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BBeaeHnue

KpynHomacwtabHbiMm pacnpesenEHHbIM NPUAOKEHUAM TpebytoTca pasinyHblie
bOpPMbI CUHXPOHU3AUMM ANA AOCTUKEHMA KOHCEHCYca 0 6a30BOM MHPOPMaL MK
OKpYyXeHunA. BbiaeneHne npumnTMBOB CMHXPOHU3aumun B APl no3sonser
BbIAENUTb A4PO0 KOOPAMHALUMN U3 JIOTUKN NPUNOXKEHNA B OTAENbHbBIA CEPBUC.
ABNAACH YaCTblO KPUTMUYECKOM MHPPACTPYKTYPbI, K TAKOMY CEpBUCY
NpeabABAAIOTCA B NePBYHO ovepeab TpeboBaHUA HaLEKHOCTU N AOCTYMHOCTH.
Moao6HbIN An3arH aenaeT pa3paboTKy 1 NoAAEPKKY pacnpenenéHHOro
NPUNOXKEHMA NPOLLE.

ZooKeeper ABNAETCA NPOEKTOM C OTKPbITbIM UCXOAHbIM KOAOM, KOTOPbIN
NpeaocTaBAsET OTKA30YCTOMUYMBDIN pacnpeaenéHHbIN CEPBUC XPaHEHMUA
KPUTUYHbIX AN5 paboTbl KNacTepa AaHHbIX. XpaHMMbIMU AaHHbIMU MOTYT ObITb:
KOHOUIrypaumMoHHas MHGopmaLma, Mepapxmyeckoe NPoCTPaHCTBO MMEH, url
CCbI/IKK, MAeHTUdUKaTopbl 3a4a4 M npoyee. ZooKeeper, co34aHHbIN ANns
BHYTPEHHMX HYKA KomnaHun “Yahoo!”, B HacTosALee BpemMs CTan MCNO/Ib30BaTbCA
MHOTMMM OTKPbITbIMW pacnpesenéHHbIMU TEXHONOMMAMMU, KaK: Apache HBase,
HDFS, Apache Storm, Apache Kafka.

CanTt npoekra: http://zookeeper.apache.org/.
CraTtba: Hunt P. et al. ZooKeeper: Wait-free Coordination for Internet-scale
Systems //USENIX annual technical conference. — 2010. —T. 8. — No. 9.



http://zookeeper.apache.org/
https://www.usenix.org/legacy/event/usenix10/tech/full_papers/Hunt.pdf
https://www.usenix.org/legacy/event/usenix10/tech/full_papers/Hunt.pdf

Iles1b pa6oThI

— 3anyctutb ZooKeeper,

—  WU3Y4YUTb ANPEKTOPUIO C yCTaHOBKOM ZooKeeper,

— 3anycTUTb UHTepaKTMBHYIO ceccuto ZooKeeper CLI u ocBOUTb €€ KOMaHAbI,

— Hay4yuTbCA NPOBOAUTL MOHUTOPUHT ZooKeeper,

— pa3paboTaTb NpuaoKeHMe ¢ 6apbepHON CUHXPOHU3ALNEN, OCHOBAHHOM Ha
ZooKeeper,

— 3anycTuTb U NPOBEPUTb PAabOTYy NPUNOKEHMUS.

[aHHasa nabopaTopHan MOXKET BbINOJHATLCA HA BUPTYa/lbHOW MaLUMHE
cosgasaemoli no Vagrant ¢panny B npunoxkeHmm A nnm ¢ ZooKeeper,
ycTaHoBneHHbIM Ha Windows.

Ona pabotbl Vagrant Heobxoanm runepsusop Oracle VM VirtualBox.



HN3ydyenue ZooKeeper

YcmaHoeka
JaHHbIl waz morcem bbimb nponyuweH, ecau sel bBydoeme pabomame ¢ Vagrant.

MepenauTe Ha cTpaHuuy Download Ha opmumanbHOM canTe
https://zookeeper.apache.org/ u ckayaiiTe nocneaHto0 CTabuUNbHYO BEPCUto (Ha
MOMEHT HanucaHusa 3.4.14).

ApxuB coaepKUT ckpuntbl Kak ana Windows, Tak n ana Unix onepaunoHHbIX
cuctem. Heobxogmmbim ycnosuem ans pabotbl Zookeeper agnaerca Hannumne B
cucteme Java Runtime Environment.

PacnakyiiTe apxuB B aupektoputo C:\Temp B Windows. Ecnm Bbl ucnonbayete
Unix cuctemy, pacnakyiTe u nepemectute cogepknmoe apxmea B /opt. Habop
KOMaHA, ycTaHaBaunsatowmx ZooKeeper B CentOS 7, Bbl MOXKeTe HalUTK B
Vagrantfile n3s npunoxeHus A.

Mepes nepBbiM 3aNycKoM nepemmeHyiTe ¢pann zoo_sample.cfg B gupekTopum
conf B zoo.cfg. ®aiin zoo.cfg, KOTOpbIM Ha AHHbI MOMEHT COAEPKUT Ba30BbIe
HACTPOMKN, UCNONb3YETCA AN1A KOHPUIypaLMmM cepsBepa.

MpumeuaHue. B Windows cucteme B laHens ynpasneHus\Cucmema u
6e3onacHocms\Cucmema -> [lonosaHUMesnbHoie napamemps! cucmemel ->
lMepemeHHble cpedbl MOXKHO ycTaHoBUTL JAVA_HOME, ecnm oHa He bbina
CKOHOUIYpMpOBaHA BaMU UM agMUHUCTPATOPOM NOCNEe yCTaHOBKM Java B
cucTemy.

3anyck

B Windows 3anycTtute cepsep ABOMHbIM KAKMKOM no ckpunTy zkServer.cmd B
nanke ./bin/ nan ns repmunana, Habpas:

zkServer.cmd start

Mpn ncnonb3zoBaHmn Vagrant co3gante B HOBOW Nanke ¢paiibl U3 NPUNOIKEHUA A,
OTKpOMTE OKHO TEPMMHANA U BBEAMUTE KOMAHAY:

vagrant up

Mocne co3aaHnA U HAaCTPOMKKN BUPTYANbHON MalLMHbI, MOAKNOUYUTECH K HEN NO
SSH n3 a3Toro e TepmuHana:


https://zookeeper.apache.org/

vagrant ssh
MpoBepbTe, YTO ZOOkeeper paboTaeT

systemctl status zookeeper

H3yyeHue dupekmopuu ycmaHoeku ZooKeeper

MNepenante B AMPEKTOPULO YCTaHOBKU ZooKeeper.

MN3yunTe coaepKumoe AUpeKTopun.

[vagrant@localhost zookeeper-3.4.14]% 1s
bin lib src zookeeper-contrib
build.xml LICENSE.txt zookeeper-3.4.14.jar zookeeper-docs

conf NOTICE.txt zookeeper-3.4.14.jar.asc  zookeeper-it
dist-maven pom. xml zookeeper-3.4.14.jar.md5  zookeeper-jute
ivysettings.xml README.md zookeeper-3.4.14.jar.shal zookeeper-recipes

ivy.xml README_packaging.txt zookeeper-client zookeeper-server

B AnpeKkTopmumM HaxoasTca cneaytolme nanku:

— bin c ucnonHaembimn pannamum ana sanycka, oCTaHOBKMU U
B3ammopencteuma ¢ ZooKeeper,

— conf c KoHbUrypaumoHHbIMU pannamm,

— contrib c MHCTpymeHTamu ana nHterpaunm ZooKeeper B gpyrme cMCTeEMbI:
rest, fuse, perl n python 6ubnnotekn,

— dist-maven apTtedaktbl Maven,

— docs B KOTOPOM XpPaHUTCA AOKYMEHTALMA,

— recipes pa3/inyHble peLenTbl, NOMOratoLue pewwaTb 3a4a4m C
ncnonb3oBaHnem ZooKeeper (Bbibop nnaepa, 610KMPOBKK, ouepeam),

— SIC C UCXOAHbIM KOAOM U TECTOBbIMWU CKPUNTAMMU.

B3aumodeiicmaue c ZooKeeper uepe3 komaHdHbwIll uHmepdgbetic CLI

OaHuM n3 cnocoboB B3ammogeicTamaA ¢ ZooKeeper ABNAETCA KOHCO/bHbIN
nutepdenc ZooKeeper CLI. B peanbHbix 3aga4ax Bbl CKOpee Bcero byaete
McNonb3oBaTb ZooKeeper KAMEHTCKY0 BUBAMOTEKY, OAHAKO B3aMMOAENCTBME
yepe3s CLI anaeTca npekpacHOM BO3MOXKHOCTbIO U3Y4YNTb CUCTEMY U TaKKe
nonesHo AnAa paga 3agaud.



Mpexae Bcero Ham NOHaaobuTca nepeinTr B Nanky bin ANPEKTOPUM YCTAHOBKM
ZooKeeper.

na 3anycka nHTepakTuBHou ceccumn ZooKeeper CLI ucnonbsymte ckpmnt zkCli ¢
paclMpeHnem B 3aBMCMMOCTM OT TOM Cpeabl, B KOTOPbIN Bbl ero 3anycKkaete (sh -
unix, cmd - windows).

[vagrant@localhost zookeeper-3.4.14]1% 1ls -la bin/
total 52

drwxr-xr-x. 2 2802 2882 4896 Mar 6 17:09 .

druxr-xr-x. 14 2802 2602 4096 Mar 6 17:10 ..

-rwxr-xr-x. 1 2002 2082 232 Mar 6 16:50 README.txt
-ruxr-xr-x. 1 2002 2882 1937 Mar 6 16:50 zkCleanup.sh
-PWXPr-Xr-x. 1 2002 28e2 1e56 Mar 6 16:50 zkCli.cmd
-PWXPr-Xr-x. 1 2002 2ee2 1534 Mar 6 16:50 zkCli.sh
-PwWXr-xr-x. 1 20802 2882 1759 Mar 6 16:58 zkEnv.cmd
-PWXr-xr-x. 1 20802 2882 2919 Mar 6 16:58 zkEnv.sh
-rwWXr-xr-x. 1 20802 2882 1889 Mar 6 16:50 zkServer.cmd
-rwWXr-xr-x. 1 2802 2882 6773 Mar 6 16:50 zkServer.sh
-rWXr-Xr-X. 1 2082 2802 996 Mar 6 16:50 zkTxnLogToolkit.cmd
-rwxr-xr-x. 1 202 2ee2 1385 Mar 6 16:50 zkTxnLogToolkit.sh

Cnepyrow,aa KomaHga yctaHaBameaeT noakatodeHme K ZooKeeper CLI ceccnm:

./zkCli.sh -server 127.0.0.1:2181

Connecting to 127.0.0.1:2181
Welcome to ZooKeeper!
JLine support 1s enabled

WATCHER: :

WatchedEvent state:SyncConnected type:MNone path:null
[zk: 127.0.0.1:2181(connecTED) o] |

Mpumeuanume. Mpu 3anycke zkCli.sh 6e3 napameTpoB No ymon4aHuto
noAKkntoyeHne npounssoaunTtcs K localhost:2181, nosTomy SIBHO yKa3aHHbIE Bbllle
napameTpbl Bbl MOXETe OMNyCTUTb.

MoaKntoueHUe ycTaHoBAEHO. [NA BbIBOAA BCEX BO3MOMXHbIX KOMaHA Habepute
help.



[zk: 127.0.0.1:2181(CONNECTED) @] help
ZooKeeper -server host:port cmd args

stat path [watch]

set path data [version]

ls path [watch]

delquota [-n|-b] path

1s2 path [watch]

setAcl path acl

setquota -n|-b val path

history

redo cmdno

printwatches on|off

delete path [version]

sync path

listquota path

rmr path

get path [watch]

create [-s] [-e] path data acl

addauth scheme auth

quit

getAcl path

close

connect host:port

BbITM M3 KOHCONM Bbl MOXKETE C MOMOLLbI KOMaHAabl quit nav otnpasms EOF
cumBOA coyeTaHmem Ctrl+D.

Hanee nocneanyet nsyvyeHune soamoxkHocten CLI nHtepdeiica. Bbl HayunTech
[06aBNATb M yAaNATb pasHble TUMbl Y3/10B znode, CYNTLIBATb M 3aNMUCHIBATD
AaHHble B znode u3 CLI, pa3bupaTbca B ynpaBaeHMN KOHOUTypauuamMm Ha
6a30BbIX NpMMeEpax.

Haxoascb B KoHconu CLI BBeauTe KomaHay ls.

[zk: 127.0.0.1:2181(CONNECTED) 1] 1s /
[zookeeper]

B pe3ynbTe Bbl 40/IXKHbI MONYYNTb CIMCOK Y3/10B B KOPHE MEPAPXUYECKOM
CTPYKTYpPbl AaHHbIX ZooKeeper. B AaHHOM c/ly4ae BbIBOAUTCA OAMH y3en.
AHaANOrMYHO Bbl MOXKETE N3y4aTb HEKOPHEBbIE Y3/1bl. BbiBEAUTE CMUCOK A0YEPHUX
y3nos /zookeeper.



MpumeyaHume. Vicnonb3ynte aBToMaTUYECKoe AOMNONHEHWE NpuK Habope,
cpabaTbiBaeMoe no HaxkaTuio Knasuwum TAB.

Tenepb B KOpHe co3ganTte ceon y3en /mynode ¢ gaHHbimK "first_version"
cnepyowen KoMaHaom:

create /mynode

'first version'

MpoBepbTe, YTO B KOPHE NOABM/ICA HOBbIN y3e.

Cnepaytolan KOMmaHAa BO3BpPaLLaeT AaHHble y3/a:

get /mynode

[zk: 127.0.0.1:2181(CONNECTED) 6] get /mynode
first_version

cZxid = ex4
ctime = Tue Apr ©9 18:00:12 UTC 2019
mZxid = ex4
mtime = Tue Apr ©9 18:80:12 UTC 2019
pZxid = ex4

cversion = ©
dataVersion = @

aclVersion = @
ephemeralOwner = @x©
datalength = 13
numChildren = @

N3yumm CTPYKTYpPY, XPaHMMYIO B y3ne

Mone OnucaHue

'first_version' XpaHUMble AaHHble

cZxid Homep TpaH3aKummn co3gaHma y3na B cucteme

ctime Bpemsa co3gaHuA y3na

mZxid Homep TpaH3aKkunm mognduKaumnm ysna

mtime Bpema moandumkaymm yana

pZxid Homep TpaH3aKkunm mogmduKaunm go4epHUx y3nos
cversion Konnuectso nasmeHeHnm Ao4epHUX y3/108

dataVersion KonnyectBo nameHeHUM AaHHbIX y3na

aclVersion Konnuectso nasmeHeHmn npas JocTyna K AaHHOMY y3/1y

ephemeralOwner

NoeHTudUKaTop ceccum BnaaenbLa ysna, ecnu ysen
adMmepHbIN. MIHaye 3HaYeHne PaBHO HYIO.

datalength

Paszmep fgaHHbIX




numChildren KonunyecTtBo go4vepHux y3nos

N3meHUTe aaHHbIe y3na Ha "second _version":

set /mynode 'second version'

[zk: 127.©.0.1:2181(CONNECTED) 7] set /mynode 'second_version'

cZxid = &x4
ctime = Tue Apr @9 18:00:12 UTC 2819
mZxid = x5
mtime = Tue Apr @9 18:@3:23 UTC 2019
pZxid = &x4

cversion = ©
dataVersion = 1
aclvVersion = ©
ephemeralOwner = @x@
datalength = 14
numChildren = ©

B KauecTBe pe3ynbTaTa Mbl NOAY4YMM OOHOBNEHHbIE MeTagaHHble y31a. ObpaTute
BHMMaHME Ha Te 3HAaYEeHMUA, KOTOPble N3MEHUUCD.

N3meHunacb gata mogmduKkaumm mtime n 3HayeHune nona dataVersion crano
60/bllie Ha eANHULLY, TaK KaK Mbl NPOBENN OAHO U3MeHeHMe. TaKKe U3MeHUACA
pa3mep AaHHbIX.

Tenepb co3paiTe ABa HYMepOBaHHbIX (sequential) y3na B KauecTBe AoYEPHUX
mynode:

create -s /mynode/child 'im sequential'
create -s /mynode/child 'me too'

[zk: 127.©.0.1:2181(CONNECTED) 8] create -s /mynode/child 'im_sequential’
Created /mynode/childeeeeeeeeee

[zk: 127.€.0.1:2181(CONNECTED) 9] create -s /mynode/child 'me_too"
Created /mynode/childeeeeeeeesl

Mepeaas AONOAHUTENbLHO dANar -S, Mbl YKa3aau, YTO CO34aBaEMbIN y3en
HYMepPOBaHHbINA. ITOT cnocob No3Bo/IAET CO34aBaTh Y3/bl C YHUKAIbHbIMM
MMEHaMM, N0 KOTOPbIM MOKHO Y3HaTb NOPAAOK NOCTYN/IEHMA 3aNPOCOB Ha
cepsep.
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IIpumep. [IpuHad1exncHOCMb KAUEHMO8 K 2pynne

HecmoTps Ha To, uTo ZooKeeper ncnonb3yeTcs, Kak NpaBmao, U3 NPOrpammHOro
KOAa, Mbl MOXXEM 3MY/IMPOBATb NPOCTOM CLLEHAPUIA MOHUTOPUHTA
NPUHAANEXHOCTU KNneHToB K rpynne B CLI.

B maHHOM npumepe B KOpHe zookeeper pannosBon cuctembl byaeT co3aaH y3en
noA MMeHeM mygroup. 3aTem Heckonbko ceccuit CLI byayT amynmnpoBatb
KNMEeHTOB, Aobasasatowmx ceba B 3Ty rpynny. KnmeHTt byaet nobasnatb
adunMepHbIN y3en B mygroup nepapxuto. NMpu 3akpbiTUK ceccum ysen
aBTOMaTUYeCKM ByaeT yaanAaTbea.

MpumeuaHume. Mpu ncnonbzosaHum Vagrant ynpasisemon BUPTYabHOM MaLLUHbI
n3 VisualCode co3aaiiTe HECKONbKO TEPMUHANOB U yYcTaHOBUTe ssh coegnHeHne B
KaXKA0M KomaHaom vagrant ssh.

3TOT cUueHapMt MOXKET NPUMEHATLCA ANA peanmsaumnm CepBmca paspeLleHusn
nméH (DNS) y3noB Knactepa. Kaxkabin y3en pernctpupyet cebs noa cBoum
MMEHEM U coxpaHaeT ceon url nau ip agpec. Y3nbl, KOTopble BPEMEHHO
HeAOCTYMNHbl UM aBaPUIHO 3aBepLInMan PaboTy, B CNUCKE OTCYTCTBYIOT. TaKMM

06pa3oM AMPEKTOPUA XPAHUT aKTyabHbIA CMUCOK paboTatowmx Y3108 C UX
aapecamu.

BHyTpu CLI ceccuum, co3gante y3en mygroup.
create /mygroup 'top node'

OTKpoliTe aBe HoBbix CLI KOHCOM M B KaXKA0M co3ganTe No AoYepHemy y3ny B
mygroup:

KoHconb 1 - grue.

create -e /mygroup/grue 'iam grue'
KoHconb 2 - bleen.

create -e /mygroup/bleen 'iam bleen'

3pMmepHbIN TUN Y313 3343ETCA KAHOYOM -€.
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MpoBepbTe B UCXOAHOM KOHCOAM, YTO grue u bleen asastoTca yneHamm rpynnol
mygroup.

[zk: 127.0.0.1:2181(CONNECTED) 24] ls /mygroup
[grue, bleen]

MpeactaBuM TeNEpb, YTO OAHOMY U3 KAMEHTOB HYXHA MHPOPMaLMA O APYrom
KNMEHTE (K Ka4ecTBe KAMEHTOB MOTYT BbICTYNaThb Yy3/1bl KiacTepa). ITOT cueHapui
aMyNMpyeTca nonydyeHnem nHbopmaumm KOMaHaoM get, KOTOPYHO Mbl yKe
3anyckanu paHee. Bbibepute KoHconb grue n obpatutecb K HGopmaumu yana
bleen.

get /mygroup/bleen

NHPopmaumen, KoTopaa XpaHUTCA B y3/1e KANEeHTa MOKeT bbITb url agpec
KnneHTa, "nbo nobas apyraa MHbopmaumna Tpebyemas ana paboTtbl
pacnpefenéHHOro NPUNOXKEHNUS.

Tenepb amynupyiTe aBapuimtHoe oTkatoueHne ntboro KAneHTa. Haxkmure
coyeTaHue knasumw Ctrl+D B 0gHOM M3 KOHCONEN, CO3aaBLIEN 3PUMEPHDbIN y3en.

MpoBepbTe, YTO COOTBETCTBYHOLWMIA y3en Nponan u3 mygroup. M3ameHeHUe cnucka
A04YEPHUX Y3/10B MOXKET NPOM30MUTKN He cpa3dy — oT 2 ao 20 tickTime, 3HayeHune
KOTOPOro Bbl MOXETe NOCMOTPETb B Z00.cfg.

[zk: 127.0.0.1:2181(CONNECTED) 34] ls /mygroup
[grue]

Taknm 06pa3om KANEHTbI MOTYT NOAy4YaTb MHPOPMALMIO O NOABAEHUM U
OTK/IOYEHUM APYIUX KTIUEHTOB.

B 3akntoueHnn yganute ysen /mygroup.

delete /mygroup

IIpumep. YnpaeeHue koHghuzsypayueii pacnpede1éHHO20 NPUAOHCEHUS

XpaHeHne KOHPUrypaumoHHon niopmaumm B ZooKeeper ogHo 13 Hanbonee
NONYNAPHbLIX NPUNOXKEHUA. Mbl Byaem asMmynmpoBaTb AAaHHbIN BapuaHT
MCNONIb30BaHMUA TaK¥Ke ¢ nomoLbro CLI.
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Ncnonb3oBaHue ZooKeeper ansa xpaHeHUA KOHPUTypaUMOHHON MHPOPMaLLUK
nmeet ABa npenmylectsa. [lepBoe COCTOUT B TOM, YTO HOBbI€ KANEHTbl MOTYT
y3HaBaTb KOHOUIypaLMIO KNacTepa U onpeaensaTb CBOK POb CAaMOCTOATE/NbHO.
BTopoe npemmyLLecTBO 3aK104AETCA B BO3MOMXKHOCTM NOANUCKM Ha 0OHOBNEHME
KOHPUIypauMOHHbIX NAapaMeTpoB. ITO NO3BONAET AMHAMMYECKM pearmpoBaTb Ha
N3MEHEeHUA B KOHPUTypaLmmn BO BpeMA BbINOJIHEHMA, YTO HEOOXOANMMO B perume
paboTbl 24/7.

Co3paanm B KopHe y3en "myconfig" B 3agayvy KoToporo 6yaet BXOAUTb XpaHEeHMEe
KOHbUrypaummn. B Hawem cay4dae y3en byaeT xpaHuUTb cTPoKy 'sheep _count=1".

[zk: 127.0.©.1:2181(CONNECTED) 45] get /myconfig
sheep_count=1

cZxid = @x13
ctime = Tue Apr 89 19:07:39 UTC 2019
mZxid = ©ex13
mtime = Tue Apr @9 19:07:39 UTC 2019
pZxid = ©x13

cversion = @
dataVersion = ©
aclVersion = ©
ephemeralOwner = ©x8
datalength = 13
numChildren = @

Bo Bcex cnyyasx, korga KoHPUrypaunmoHHas MHGopmauma Haliero
rMNOTETUYECKOro pacnpenenéHHOro NPUAOKeHUs byaeT U3MeHATbCA, Mbl Byaem
0b6bHOBNATL ZNode CTPOKOM C HOBbIM 3HaYeHMeM. pyrum KaneHTam
pacnpefenéHHOro NPUAOXKEHNA AOCTAaTOYHO NPOBEPATb XPAaHUMble B 3TOM y3ne
AaHHble.

OTKpOMTE HOBYIO KOHCO/b U NoAKAOYUTECH K ZoOKeeper. [laHHas KoHcoNb byaeT
nrpaTb Poanb GM3NYECKOTo cepBepa, KOTOPbIN OXKUAAET MNONYYUTb ONMOBELLEHME B
cay4yae usmeHeHusa KoHOUrypaumoHHoM nHpopmaumm, sanncaHHomn B /myconfig
znode.
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[zk: localhost:2181(CONNECTED) 1] []

s
= AT B oA X
E
2019-04-09 19:51:55,200 [myid:] - INFO [main:Environment@10@] - Client environ Welcome to ZooKeeper!
ment:os.version=3.10.0-957.1.3.e17.x86_64 JLine support is enabled
2019-04-09 19:51:55,200 [myid:] - INFO [main:Environment@10@] - Client environ  2019-84-89 19:52:01,451 [myid:] - INFO [main-SendThread(localhost:2181):Client
ment:user.name=vagrant Cnxn$SendThread@1825] - Opening socket connection to server localhost/@:08:8:0:8
2019-04-89 19:51:55,201 [myid:] - INFO [main:Environment@10@] - Client environ :8:0:1:2181. Will not attempt to authenticate using SASL (unknown error)
ment:user. home=/home/vagrant 2019-04-09 19:52:01,566 [myid:] - INFO [main-SendThread(localhost:2181):Client
2019-04-09 19:51:55,201 [myid:] - INFO [main:Environment@16@] - Client environ Cnxn$SendThread@879] - Socket connection established to localhost/@:0:2:0:0:0:0
ment:user.dir=/home/vagrant :1:2181, initiating session
2019-04-09 19:51:55,203 [myid:] - INFO [main:ZooKeeper@442] - Initiating clien 2019-84-89 19:52:01,581 [myid:] - INFO [main-SendThread(localhost:2181):Client
t connection, connectString=localhost:2181 sessionTimeout=3000@ watcher=org.apa Cnxn$SendThread@1299] - Session establishment complete on server localhost/@:@:
che.zookeeper.ZooKeeperMain$MyWatcher@2133¢88 ©:0:0:0:0:1:2181, sessionid = ©x100000112730007, negotiated timeout = 30000
Welcome to ZooKeeper!
JLine support is enabled WATCHER: :
2019-04-09 19:51:55,334 [myid:] - INFO [main-SendThread(localhost:2181):Client
Cnxn$SendThread@1025] - Opening socket connection to server localhost/@:0:0:0:@ WatchedEvent state:SyncConnected type:None path:null
:0:0:1:2181. Will not attempt to authenticate using SASL (unknown error) [zk: localhost:2181(CONNECTED) @] get /myconfig true
2019-04-09 19:51:55,395 [myid:] - INFO [main-SendThread(localhost:2181):Client sheep_count=1
Cnxn$SendThread@879] - Socket connection established to localhost/0:0:0:0:0:0:0 cZxid = @x21
:1:2181, initiating session ctime = Tue Apr @9 19:53:26 UTC 2019
2019-04-09 19:51:55,459 [myid:] - INFO [main-SendThread(localhost:2181):Client mZxid = @x21
Cnxn$SendThread@1299] - Session establishment complete on server localhost/@:@: mtime = Tue Apr @9 19:53:26 UTC 2019
©0:0:09:0:08:1:2181, sessionid = @x108000112730006, negotiated timeout = 30800 pZxid = ex21
cversion = @
WATCHER: : dataVersion = @
aclversion = @
WatchedEvent state:SyncConnected type:None path:null ephemeralOuner = @x@
[zk: localhost:2181(CONNECTED) @] create /myconfig 'sheep_count=1' datalength = 13
o Created /myconfig numChildren = @

[zk: localhost:2181(CONNECTED) 1] i

1n38,Col20 Spces2 UIFS G5 Ruby @ A1

Cnepytollas KoMaHAa ycTaHaBAMBaeT watch-Tpurrep Ha ysen:

get /myconfig true

BepHuTechb K NnepBoMy TEPMUHANY U U3MEHUTE 3HaYeHne myconfig:

set /myconfig 'setting 2'

[zk: 127.0.0.1:2181(CONNECTED) 3]
WAT CHER: :

WatchedEvent state:SyncConnected type:ModeDataChanged path:/myconfig

Bo BTOpOM TepmunHasie 4ONXKHO NOABUTLCA onoBeLlleHue 06 n3meHeHUH AaHHbIX!

Tpurrep cbpacbiBaeTca nocae 0AHOro cpabaTbiBaHUSA, @ 3HAYUT ero NpUAETCS
‘B3BOAMUTL’ KaxKablli pa3 3aHOBO. KaK NpaBuno, B NPUAOKEHWUN, B NOTUKE
0bpaboTumKa cobbITUSA NPUCYTCTBYET TaKaA npoueaypa.

Ynanute y3en /myconfig. MpoBepbTe, YTO 3Ta KOMaHAA BbINOAHMAACh.

MprMepbl NPUNONKEHWIA:

— DdumepHble y3/1bl B CO4ETAHUMN BO3MOMKHOCTbIO BbITb HYMEPOBaHHbIMM
NO3BO/IAIOT PEanM30BaTb MEXaHW3M aBapPUMHOTO NepeKIYeHus
https://ru.wikipedia.org/wiki/ABapuitHoe nepekaoyYeHUe, NPON3BOANTb
Bbl6OP NMaepa, obecneunsBaTb KOOPAMHALMIO AOCTYNA K pecypcam.

— ACUHXpOHHasA nepegaya M paccblika CoobLLEHUI.
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Apyrve npumepbl Ucnosb3oBaHnAa ZooKeeper
https://zookeeper.apache.org/doc/r3.4.5/recipes.html.
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MonumopuH2 ZooKeeper

ZooKeeper no3BonseT NPoOBOAUTb MOHUTOPUHT €r0 COCTOSAHUA C UCNOIb30BaHMEM
4 6yKBeHHbIX KomaHa: conf, cons, stat n gpyrux. MoAHbIA CAUCOK KOMaHA,
AOCTYNeH no agpecy
https://zookeeper.apache.org/doc/trunk/zookeeperAdmin.html#The+Four+Letter
+Words.

KomaHgbl MOXXHO OTNPaBAATb Ha cepBep M3 linux KOHCOM C NOMOLLbIO YTUAUT
echo u netcat. na HeKoTopblIx linux cnctem netcat mokeT 6bITb BbI3BaH NO
COKpaLWwEeHHOMY MMeHU NC. CUHTAKCUC KOMAHAbI:

echo <kxomanzma> | nc <uMmMsa MM ajgpec xOocTa zookeeper>
<noptT>

B Windows Bbl mO<eTe ncnosb3osaTth telnet.

nc <uMsa WM amgpec XocTa zookeeper> <moptT>

OnAa cnepytowen KoMmaHabl cepBep A0KeH Npucnatb oteeT "imok", ecnm oH
GYHKUMOHUPYET U AOCTYMNEH:

echo ruok | nc localhost 2181

Y3HaTb BepCcuto zookeeper NO3BOJIAET ceayroulad KomaH4a:

echo stat | nc localhost 2181

Cnepylow,an KomaHAa BO3BpaLLaeT KOHPUrypaumoHHble napameTpbl ZooKeeper
cepsepa:

echo conf | nc localhost 2181

[vagrant@localhost ~]$ echo conf | nc localhost 2181
clientPort=2181

dataDir=/tmp/zookeeper/version-2
datalLogDir=/tmp/zookeeper/version-2

tickTime=200808

maxClientCnxns=60

minSessionTimeout=4000

maxSessionTimeout=40000

serverId=@
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Mocne BbINO/NHEHUA pacneydyaTbiBalOTCA Caeayolme napameTpbl:

nopT KamneHTa (clientPort),

NyTb K IMPEKTOPUU, Tae XpaHAaTCA AaHHble (dataDir),

NyTb K AUPEKTOPUN, TAe XpaHATca norn cepsepa (datalLogDir),

MHTEpPBAN YacoB, yKasaHHbIN munancekyHaax (tickTime),
MaKCUMMaIbHOE KO/INYeCTBO NoaKAtodeHui K cepsepy (maxClientCnxns),
MUHUMANbHbIN U MaKCMMa/IbHbIA TanMmayT ceccum (minSessionTimeout,
maxSessionTimeout),

naeHTUPuUKaTop cepaepa.

BblwenepeyncneHHble napameTpbl MOTyT BbITb YKa3aHa B KOHPUIypPaLMOHHOM

danne B anpektopum conf (nonHbin nyts /opt/ibm/biginsights/zookeeper/conf/).

OTnpaBbTe KOMaHAy "cons" Ana nony4yeHMs cnMcKa NOAKAOYEHWNI BCEX KIMEHTOB

C AeTaNbHOW MHbOpPMaLIMEN O CeCcCUAX.

echo cons | nc localhost 2181

[vagrant@localhost ~]$ echo cons | nc localhost 2181
/127.0.0.1:60700[1] (queued=0, recved=1, sent=1,sid=0x1000
©014b390000, lop=SESS, est=1554841789697,t0=30000, 1cxid=0x
@,1lzxid=0ex1,lresp=1325335,11lat=51,minlat=0,avglat=51,max
lat=51)
/0:9:0:0:0:0:0:1:57266[0] (queued=0, recved=1,sent=0)

KomaHgbl cons u conf gatoT aetanbHyto MHGopmaumio. Ansa nonydyeHma 6onee
obwen nHdopmaummn ncnonblynTe stat.

echo stat | nc localhost 2181

[vagrant@localhost ~]$ echo stat | nc localhost 2181
Zookeeper version: 3.4.14-4c25d480e66aadd371de8bd2fd8da255acl4@bef, built on ©3/06/2819
16:18 GMT
Clients:
/127.0.@.1:60700[1](queued=0, recved=11,sent=11)
/©:9:9:0:0:0:0:1:57268[0] (queued=6,recved=1,sent=0)

Latency min/avg/max: ©/4/51
Received: 17

Sent: 16

Connections: 2

Outstanding: e

Zxid: ex1l

Mode: standalone

Node count: 4
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B pacnpenenéHHom BapuaHTe paboTtbl ZooKeeper KomaHay dump ans BbIBOAA
TEKYLLMX CECCUM N CBA3AHHbIX C HUMK 3PMMEPHDIX Y310B CAeayeT BbINOJHATb HA
y3ne-nugepe. B Tekywen nabopatopHoi paboTe Bce AaHHble byayT cBA3aHbI C
JIOKA/NIbHO BbIMNOJHAEMbIMW KNMEHTCKMMM NPOLLECCAMM.

echo dump | nc localhost 2181

[vagrant@localhost ~]$ echo dump | nc localhost 2181
SessionTracker dump:
Session Sets (3):
® expire at Thu Jan ©1 ©6:28:56 UTC 1976:
@ expire at Thu Jan @1 ©0:29:0@ UTC 197@:
1 expire at Thu Jan @1 ©0:29:088 UTC 1970:
@x1eee0014b39%0001
ephemeral nodes dump:
Sessions with Ephemerals (1):
Ox1eeeeel14b390001:
/party/thingamabob

[na Toro, 4To6bI NOCMOTPETL MHOPMaLMIO O watch-Tpurrepax ncnonb3ymnTe
KomaHay wchs:

echo wchs | nc localhost 2181

[vagrant@localhost ~]$ echo wchs | nc localhost 2181
1 connections watching 1 paths
Total watches:1

CyLLeCTBYIOT U Apyrne KOMaHAbl, HANTU KOTOPbIE Bbl MOXKETE B IOKYMEHTALUN NO
agMuHucTpuposaHuto ZooKeeper (Administrator's Guide).

Ha 3Tom nepsasn yacTb paboTbl 3aBeplueHa.
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Pa3zpa6oTKa pacnpeae/IEHHOTO NPUJIOKEeHMS

ZooKeeper nocTtaBnaeTca ¢ AByMA KaneHTamu ana a3bikos C u Java. B Tekyuwen
nabopaTopHoi Mbl Byaem ncnonb3osaTth Java APl ana peanvsaumm npuaoxeHua
c 6apbepHO CUHXPOHM3aLMEN. AHANOTMA C *)KUBOTHLIMUM M 300MaPKOM MNO3BOINT
Nlydle NoHATb KoHuenTbl ZooKeeper.

Bbl co3gagute , KOTOpbI ByaeT npeacTaB/ieH KOPHEBbLIM y3/10M /z00/.
Kazoe XMBOTHOe, Balle NPUNoXKeHne, byaeT BXOAUTb B 300MNapK, OHO byaeT
C034aBaTb A0OYEPHUI 3PUMEpPHBIN y3en B 300MapKe co CBOUM UMeHeM. Mocne
TOrO, KaK BCe ¥KMBOTHble byayT B cbope, KaxKaoe HaYHET 6erKaTb U OCTaHOBUTCS
yepes onpesenéHHbIl NepMos BpeMeHU. B KOHLE NPUIOKEHUA 3GUMEpPHbIE Y3/bl
6yayT ABHO yAaNeHbl.

Hacmpolika cpedsl u npoekma

Pa3paboTka pacnpenenéHHoro npuaoxeHunsa byaet Bectucb Ha A3bike Scala B IDE
Intelli) Idea. Echm gaHHan cpeaa pa3paboTKM He YCTaHOBEHA ceaynTe Wwaram no
YCTaHOBKe B NpUAOXKeHun A.

Co3pgaiite HOBbIM NPOEKT SBT aHaNOrMYHO TOMY, KaK 3TO 4e/1anoch B
nabopatopHoi pabote 4. [loxkantecb Korga SBT MHMUMANU3MPYET NPOEKT. ITO
MOeT 3aHATb HECKONIbKO MUHYT.

[ob6aBbTe B KayecTBe 3aBMcMMoCcTM bubanoteky ZooKeeper B build.sbt kak
"provided". Onpegennte Bepcuto ZooKeeper. KoopanHatbl 6ubanoteku
COOTBETCTBYHOLLEN BEpCUM Bbl MOXKeTe HalTu B https://mvnrepository.com/.

e build.sbt

MpumeyaHue. MNpun yKasaHMM zookeeper 3aBUCUMOCTM MOXKeET noTpeboBaTbeA

NCKAoYEeHUA 13 3aBucmmoctent: "'com.sun.jdmk”, "com.sun.jmx", "javax.jms".

19


https://mvnrepository.com/

Peaauzayus s102uku npusiaosxceHus

MHuumManusmnpyiiTe nakeT zoo B nanke src/main/scala/.

B nakeTe zoo co3panTe scala 06beKT Main n nomecTuTe Tyaa cieayrowmii Koa,

ITOT KOA 06BABAAET [NMaBHbIN KNacc ¢ MeTogom main. MNporpamma oxugaeT B
KayecTBe apryMeHTOB CMMUCOK: MMA }KUBOTHOTO, agpec 1 nopT zookeeper, pasmep
rpynnbl }XMBOTHbIX. Janee cneayet co3gaHne ob6bekta Animal Ha ocHoBe
napameTpoOB: UMS }KMBOTHOIO, apec U nopT zookeeper, NyTb K KOPHEBOMY Y31y
A9 Y3/10B }KUBOTHbIX, BEJIMYMHA TPYNMbl }KMBOTHbIX. B KOHLLE MeToga main
pacnonaraetcs try/catch 610K, B KoTopom ByaeT BbINONAHATLCA KOA,
B3aMMOAEeNCTBYOWMIN ¢ ZooKeeper.

MpumeyaHue. lpMém, C NOMOLLIO KOTOPOTO NPUCBANBAIOTCA CNUCKY MMEH

nepemMeHHbIX COOTBETCTBYIOLME 3HAYEHMA CMIMCKA apryMeHTOB, Ha3blBaeTcA
"conocTtaBneHune no wabnony" (pattern matching).
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Hawewn cnepytoweit 3apaven byget peanmsauma Knacca Animal n 3anonHeHue
Tena try 6noka.

B meTtoae enter 06bekT Animal gonkeH cBA3biBaTbCA ¢ ZooKeeper, co34aBaTtb
apumepHbIN y3en ¢ umeHem animalName n nognuceiBaTbcA Ha 06HOBNAEHUA
rpynnol /zoo.

animal.enter ()
println(s"${animal.name} entered.")

HanuwuTe uuKkn, B KOTOPOM € MHTepBanom sleepTime B MUAIUCEKYHAAX
neyaTaeTca coobuleHne o paboTe npouecca. Konnyectso ntepaumin Mo<et bbiTb
C/ly4anHbIM.

for (i <- 1 to Random.nextInt (100)) {
Thread.sleep(sleepTime)
println(s"${animal.name} is running...")

animal.leave ()

MNepengém K peanmsaummn knacca Animal. Ona yaobcrtBa obpalleHma K nonam
Knacca byaem ncnonb3osaTb case class. MHuymanmsauma Animal 3akntovaertcs B
yCTaHOBNEHUU coeanHeHUA ¢ ZooKeeper, onpeaeneHnm nepemeHHbIx mutex u
animalPath.

package zoo

import org.apache.zookeeper.

case class Animal (name:String, hostPort:String,

root:String, partySize:Integer) extends Watcher {
val zk = new ZooKeeper (hostPort, 3000, this)
val mutex = new Object ()

val animalPath = root+"/"+name

if (zk == null) throw new Exception("ZK is NULL.")

Ona peakummn Ha cobbiTnA oT ZooKeeper Knacc A0NXKEH peann30BbiBaTb METOS,
process nHTepdenca Watcher.
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TaK KaK 06paboTKa cobbITUIM M NpoBepKa ycnoBusa bapbepa BbINOAHAOTCA B
pa3HbIX NOTOKax Ham NOHaA06UTCA BbINONHATL KO METOA0B B
CMHXPOHM30BaHHOM 610Ke. CMHXpPOHM3aUms B Scala noxoska Ha Java u
BbINOJ/IHAETCA Ha 06beKTe-MbloTeKce. HuxKe npuseaéH npumep 610Ka
CUHXPOHU3ALMN.

Peanunsyem NpocTyto peakumio - BbIBOA Ha 3KPaH cobbITUA.

[anee nepengém K peanusaummn metoaa enter.

B Hauyane metopa co3pante apUMEpPHbIN y3en.

3aTem B CUHXPOHM30BaHHOM 6/10Ke B LMKJ/IE HAaNULLINUTE KOA, OXKnaatowmi
NosABAEHUA B KOPHEBOM Y3/1€ /200 BCEX KUBOTHbIX.
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println ("Noticed someone.")

} else {
return true
}
}
}
return false

PeanunsynTte oCTaBINNCA METOA, KOTOPbIN BbI3bIBAETCA B KOHLE MPUIOXKEHNA U
yAanAeT co34aHHbIN B HaYane apumMepHbIn y3en ¢ nomoulbio metoaa delete.

IIpoeepka pa6omocnoco6HoCMuU NPUAOHCEHUS

3anycTuTe HECKO/IbKO KMEHTOB pacnpenenéHHOro NpuioKeHusa 1 NnpoBepbTe ero
paboTy.

Run/Debug Configurations X

+ - B H & Name:  Run Monkey Allow parallel run

A4 Application
Run Tiger Configuration Co
Run M 7y

> @ sbt Task Main class:

> Scala Console

» / Templates VM options:

‘rog 1 arguments:

Inc

Default (1.8 - SDK of 'zo

w Before launch: Build, Activate tool window
+
Build

is page || Activate tool

MpumeyaHue. MNepea 3anyckom co3aaiTe KOPHEBOM y3e KUBOTHbIX "'/z00", ecnn
OH el He Co3aH.

MpumeuaHume. Ybegutech, 4To BUOANOTEKM, KOTOPbIE UCMO/b3YIOTCA MPOEKTOM
(zookeeper, logdj n ppyrme) HaxoasaTca B obnactn sBuammoctu CLASSPATH.
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OKpYy»KeHUs 3TanoB KOMMUAALUKN, TECTUPOBAHMA N UCNONHEHMA KaK NPaBU/IO
Pa3/INYHbI.

YnpaxHeHue 1. Pewnte npobnemy obegarowmnx ¢unocodos
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IIpunoxenue A. UHUBMA/IN3aL Ul BUPTYa/JIbHOM MAIUIUHBI C
noMouibio Vagrant
ONna MHMUMann3aumm BUPTYaabHOM MalLMHbI NOMECTUTE cneayrowme dpannbl B
NYCTYO NanKy, HaXo0AACb B HEM OTKPOMTE TEPMMHAN U 3anNyCcTUTe KOMaHAy vagrant
up.

Vagrantfile
-*- mode: ruby -*-
vi: set ft=ruby :

H* H

All Vagrant configuration is done below. The "2" in Vagrant.configure
configures the configuration version (we support older styles for
backwards compatibility). Please don't change it unless you know what
you're doing.

Vagrant.configure("2") do |config]

# The most common configuration options are documented and commented below.
# For a complete reference, please see the online documentation at

# https://docs.vagrantup.com.

HH HH

# Every Vagrant development environment requires a box. You can search for
# boxes at https://vagrantcloud.com/search.

config.vm.box = "centos/7"

# config.vm.provider "virtualbox" do |vb]|

# # Display the VirtualBox GUI when booting the machine

# vb.gui = true

#

# # Customize the amount of memory on the VM:

# vb.memory = "1024"

# end

#

# View the documentation for the provider you are using for more
# information on available options.

# Enable provisioning with a shell script. Additional provisioners such as
# Puppet, Chef, Ansible, Salt, and Docker are also available. Please see the
# documentation for more information about their specific syntax and use.
config.vm.provision "file", source: "zookeeper.service", destination:
"zookeeper.service"

config.vm.provision "shell", inline: <<-SHELL

yum install nc -y

yum install java-11-openjdk -y

yum install wget -y

wget http://apache-mirror.rbc.ru/pub/apache/zookeeper/zookeeper -
3.4.14/zookeeper-3.4.14.tar.gz

tar zxf zookeeper-3.4.14.tar.gz

mv zookeeper-3.4.14 /opt/

cp /opt/zookeeper-3.4.14/conf/zoo_sample.cfg /opt/zookeeper-
3.4.14/conf/zo0.cfg
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mv zookeeper.service /etc/systemd/system/zookeeper.service
chmod 664 /etc/systemd/system/zookeeper.service

systemctl start zookeeper

SHELL

end

zookeeper.service

[Unit]
Description=Zookeeper
After=syslog.target

[Service]

Syslogldentifier=zookeeper

TimeoutStartSec=10min

Type=forking
ExecStart=/opt/zookeeper-3.4.14/bin/zkServer.sh start
ExecStop=/opt/zookeeper-3.4.14/bin/zkServer.sh stop

[Install]
WantedBy=multi-user.target
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