E w5 s 2 1)
Kb
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—+ The Consensus Algorithm

2.1 The Problem

R — SRR n] LR value. —BUMERIEARE T EE IR B value ERAF 44
W . W HREH value #HEH, IBAHEIKA value SHEEF . WHR— value #iE+ T,
TR HoAth ()3 AL R Z RE SR BL 1% value. BHP— AR -

L REEEERCLEHRIN value
(2 RegikFE—1 value
(3) HEFE R AEFREUAR L B IE A%k A value

PAIA 2 Z TR BV ZE R AE R IRA T H AR 2 R a A — SR ) value 24
WA, AR A value REPET T, A HABHFER L B RN RIZ value,

AT =35 agent SRAREK —FMHEFEF I =M E: proposers, acceptors Fll
learners. fERARMSEHIA, —/NEFEATREITEAS 1L —3K agent, [HZ&M agent BIFEFETHL
SHRATHE IR B AT o

B agent 2 [H) AT LU A 3% message HAHIESE  FATIAE A 1) 720 B3R TR G RE AR RY

(customary asychronous, non-Byzantine model) , H.Hi.

(U Agents MERGEEHAT, FIRERAEMIR, WHER. EAFAK agent #AT
REEE—A value BT Z R  EE, FE—BKGTERATTH, BRIk agent fE
WE—EEE, IERETHERER.

@) RIZM message FINRERKER, WHRESE, BWRER, BREMNFS
HHR, BEEAEASBEESR GERARAED .

2.2 Choosing a Value

e — N H—H acceptor agent #2& 5 ] A% £ value BT 2. proposer [7] acceptor
RIEPW, Ja& Ik PEA AT B B 58— MR BUE .. BRI, (H2 X P72 AN Re i 2 2L
KA, BN acceptor [ B 5808 TR ITER/EH CIE AT

R AT 75 B2 o — Ak A 7 o IR T A 2N A & —A> acceptors.
proposer $2xa—™ acceptor IEEE KIX value. acceptor AJfE<=4252 (accept) value,

{Hi21% value RETELB LN acceptor #HEZ B A FHEF 1.

MABHAERBRE? AT HERAE A value LS, BATTULNA—IRH
K agent EAHERRIKREE (majority) agent Hik. FAEEMA majority &% /D



A A3k agent, FIMHIIR—A agent &% REERZ A value, MARXMITERTAT
8

TERA T EA message ERMITEN T, RAEESE— value BERREF, PFERF—
A proposer ##H T —4 value. Xt Z 2 DL FEKR:

P1. acceptor WAZR#EZ BRI — proposal

{HRRIRANER S HRIZFE—AN A, ANFE K proposer A g7 JLT FIR $2 H 4F S LA
[Ff¥) value, XLFBOXBE—MER: 81 acceptor FER T —/> value, HREF—1I
value B#—/> majority 8. BIE R H T A value, MEA1% H#— 1 acceptor
Pz, M2AAER A acceptor WIMURARRG LEFRATICIE RV E L+ T B4 value.

P1 PA K value R #E majority 4> acceptor 4552 A HA ok H 2R L3 2 7 3RATTHY
acceptor AR It E F—/~ proposal. KATHEIELEA proposal BF—Aw5S
B BEAE W) proposal, FBTBA—4 proposal BHI—* proposal number F1—* value A% .
NT BFIE B X, FRATTESR R proposal AT R E K number. X B IR AL H 2 i H
XAME, BARBISEIL A BEA BT AN E o 23— proposal 4% majority 4> acceptor FrHEZ AT,
BATEAIA A Z value BEH T  XMBELLT, BATUIXA proposal (FIF HAFEE R value)
WP T .

BATAT LR LA proposal gk, EHRERNIUDFFIESEF A proposal A MR
value. WITUI4 proposal number, & LIFIIE:

P2. f R —> value 4 v i) proposal ik, A4 FrA L i E &R
5 (high-numbered) [ proposal #EF value v

RN number #2H F 1, 2k P2 fRIET REE—K value i X—EEFF ., N
TREW LT, proposal WA /D H—A acceptor AT, FTLAFRAT AT L@ & CAF 2%
4K /2 P2:

P2". Wk —A value A v i proposal #iEH, AT ANBAEM
acceptor FFEEZHIE &S (high-numbered) proposal #§H value v

A TRARTEEL G L P14 proposal k. AKX ERFHH, —A proposal
AT ek — LR B ), B’ B AE 7 proposal W] acceptor ¢ IEH RE—/NHTHI proposer
“FEE” (wake up) , FHRIET —/#HAF value K high-numbered proposal. P1 &
3R ¢ #IXA proposal, BEHFHEY T P2°. AT FNFE P1 A P2°, FEN5E P2

P2’ & —A value N v [ proposal #i&H, 42 JEEA proposer
1B high—numbered proposal #§& value v

[ N—A> proposal fE4% acceptor 52 2 Wi #RE ¥ S5t proposer $2H . AL &2 P2
e T P2 Wi 2 T P2,



N T BT L P2”, AT AT . AR — L number A m, value A v
] proposal E&#EEF T, T RIBABEHEMEIAE number n > m HJ proposal f] value
#HA V.

AT LB IR n SREAGIER, Wwitt, EF—/REK number £ m. .. (-1 H)
proposal #E value v (HH i... j RREEN i B j FWFTH number) X—MHMKIERE
T, BRAIREHBIEA number A n ) proposal M) value N v.

BESRE number N m ) proposal #ikH T, A BREXFE—NES C, ‘Bl majority
A~ acceptor LK, 1M C PRI majority #HEZE. GEBABE, M nBEEFRIERBE
AT PAFEH -

C i —A acceptor ##E T number £ n. .. (n-1) FH—A4
proposal, W& NHAEE acceptor B2 number FE m. .. (n-1)
proposal #H value N v.

RAAEAA B majority 4™ acceptor ZHRRHIEES S UARA C FAE AL ICE, FATn] Bl
T3 2 DL R AR - 4558 n 1 proposal H value 4 v:

P2°. StTFAEE K v Ml n, WRE —A value N v, number A n [{] proposal
BARH T, MABMAE—NH majority /> acceptor AR SE S. E
24 (a) S A —A> acceptor ¥3Zid number /MF n i proposal, EHA4
(b)v &S acceptor i #] number /pF n BJE K number

proposal i value

DR R AT T LB L 396 2 P2° SR 2 P2°. A T &2 P2°, Wik proposer AR H—4
number 4 n [f] proposal, A4 NE: 2] O & B B B4 — A majority #4252 =
number AN KT n ] proposal [f] value, 2%>]HLE &4z 52 1) proposal J&dEH W51,
(LA X AR R B2 2 185 DA T T st AR 85 TR ME 10 O T 3 G 6 AR R AT T30, proposer Bt
RBASH X EZ B R AERETEN . $a)1E5, proposer ¥R acceptor AE
B2 4ET number /NTF n K proposal. XutSH! T LAF &% proposal I

1.  —7>proposer E&F T —/NH I proposal number n 3 H45—1%% acceptor
EAETIREANR R KIE T —MNER, IFHEENNW FRE:

(1) A& FAEESZ number /T n ¥ proposal
(2) WREAHERZ | number /T n fJH K number proposal, iZ[H]
FRATH X AL KRR number 9 n f) prepare request

2. W% proposer #5327 RH— majority X TiERMEIE, WA EH]
DA% — number SN n, value A v ] proposal. v E 24 2k A1)

number /NTF n & K number proposal FJ value, WIS F proposal
iR[Al, A4 proposer FEEIEFE—AMME.



proposer ¥ proposal Ki%%4—4 acceptor S, 1ER N2 . (X B [f) acceptor
[RIEE B A — 8 BN [B| S WIHATE SR 1) acceptor MIEES R —MESO BRIV XFERIE R K2

N accept request.

X B i 52 proposer F5LTE . A4 acceptor WE? ‘& ] PAM proposer S B 1252 21|
FhiER: prepare request fl accept request. acceptor AJ LLZE4s 1 ZMEAF A (i 3K o
WERATH FESHE e RV R EE RS . &R EEXT prepare request FHATRIE ., EWl
PAXS =A™ accept request BEAT[IE, FRHEZ—> proposal, WIREEA KiEAIBAMH
TE o 3 il i

P1% acceptor B] PA#E3Z number N n ] proposal, IR EZ KA RE
A number KF n B prepare request

A LUA L P P

IAERATC G i e 22 M BESR % 5 value $244E T — AN 58 B ) S50 ——(F % proposal
number ME— KL, RAMF IR R REXIERZ BT — NItk .

R —> acceptor #3527 — number A n ] prepare request, HREEZLEE T —
A number KF n [ prepare request, BHIERAENEEZALM nunber A n KIFHTHI
proposal. % acceptor &A% 1% proposer 8% A H ) number 4 n K] proposal HJ,
LLiZ acceptor &AM A E X prepare request. FI, ATk acceptor ZBEIXFER)
prepare request. [FIFE, FAIX T ELEERZK proposal XML prepare request R
HEFT o

ST XFERMRALLE, acceptor R BEILAE B EEZ LA K number [¥] proposal PAK
‘BRI R K&K nunber i) prepare request i number. B4 T ket 213 2 p2°, PRIk
B R A T ME & B JH T, acceptor EL(FIX (5 B . BEERNR proposer & &1
U —4 proposal F HEEER —F @ —— REEAFHLKE S — A A M number

HJ proposal.
4 proposer Ml acceptor AT NEEGTE—L, AT CUE BIH L0 I BT .
Phase 1.

(1) proposer #EFE— proposal number n, ZRJ5H— majority Ki%

number N n [f] prepare request.

(2) WHE—" acceptor FEULE|— number A n 1] prepare request,
FH n KRFAEfTE L4 B E ] prepare request [ number, HBAE
R AN F 52 AT A number /T n [ proposal, FEHIFIE B4
Z [P K number [¥) proposal (WIHERAITE) -

Phase 2.



(1) W5 proposer B5% T K H majority XI'E H] prepare request HJ[H]
2, WAL T REKBLHIXL acceptor KiE— number A n, value
N v B proposal YE2N accept request. o v ZUkBIREIE
K number HJ proposal FJ value, B3 &[0 8 F¥%H proposal i)
1, BT PLRE H CE R E.

(2) R acceptor Y F|—A> number A n ] accept request, HIREE
% nunber KT n ) prepare request MATILEIS, W4tz 4
accept request,

—> proposer W LA Z > proposal, H 2 REW R FIER K. & AT DLE B
fE R 2B proposal o CIERfMEAR IR & 45 2135 /2 1Y, RIS SR 503 21 2 AE %) S proposal
Wl s TARAZ G A BiL H ) 4 HARK proposer & 45 & H B K number (1)
proposal I, FRIFHFE4HETM proposal. Hitk. ISR acceptor IAECELERTER
number f] prepare request T 28 T H A prepare B3 accept request, HBABER %
HB&IXT B proposer B FE1% proposal . XEXHERERA, FALRM IERH: .

2.3 Learning a Chosen Value

N TR —AE Lk value, learner MAUEHE B4 —) proposal #
majority #52 1o I Z WL Z LA acceptor fEHZ T — proposal Z J& [F]
T 1) learner KIZIXA proposal. iXfgil learner RURMLER B H7 % F1 [1) value, (HIX 72
acceptor XfEEA learner 47 Bl H ——[BIE HEiE N acceptor fl learner H= I .

WA FE S RERI (non-Byzantine failures) HIMER# REFFAILE—A learner 7] LA Y
—~ learner AR OV M 32 1) value. FATTHLLiL acceptor FEATMBEZIE A Ri%
#— M EN learner(distinguished learner), X4~ learner BEAE B AN H AR 1earner
A value BEER T . XMITIETREFIMI—LHE (round) KiLFTEN learner KILHY
I value. [RIBIXAEHZAET AT SR, FAXAFRER learner A BEMLE . (H'E 75 %
0 18] S BUNAN 25T acceptor M leaner 2 H Z Fl.

BE—H, acceptor AR ENIHIERZEN KiZLS — /> distinguished learner K%
&, MEAIFHER—/EBEETE value Bk F KB EIBAFTA K learner. JHid 2L K4
41 distinguished learner 7EHE (S & 425 1R I B& 4L 1 56 i oy ml S 4k

KN message HIES, AJEERA learner HiE 4 H value #{iEF T . learner AJ UL HE
Fin) acceptor ‘BAIHEAZ T A4 proposal, {H/Z acceptor HIHFE AT GE1LIRATILIEANIE &5
A majority 5% T — MFEM proposal. XFIEN N, learner HAE/EH HiHI proposal
W2 52 B I A BE A 2 3 TP B value /24 o ISR —AS learner AHEAIE —4> value &7
ik, ERLLE—A proposer Ki%—A proposal, i FCHEARIIH L.



2.4 Progress

TATIRE G M@ — D 5, P proposer #F 42 & 1% EE X 77 i) number K ]
proposal, JfHmZEANINE EA — ik . proposer p iid proposal number nl 58
T phase 1.5 —"proposer q % E L T proposal number n2 > nl 5¢ /% 1 phase 1.proposer
p £ phase 2 VA nl #5icH] accept request =# i acceptor 544, E NEANIEZLEKIEA
He 52 A4 number /T n2 ] proposal. K proposer p H45MH #H1 proposal number n3 >
n2 KIFUG I 5K phase 1, TIXFE T proposer q £ phase 2 ] accept #{ZM%. At
BT,

AT RIEFRE B AT, AT %L H — A distinguished proposer, 4 4HE—K]
proposal KiE#H . WHE distinguished proposer fE 1 majority AT E, I 4A{H N
distinguished proposer #&H —/ N5 5 & ] proposal, 1% proposal &St . 244K,
A proposer K I M HTHIR AT EEA — A5 H K proposal ##2 HBUIEAEHZ L
e, WAe=EF YATIXA Y5 B /N proposal,, FFEZREWEE — N5 25 KM

proposal.

MRARG WL HHAMIMITIEIER (proposer, acceptors AR EMEL) , MA@

% H—AB—K] distinguished proposer BLEEIRIFRAERIIE ST H Fischer, Lynch, and

Patterson # 4 [ 4518 ] 43, %2 — > proposer HJH] FE 5% 6 25T BE AL 44 5 S 1

(randomness or real time) ——tbl, AR, 298, TLREZS IR R, 24
PRS2 AT PAORIE -

2.5 The Implementation

Paxos Bk T — MHEREM 4 . FEIXADS—FMERE T, BAS R EE proposer,
acceptor 1 learner B fA 0. iZHVEFEEIEFE— leader, K#3HE distinguished proposer
Fl distinguished learner FJffth. Paxos —FMER VL IE W ESCRr AR IIRAEE, 1 RAIH &
HLAEEE Y S (ordinary message) EKIE. (Response message 2= FAHM 1) proposal
number FRic N T B IETRE) AT E4EH stable storage (STEMBERMRIRF) R4EF A
L acceptor UARFHIEE . acceptor &FEE IERIX response Z B Eidx TR.

FENRITA W A AR TR a0 el fRAUEPR A proposal AN #H[E A number . AS[F] )
proposer 2= M ANAHAZ [ 48 £ 1 i # number,  Ft AAS[A ) proposer A2k ik B A
number H] proposal. & proposer #i<=F stable storage 10{F'E 2= K i% 5 K number
] proposal F:H—/NMELAT A S &8 At 1) number #5 K H) number FF4f phase 1.

10



—+ Implementing a State Machine

S — > 73 205 G5 d T B 77 U — 1 client FEE & 18] — > central server 1A fiy
4 .central server 1] U E O — AN UL — @ NTFHAT client 2 14 € MRS HL(deterministic
state machine) ; IX/MARENAE —AYEDRES: @ IDBRAE RS, Hr=dHmhm—
BHPIRES . teln, A SERAT RS client o] LR MUR QR 2, T BTA P Ik - R & m] LA
B RS HLUFPIRES o — /N EBGREAE vT DUBE $AT 24 H A IX AN P B AR 20K T2 ELE B it
iz Dk /N R AR B — RS L 2 58 o

{5 FH #.— 1 central server JSEE, W1R central server & AE M, TEAN RGe k& &k AL i .
KL, FRAEA 17— server &S, BAITE HAMSZHESEIL —AMIREHL . BOMIRESHLZHE
PER, BT MESAT SEAHE ) a2 P AU 05, B I server # 27 AL AH 8] BRAS 7 21 A
Hlo SRJE, KA client 7] LAS FHAEAT server 93 A= sl ()% H

N T ARIERTE [ server $ATHH A PR HL A 2 FP 41, FRATSEIN T Paxos —FUMEFL ) —
A5 RSt ( a sequence of separate instances) , #5051 ANSEHIEFFMEE N FHIHE i
ARE LA Lo B server 78 5L I &FAS LG Hh 43 8 B M 5 proposer, acceptor, and
learner) o MTE, AR server LG T2 E 1), DRI Z— UM SRR 1 A S48 #5450 FH AH [ 1)
agents S

FEIEE AR, £ —BUEEER A BT, R —A server REEH LA leader IFH1E
A distinguished proposer (HE— ] proposer Ki5# ) o client ¥ iy & Ki%%: leader, leader H
B TR A2 BOZLE 7 51 W AN M 77 o 4 2R leader 8 — ANRESE 1 client fy 2 BOZAE N2 135
A%, M 2R 20X A o SHOEF XA —BUERE P A 135 DRl . Xl E s
B o ARG AT RE R A K AR MR B A 5 — A server AN H 2 leader I HLGOTEE 135 5% 4
ettt 4fE H CAET R . (B2 — SRR 758 135 kw2 RA 1

Paxos —E M BRI REEAE T H 2 phase 2 Z AT AFAXT £ H Y value AT EE. [H112
— N, SfESER T phase | Z J& A4 F11E E R LW value, %4 0] LLHf @ ZHEWXE, EHA4
proposer FJ DL AT =k .

I ELHE R RAE IEH PUTHS, Paxos IRENEEA TN . 25, bt 4tk
DUN = . 3B AT leader NIRIZKRI, JFH—ANHr leader Lol ife By 2 R A AT
2 (RGNS B & — MRFER G O, AR IE BT (AT i & e ) o

W leader, 72— EMES LT A 21 learner, SiZANE LT HIKZ Em L. B
BB AIE A 1-134,138 A1 139——HEIs2f5] 1-134, 138 F1 139 i FHIME (R 5 K& 24
4 7 H B IXFER) gap R UWHTFZARD o 25, TRHATSER 135-137 LT KT 139
(152451 1) phase 1 CNTHIFRAG IR X 2 WA SE RN o AR BIX e AR (AT 45 i e T SE 49

U % 7E: 20 Lamport ] 5 — 558 3C (The-Part-Time-Parliament) The Multi-Decree Parliament —5, —/4>
SERBBA— AN SRR (RS RE) .
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135 A1 140 ] value, 1E & FH At 251 value I8 2 RFER . ZJ5, leader B2 AT 5K 135
F1 140 1) phase 2, MIESE T A4 135 A 140,

leader LA S AP LLFREY | leader ELNHI AT A command [ server UL A] AHAT A2 1-135.
SR, EUVRARERAT TS 138-140, B ECLMEEHINE T, B4 136 f1 137 3
BEBERE . leader T LUK B2 T K client &R Py 2 AE N4 136 Al 137, 4810, AT
I R OERFIR LIRS A R A U 1) "noop" iy 2ok Ty HIE TR gap Gl $h47— Btk Sy 10 52
%1 136 F1 137 (1] phase 2 SKSZHL) . — HIXLE noop Ay 2k, M4 138-140 Hirl AHAT T -

A 1-140 CEMES 7. leader H5ERK T —BEFIEFTA KT 140 (5541 (7] phase 1,
F£ H AT DAFE X L2 52451 ) phase 2 H H 3 HAEAT value. ‘&0A client KIEH T —/NME K 7B
AT 141, I HBEERN—SUEEESLE] 141 11 value. Z G BB PN —ANMERIE N
e 142, WkAE.

leader 7] AE'E HITE QAR IZ I i & 141 POk £ BT AU IE fT4 142, ATRER 1AM 4 141
T AR 2%, I HA AT REfr & 142 fEJTA server KIHE leader AIX M AT 4 141 FIAEAT
WA Z TR 2 leader BA YR E A A B AL T-5E41 141 ) phase 2 15 8 1R 21,
ERXR LS BT E . MRTAIBITIER I, KAkt SR, £—JF
AARE 2 AR, AITAE Sk (a2 PP o i B R — A gap. —BORBE, B — > leader
A UABERTARAN o Ay —— R EWRE LS 1 21 gakh e T, e UkEm L i+ 1
i+ aZmame. Bk, —NEZHNa-1 KL KN gap ArREX H .

—ANHTIIRE I Y Teader 1T PABRAT — B S0E 1) TG £ 2 > S Y phase 1 1£_F T
W, B NSl 135-137 PLE A KT 139 s2fl . Xt Br A L6 4E F B — 4 proposal
number, B R AR 45 HAth server Ki% — % L EHE ERELEI. 7E phase 1, WR—4
acceptor .22 \—2% proposer ] phase 2 {5 B HIFE, BB S AU EIE —A & HE K OK.

(FEBIFH, FRXT T L6 135 #1400 FE, server (fE4 acceptor) W PAF—&KAMHHE
FITE B REI R A B SEB . 7T S0 1) phase 1 IXFEPAT A2 7= A2 AR AT 7] 7

K} leader (B AIHTIF) leader IR ZSH0 A /MRS AE, BRPAT RSN Lo & 1A ROT
B ——Rl command/value 1A B —F{——F 2 & — F MRV phase 2 MHATFE . 7T LG H
Paxos — B4 HI% (1) phase 2 75 FTA 2 H 0l B 1) 47 0 Rk B — S Bir A B0vE LA & /M)
ATREAE PR . [Rlk, Paxos BIEIEA FR&HAIM.

KT ARG IE R BT IR BB T 24T leader KA %, BT leader b Ak H 1 46 27
WA, ERAFE— N —1 leader. 7E—EZAMUIEN T, leader ML 45 1] g A% W
WA server 1E N leader 4T, MABAREAH M 2P K%k, WREZA server LA
BATRZ leader, F-ABATR AN —F B [F] — AN LB K iE value, X LB IEAET value
BOERE, (B2, M EURE —— AN server AT SX CEMIENE 1 MRS
WL 21 value fF7E 7). H— leader FIIEAUAL R 2N T RIETFE AT o

U server MBS 2 7] AR 1), FRATTAZNES FMEHA E R server SEIL T — B0 52

2 BEHEE: XAE NI S UM 2 5 SR R, P proposer FF4E K% LU XS U7 ) number K[ proposal,
HHRLEANTPERE —MES.

12



(I L g o S IR A A 187 B 1) 5 VR LR B IR HLE B e AT server EEA AT LAER
ARAS B — 80 73 9 HnT DARH 7 8 RS AL 21 208 o fEPAT 5258 1 MIRESHLa &5, 3T
A LAAVT leader $EATIREN a AN dp 4, BT RS 2 — AT —BUHEFIEME i+ a /NSEp)
f) servers. IX J0VF fij B IR SE AT i 2 ) EEOB G B B

13



U]. References

[1] Michael J. Fischer, Nancy Lynch, and Michael S. Paterson. Impossibility of
distributed consensus with one faulty process. Journal of the ACM, 32(2):374 - 382,
April 1985.

[2] Idit Keidar and Sergio Rajsbaum. On the cost of fault—tolerant consensus when
there are no faults—a tutorial. TechnicalReport MIT-LCS-TR-821, Laboratory for
Computer Science, Massachusetts Institute Technology, Cambridge, MA, 02139, May
2001. also published in SIGACT News 32(2) (June 2001).

[3] Leslie Lamport. The implementation of reliable distributed multiprocess systems.
Computer Networks, 2:95- 114, 1978.

[4] Leslie Lamport. Time, clocks, and the ordering of events in a distributed system.
Communications of the ACM, 21(7):558 - 565, July 1978.

[5] Leslie Lamport. The part—-time parliament. ACM Transactions on Computer Systems,
16(2) :133 - 169, May 1998.

14



15

+.. End

WOR R K 2 AR5

HE4E: 631521383@qq.com



	摘要
	一、Introduction
	二、The Consensus Algorithm
	2.1 The Problem
	2.2 Choosing a Value
	2.3 Learning a Chosen Value
	2.4 Progress
	2.5 The Implementation

	三、Implementing a State Machine
	四、References
	五、End

