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CAP 7EI# ( CAP theorem ) XiFEFHMEfME/RERE ( Brewer's theorem ) , EINMAZFA
e RAT BEAIFE SRR & /K ( Eric Brewer ) £ 2000 F89 ACM PODC Lt
B—IMEE. 2002 & , MEE T FEAIEET-S/]B45 ( Seth Gilbert ) FlFa#-#AEF

( Nancy Lynch ) K& THEIIEERNIER , B2l ADHINTEEELINN— N EE,
XNFIRITDHRRFHIZEEITRIT | CAP 2XAERERIEL.,

mE/RERRE CAP IFENEHE , FgBIFMEN Consistency. Availability, Partition
Tolerance = EIAIRVEAMAE N , FEILANRYIFEEETH CAP EXHIIHERBEILLREA
&%, EARERIERRT CAP BUFHE N E—LMHmIZE5 , a0 :

Consistency: where all nodes see the same data at the same time.



Availability: which guarantees that every request receives a response
about whether it succeeded or failed.

Partition tolerance: where the system continues to operate even if
any one part of the system is lost or fails.

(https://console.bluemix.net/docs/services/Cloudant/quides/cap theorem.html#ca

p-)

Consistency: Every read receives the most recent write or an error.
Availability: Every request receives a (non-error) response — without
guarantee that it contains the most recent write.

Partition tolerance: The system continues to operate despite an
arbitrary number of messages being dropped (or delayed) by the
network between nodes.

(https://en.wikipedia.org/wiki/CAP theorem#cite note-Brewer2012-6)

Consistency: all nodes have access to the same data simultaneously.
Availability: a promise that every request receives a response, at
minimum whether the request succeeded or failed.

Partition tolerance: the system will continue to work even if some

arbitrary node goes offline or can’ t communicate.

(https://www.teamsilverback.com/understanding-the-cap-theorem/)
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Any distributed system cannot guaranty C, A, and P simultaneously.

( http://robertgreiner.com/2014/06/cap-theorem-explained/ )

EEREENEN  WF— I DHRITERS , AoJERISHE—EUE ( Consistence ) . AT
( Availability ) . 9 XZ4EM ( Partition Tolerance ) =/M&IH4IER,

B hiRAERE
In a distributed system (a collection of interconnected nodes that
share data.), you can only have two out of the following three

guarantees across a write/read pair: Consistency, Availability, and
Partition Tolerance - one of them must be sacrificed.

( http://robertgreiner.com/2014/08/cap-theorem-revisited/ )
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1. —54E ( Consistency )

SB—hRAERE

All nodes see the same data at the same time.

BEREHEN | AT RER—ZIEBREE IR EAIEIE.
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A read is guaranteed to return the most recent write for a given client.
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FHEREPELRE T , BRSO
A system has consistency if a transaction starts with the system in a
consistent state, and ends with the system in a consistent state. In this
model, a system can (and does) shift into an inconsistent state during

a transaction, but the entire transaction gets rolled back if there is an
error during any stage in the process.
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2. AJ A ( Availability )
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Every request gets a response on success/failure.
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A non-failing node will return a reasonable response within a

reasonable amount of time (no error or timeout).
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3. P XBZ M ( Partition Tolerance )
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System continues to work despite message loss or partial failure.
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The system will continue to function when network partitions occur.
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2.AP - Availability/Partition Tolerance

NTEFRR , ATHRIERTRY , SRESKUSE N1 TR EAEREEEHE y , B
F N1 #1 N2 ZENEREET R , #UE y TERZE N2, N2 T ERVEERIAR x. X
A= Fim C i5la N2 B, N2 B ZHa18 SHErIEEE x IREEEEFim C 7, mshr E248]
BAHEUREER Y 7 XFiAmaE—EE ( Consistency ) BYEKT |, Eitk CAP =& R
BEHE AP, T3 : XB N2 TRRE x , BAFE— "B HER  BE— '&
H" AR, ER x Z2E0EYE | FAE—MEERYE | RETESEHNEUEME.

]""_'_'"\

| v 7

v

NG

SRENIFHT CAP I |, BEXILEA N RERRAR) CAP ESHERE |, R4t s CAP
EBICHUEREN , REXREREE.

XHESRNLEAS , B—ERERAS(RIE , £F Paxos BIAWENID MRS BT
CAP ZEGrhRIIE—F ? BORARAI DT FNERAR,

WIMFEERERESX , iF—Eivie. BEETRERZEEE , BSIHRRIANRAVE
BEIMRA. (RELLA | BEHNBSEINSIRGFEEE ! )



FRRFR: S T2 BARIE 1, 10MIFRGEERE, BETHAEE 26,

© WRIRVFREFHEIIETE | REITFAIAMSEREER, NHEDEINNESER | EEMIREBEKSEREEESE.

t—m 21| SHeeadeys  JE

T 23| BRI , (REREERICAPHTS

fBIEERE (54) B 5m=
M BxEE 572

& 2018-06-16

PaxosEiZASRERMAIZR | TRAIRE—HIERIE. WEEBRIRBIEENE , FEHASH
TorE FumiEE , WETLAXREE—EE | XMETCPERE. HEBR , MZAPSEM.
CAPZEEET—T’FT‘ AOR | IERERBESAER.
ERZSE. PHhARREREXEE  EREH , MNTRZER L iRkErIx
&, ﬁﬂ*’]ﬂ’] teans X /o RERY. BIAER) (EN. X ) . CAPEERIERZER. .
EFt v

‘ BkER 5 24
& 2018-06-20

BIES T2 A B LR, BIE—T.



#EBAEW

L

1. PaxosHEZABBHEBLME—EIER. SE—HE  BRIFRAFEHATIIIEE
1.

2. PaxosKHESBMZR , LR TIZURAISEI , KSR T —EEBINRE , FixE
REM—EHN. ..

RV

fRERE: Bat , RIERaftANICIIEA | THE E BRIt B e L paxosEiEZRIRS

Yole 014
2018-06-16

REZE#NFEMBE RS Eca , BRELERcp , WERap , I AXAIRL  BBHAFALL.

FERE: (FAILIBC=RED—T |, BREAFCRIE

Leon Wong 54
2018-06-16

ZINMRY , BNERIBEH
ERITIEEAR zookeeper , BIEARIRIE , (OPFEE , KBRS,

zookeeper FALRIEFTART client EPEEEZEIRFAVENE | ERTLE—EMEMS | ..
51

FEEE: MRMBERCAPEIERS , CHURFIRBIRE "f8E" Hiclient.

tim M3
2018-07-22

BA—TMEE | ECPHNIEREIF, BRUNEEE—FHAFENENE , XHiRiREE.
(BANRBINEFFEEARE , BFn1f0n2 BRSO XEIR | FbAan2iExiEE AR
HOEEEFRElerrorlfg ? ?

RN EERAmysqlEMN , NEFHEBINELTE , RESIEEBEKRERRBEEHEER
. BBAMEX MERERISAIX4EE) LAY ? ?



EFt

fFERS: CAPEHIERZERIERR , XetR2iEIeH 7 —MRIR | RENKBHENS—H , Xt
RPN FACAPRIBRZERAIYT , FE—FSH

e Rt 3
& 2018-07-06

LR X ST AN,

/

NAXSCAPRIZELL , FAIREAE:

PEREIER TR |
CENRLUERY | 217ChE , ...
RV

EERIS: PEXOHIEIERSL , CEXMIETE 5, ARKIREIAY

RRAIAT 3
7 2018-06-17
paxos , zkB9zabifMYAYIEEICEN , (RIEFEREL L | wERIZCp

EERIS: ZkEHARMRzabA Zpaxos , MEzZKAEHRIERBHECAPRICEK

9 Leon Wong 753
2018-06-16

ZIMRYF , BNERRIBER
ERITIEERAF zookeeper |, BIETARIFIE , (OPFERR | XEHE.

zookeeper FALRIEFTARY client #EEEEIRHAVENE  ERT&M—EMMS | -
RV

fEERIS: RFHSRIBCAPEISK , CHURFARBAR "f8E" Aiclient



‘ luop 2
2018-08-22

BIEERM non-failing node AEXRERS [TAM] | NTAER.

WNER—NEREF 2 1 node , ENMFZI 2 4 node #F fail 7, BRALCEHZERER [RIF
] 1ZAMAEN ?

&F v

FERE: IMEEBNEREERET |, CAPXKTRIR S XETRIAT AHEA—EE | RERRIERD
SRR | EUREENERMEIFEERND B

@ MR 2
< 2018-07-29
FBRBCRRERD RN ER  1ENESE—F |, PEEFEZEXR , BERRHMES =21
T, ZEIFIcapHPREM LIRNEE |, EATIR T SREZHEEEIEA TRIG. BSXKE
TXRBNES RIXcapIEfRA R B LIk% , ERNIREEMRE | FAENER | Xk
FRESBRFEEETIEPNAEER , 7.

F&F

fFERS: RAMRIRRERIN | RIS S CAPRISEE

052

2018-06-19
ZKHEISX , FEEBEITIRRTIE , EIZKAHEP, EIMXEIEEI

FERE: kST REERTUERET | SRPHNPHTRSHNeadenB3ERE | XM
FEEMIFESEMF , FIHARTEA | RAEEEN—HE , ZkERHECPIERK



EXIER 52
2018-06-16

paxosHZBRIRES MM FET R—EUERNES | FrlAU8Tpc

2y ST 11
B 2019-05-16
CAPIEISRIN RSB/ TR ¢

1, BERIXEEIRNRS
2, RGOS IIRE

CAPHREERHE=ZPHIAN , PRTHE , FTE—SMENLRZCP ( 2izookeeper) , ...
RV

@ Gaozy M1
7 2019-02-13
B8R0, RZTIECMERERAPHFIERA XM , (BRIEERET AR EREREIEL

FEARSMAING , RE—HERWNASEIAY
f&Ft v

fFERESE: ATEIRITIENME | B ERENIESFEAT L

@ aduan 1
2018-12-16
ZIW , {RYF , BANEEID) , FEcpZEahnt , n2iBAEHHTHY , n2tRIEIRHATERKIEIRE]

error ?

fFERESE: —iREBR OBEN

VKiEZRYER. . 1

9 2018-10-24

ARG

Bt BTRIEIEMZEER , ERMIZREISRFETE
aZA Y , BEKMEERMN , IFIEERAREHGENINE , MISEA—ERIER



Y, IEFRRCHISE
PROXEZ , BMESKX , RFEETE
51

@) blackncccc... 09 1
W 2018-08-07
capEEFHIpEEARVAREHEN—MERBEZHE , CFlaiFE— 1Al LUEHEpP T |
BAEAERIRECERER , BiMzkREHIERE , ERXINEEAKRGER

EBES: cafiMNHEPT |, EERRFHECMARITFL X,
zkfYleaderfimasterEHZ RN , (REEcapIBiCTE IR , TRERITaEHIEUE |
ZkERTHE

w sensitivem... 51
2018-07-22

SREAFNBS TR , ALBATITMEST R he ) ~

FERE: SMRAXRSEREXZNDZEN , FTLURREERIREBEEADHT— MR

tim 1 1
2018-07-21

BN, BRPATEARIEP | BRARANIEEE N AR,
MEBLpRIEEIRSEREIER |, LCINEEFIIRS AT | ISR |, RSN E2NE
AER. SAREEENEEREILRIEIE.

T prIIERE , HEERHELIER. BREEIIRNNNE
f&Ft v

fFERS: PEREZRIENT , FX "DXER" | BERMEREE— " DHhIVER | REHTT
%S, FEPT



'lm’ B 0626 B’

1REF , K, RXH"EIREN THAZTE CAP BiSIRTHASHRESR , BEATHS :
interconnected #0 share data , AMAEBEEXFWEIR ? HXEAHA—ESBEFIHE
HE"

Hp" o RRH A —ESERIAEAE "S5 L TOERERERE—ErER
&Ft

fFERSE: mcERHIITRMARER | EIYENERT REAEER



