1.ZooKeeper 214 ?

ZooKeeper @— N2zl , FHURIBHD R AL/FE/F MRS | = Google B Chubby —NFFRRISEHR
CRLEHNWEES  BHEEHNE B ERIREIRIED SHERHIRIEH T F—L SEIRF. 5%, BER5
FRREOMMRES. TIRARENR SR MA R,

B KA LSRR P (R — S M EE | NRIEARTETI m LM T HS0RES | X MRSt 2T
TR zookeeper HIEESRAME, ST HiFHK , XLiE KR EMLLEEM zookeeper HlEH AR E—HIE , i&
KT 2ABEHTD). Bt , B85 zookeeper FIEEHHIFFIEE | IBIERAITI 2AESIBESIERIIFI = THE,
BFER zookeeper FIFEEEWN—MF | BN EFEFELEEFH) . B\ EHEE— N E—RIFNTE |
XA BIEBFR S zxid ( Zookeeper Transaction Id ) , T iZGiEKRR 2GR FEFHEF  LHl2iLBEKATRE
ERPLSHEXN zookeeper =Y zxid,

2.ZooKeeper I8t 7{+4 ?

1. XHEFF
2. BRI

3.Zookeeper 4R S

Zookeeper IHE—NEERWT R BZE ( TAMRA znode ) . SXHRFARRNE | XTS5 mAFTLIigE
KA MR REXE BRI UEREREMER T RA1T. Zookeeper AT {RIEEEITFIMEIE
B, EREFEHP T XM EREN | XFFEES Zookeeper FEEFFFIHMAZRIHE BT RNE
&R LR 1M,

4.79FPEAIRY znode

1. PERSISTENT-1ZRHLERB=

EPim5 zookeeper WiFHERES | 12T RIKIBERE

2. PERSISTENT SEQUENTIAL-#3R HIT5497S 5 R

EFim5 zookeeper WiFHEREES | iZ T RIKIBFAE . RZ Zookeeper £z B TINFRS
3. EPHEMERAL-IGATERBET

EFim5S zookeeper WiFFiEREfS | %10 A MIbR

4. EPHEMERAL SEQUENTIAL-I5AINGF5S 8RB



EFifS zookeeper BiFFEREG , 1% mEMIbR , RE Zookeeper Bz T mEFRHTINFHRS

SServerl

]

FBerverl

——— /Configuration |
4{ JGroupMenber s

/Memberl

Member?

!

.______% JApps |

/Appl |

n
H
‘o
(o]

p3

hepe
|_'é‘

5.Zookeeper EBEIH |

client IEEIIFEA znode EXI—1 watcher Ff# , %1% znode RHEZUAT , IXLE client 2ULEI zk A9IEAD
A5 client ATLARHE znode TALRA LSS FAIBIRSE,

6.Zookeeper {7+ ?

Rk
ECEEE
SsHEE
PR
TR

Ul A W N =
S Y]



7.zk B9aRERRSS ( SUHESE )

B IRS RISBIIS IR TR N E MRS Ak | 7R zk IE— £ BRERE | BIRE—IRE X
MEEMALUEA—DETF |, ERERTRISEERE | IREIRSHbIL | SiEF —MEEANSRES.

8.zk NECEEME ( MMHRS. BAWH )

BREOMIESEARIEL | BEFIEREREEHE zk 1 znode T , HERERENZR , BHE
znode REZRS , AILUBT N zk PENBERTRIINE | FIFR watcher BREENEF s , NTIERE
.

9.Zookeeper EERFEIR ( XIHEERZ. BRI
&l )

MBS EBELETMR | EEHENFBLFINA. #E3 master,

MTFHE—R  ENROEERBRT EIIERTA AR RERTRIIFHRZNMER. —BEH
Bt | IZH885S zookeeper RUIEIEMITT , EFTEIZAIIGET BRT mkMbs | ArARMHIZEPCE)ER] - R 1
ZEEREHER TR FFEANEE : ELMT.

HNEEIINBESRL | ArEHIZINENER] - FoeFEERMA | highcount XBT , WTFHER , Bl
— | AR NI S R B , XN G SR G ES master GL17.

10.Zookeeper 2fTVE ( XIH&ESE. 1BAN
L )

BT zookeeper I—EMEXHERS , OISR S, SIRSTLUDARE | —NEFEFHL  B— 1 2E
AT,

XFE—2 , Fli& zookeeper LHI—™ znode FfEE—EH , 18T createznode FITZELI., ATEEF
imEBA IR /distribute_lock T, REMINEIERBMNEFinRtBRIEE T XIBH, FAEmbr=EE eI
distribute_lock 5 smiRRRHHEA,



SIFHEZ, /distribute_lock BEETFE |, FIEEFIHRET FHAZIGHINFRSBERTR |, flik
master —tf , fFE & HIRTE , TR | HOXS1E.

113Kt z(adrTiaizE

Service
Zookeaper
client_1
locker

client_2
node_1
node_2
node_n

RS U BAIBHETE locker T FEZIGRIINF B = |, BEAEBAIRHERPRZIGR SR, ZFimTER
createNode J53A7E locker N EIZRIGRIIAFTI A

RIEVER getChildren( “locker” )3RFREX locker FEIFIE T A , iTRUIAIARIZEEE Watcher, ZF
IABEIFENT A path 25 , IREHE BN T REMBENTIRAFSHR/)N , BIAFIANZER
AR T8 MREIESIENTI RFHIE locker FFEFH R/ , REAECSIKSHEIABNES | R%E
Pt EEREI SN B, SAEXEAR exist()f5% , ARESTMEMASITEE, Z/E , ibXMEX
TR AR | MR Watcher SUGEIFEROBAN , AT E SEIZIT REERE locker FHAF
FS&MY , INRENFREEI 78 , MMRARNES LA S BUEHRNEILLE S/ MNI— M R ET. 2



AIX MIRRPEEEITSHIZEF M.

h®inode_n# Y SortedChildren: P ) 3 — 1

fEzookeeperiiiit 1i &4 (locker) T
B4k BT 1 finode_n

\ S0 onode_nik 84 H
%(IM"FHHH?!.&M) Linode_n-111 Bk 9 1

\
@Hﬁmmum%mux

node_nilkE ©T
{#11-SorledChildren

YES

KENINEEEETERY , KO R MNERIBIEET BaseDistributedLock , SLH T ET
Zookeeper LIS BIRIAHTS.

12.Zookeeper PAFIEIE ( XIHEF. 1BAN
L )

FARPZEAIAIBAS -

1. FEF , B— MG REPRSTHS  XMAFIATTE , SN—BESHERERRZNL.

2, BAFUHRER FIFO Fozl#HT NBARIHBARIE,

% EUEERTURIGNERTR , KPR EESERNEREE.

FETX , DA HRSFHEHRFRREARE—H , NJIBRS | HIRmRS. EHENERToIE
PERSISTENT SEQUENTIAL 5, BIZERINAT Watcheri@X1ZEERIBAT , BA\FUMIRR EFS&E 497 =LA
iHZR, IIHSET Zookeeper fY znode AATEEENE , znode FEIENEIEMEHENTIFHSEERS |
SEQUENTIAL FFAISHEEENRS | iRFEEAIE. HTFEIRBRINTRERANE , FRLAFEHEL USSR
ZXL/TE,

13.Zookeeper HIEEH




Zookeeper {EA—MERHRM—EHEIEIRS | B | CEEAAIFETMEIESS. BESEH0FL
1. 8% 1 PREE  FTHTUIEBENRRELETE , ISR LUEEENIE

2. RBERIY RN  BAHSMEZS MR L BT RKRSRANRAHEE

3. 1REMEE | L EFIE BT P  FEER IR,

NEFIRESHRERERE | UESHERRRD TE/RH

1. ZE(WriteMaster) : XEURAEAATLSISEH B, SRR , AILASBYHI— MR, XFMER T
EFRFEXESEHTXE  ARESHE

2. B{EE\Write Any) : XEURNENARETSESHI T  IRE—H. XMERT , EFRYEEFT RIS
BEEWER.

X zookeeper kit , EXBIISNESES. BIHENES , BROEELEEDFIMMNEEDT RILIFRELT | M
5, lENSENIEZEIEENEE FE (XBREEEZ observer FIRE ) |, MIAAEEDUIEURFEARSTIS
X REFCHIFRIFRE—BE | TR ZAISH RSN,

gpus]

14.Zookeeper T{FRIE

Zookeeper HILEEFS #E  XAMENRIET &1 Server Z/H9IF, STILXAMEIRIHY U Zab H
X, Zab tMUERMESR , SN0 BIRHEE (#E ) 1/ HBE (72 ) . 2RSS EISETERSE R
&, Zab SN TIREE | BASEWERHER , BASE Server TR T leader RERELUS | kE
EWHMERT ., RSESIRET leader f1 Server EEHBEINRFIRE.

15.zookeeper RUNAI{RIEEFIINF—EE
[y ?

zookeeper R #I5RIFEE Id KRR , FiAR proposal (18X ) EERIRHAEHMREINLE T zxid , zxid SCPR
ER— 64 (R , 15 32 LZ epoch (B, LT, t; #Rd(L) FAKIRIR leader ERREXEE , MNRE
A9 leader FEAEHSK |, epoch B8, M 32 7R, =4 proposal RIBHE | SUKIESIRERER
FNERIIFE | BSeRMEMAY server RHBSHUTIER |, WIREBII AW 2SERREHITH EREB AT | BRARL
SFHEHRT.

16.Zookeeper T Server T{EIRZ



B Server ETEIRHE=FIAE

LOOKING : 481 Server F4E leader Zif , TF1TiE3
LEADING : 2471 Server Bp 9%z 3209 leader
FOLLOWING : leader EEIEZHE , 1471 Server 5ZREIE

17.zookeeper ZWaAIFEENZE leader A ?

Y leader BEIRENE leader L ABEI follower , XAt zk NREER, | IRSEXEEEMEAH— NN
leader , 1LATERY Server #RIRSEI—NEMRHPIRGS., Zk HOEHEEEERH | —FREETF basic paxos LI
B, BI—FREET fast paxos EiELIIN. RABAFNERE LA fast paxos.

1. Zookeeper %3742 (basic paxos)

(1) SEELFEH AT Server REEHENLERE , EFX BRI EERBTHAIT , FHIELIERFN
Server ;

(2) EEAFRE LA Server KE—XAE(EEBD) ;

(3) ERERNEIRSE  RWIERERE CRENMNAREIE 2xid RE—) , ARKBXISFRY id(myid) , #H7F
EZIZERARNSRSIRT , RERBRISRINA leader HHX(ER(id,2xid) , FHEIXLUEBFMHEIZRIEEANE
ZOREFTF ;

(4) WEIFRE Server BISLAE , BiitEH zxid &EXBIALA Server , FHiGIXA™ Server 1BXERIREM T—IX
R Server ;

(5) Lf2185a0 2xid &AM Server IREIZF] Server EHERFRY Leader , SNRILATIRIER] Server 3X18 n/2
+ 109 Server B2%% , iR EURHEFR leader JIFERERY Server , 1SHRIEFEIERY Server IHXERIREE CHR
&, BN, BEXNTRE |, BE leader kS HR, BIRESITEAIRILIEE | BfF Leader K124
Server B937#5 , M Server BEUWESE 2n+1 , BFEEN Server BIEIEABDTF n+1. B4 Server Falfg
HLEELILRE, ARERAT  NRERINERRSRENHERIEINY server ER N RIBHIREE



FEHISIERER | Zk [ICRESEEHERHTRER | HEERSNHITREIRE.

HEB Cid, axid) fE34
Leador i =87 42 8

¥

server I (A4S
£ ) R

¥
il i (5 R

B i n] T e
Pl CHIMfzxid )

)
¥

A=
H
T

S A A (Hlmyid)
LEIT B 2l e Fl e
v

AR A A R A L ender 5
B id, exid) o iTEF
L i LR

.

SEbEL e B, RNTEER

ex idi=erver

T sorver 2

’ | it
b e
¥y

server fF130 5

P corver il B R
HEE N eader, R4
A O SRS

2. Zookeeper i#EEFiFE (basic paxos)
fast paxos FEREEEIIIEF , K Server BItAFTA Server IRINECEM /I leader , HEE Server EIR
WLARS | iR epoch #1 zxid RUHSE , FHESZIIHAURN , ARRXHRIEEZRNGEHITER | EEXMNR



2 , BRfe—ErgiEZEH Leader,

ST Emeh=T, 1
= Cexid, id) €5
Logdep b e a0

»
113
H

' 3

¥
o B A E .

Loadoris B el - T B

AR i R
Reryerfm] &

TR LA

i H B il epod
EE&ik

5 Hepoch B3 HE

Eiflzxid, epoch, id

¥

a) A REEEACKIH

18.Zookeeper [E5iRFE

1555 Leader LT |, zk FF NS EETTE.

1. Leader &4F server & ;

2. Follower i&# leader , JE&ARY zxid &IXE4 leader ;

3. Leader #R&#E follower fY zxid HERE A ;

4, =RYFEISEEH follower B uptodate IR ;

5. Follower gl uptodate iHEfE , XAILIEHHER client KIERFHITIRS 7.

=1 FolloverZEfELeader, #iELE Aaxid—

——2 LeaderffiE ML, ik HE D — Followe
T

Leader
3 SEEE L, R Leader,
e A HRE




19. > VB AIFO1E

T REGEERR | BIEARREEBRILIREBI G XERPNPAIINE | 25 zk (SZLTHLEL LN
T F Y watcher BT EE Fik.

MHFHUTERICIR | S0 TIEHEMERNBRT YE—MERI B, HEFLIERIHERE X TR
E LB ERF BRI Z S LI BRI LT8R,

20828 T A=E leader ?

ERHRNINMET , L SEBERFEEH PR ORI TIT | BYEIHS TIUARERNMER XA
UAKFLESITE | [EEIEGE  TRHMFEHT leader 1855,

pus)
~NJ

21.zk TREVMATLLE

Zookeeper AR , HEFEREADT 3 MRSEE. Zookeeper EEHMERIEL— M RSHIA , Eith
TR IR MRS,

NERZE— Follower EAl , iRH 2 BIRSZEREALIE) , EJ9 Zookeeper FHEIEEBEZ M EIAN , HUEHA
2FK;

WNERZE— Leader £l , Zookeeper ikzsHFAY Leader,

ZK SEHIRRERI M T RIER | SEHEERRERS. REE ZIKBAEEARE | RE—FE8+
Bl— PR TE , SRR

FRLA

3 M RAY cluster ATLUEE 1 Mo (leader JLUEE! 2 E£>1.5)

2 MR cluster FiABEEEIE 1 MR T (leader BTLIEE] 1 E<=1)

22.zookeeper FaEIHEFN nginx xS E

zk FOREISEEATLAEE | nginx RAZEEANE , AtFEETRIHNEEE CSEY ;| B2 nginx FIEITELY
zZk KRZ | MOzl 55153 AR5 =t



23.zookeeper watch 15l

Watch #lIE75HBE : — Watch E4HE—M—RMERIALARRS | ZWIRE T Watch MEHRALE 7 BZSH9AT
12 , NIRSBIEX NP RIELGIRE T Watch B Fis , LUEERIEL].

Zookeeper HlHIAYEE

1. =R SRR SRR , —1 watcher event 2HURIXE client , (B2 client FE— K3 HEAIE
&,

2. watcher event R£&iX watcher RIBRIEMM server KiXE client 2219 , XMFE—MNEIE , AE
HZEFimfIIRS R BT socket #HTIB(S | T MESEZLE R EZFSHE Fintt MEIAIZEITEIF |
BT Zookeeper XEIRMHT ordering guarantee , BIEFinlITEIE , T 2BHSHI¥H znode Z4£T
Z. FRLAFAEER Zookeeper ABEHARREBISISEITI mEIRIVER{L, Zookeeper HEEMFIEER4ERT—HIE ,
T A AT —H 1,

3. BRI Zookeeper BEUEMMNAN FEE getdata() and exists(IREHIELM | getchildren(IRET
FHREE.

4. ¥ watcher getData, exists, getChildren

5. fil& watcher create, delete, setData

6. setData()afitk znode HIRER] data watch (405 set BRIHAYE ) . —NERIOAY create() BIEEIMAM
SR znode ERIEE watch , ARERT A ERY child watch, TI—EINEY delete(JR{ESS BRI RA—
4 znode A9 data watch [ child watch ( EAXERIRBEFHRT ) | BRI ESMEERLT <RI child
watch,

7. E—NBFin SR — 1 FRSSLET | watch BERLMEESER MR, J35—MREFAZEEN
AHE , RFTERE watch B9, M client EAFEART , (IRFEANE , ATELEIEMTHY watch , IFE
. BEXETEERN. RBE—MIKER T |, watch 8225  STF—REIER znode 19
exist watch , MNREEFiRIFHERZIEEAIET , FEBEERFmER LZRINXMRT |, XFERT , X
A watch S ATRES RIS,

8. Watch Z2RERAY , HLHESRM VM B9 Callback , [RS:ImRZEF T REHIRET Watcher RITH/RE
il



