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BBeaenue

C pasButHeM WH()OPMAITMOHHBIX TEXHOJIOTUH ¥y
MHOTUX HpEeNNpUITHI BO3HHKIA MpobiieMa co3laHus
CBOMX CEepBepOB 0a3 JaHHBIX, HO TaK KaK IIOCTOSHHO
pacTeT 00BEM AAHHBIX M ONEpAalUil C HUMH, CEpBEp

0a3pl JaHHBIX MOXET IMEPecTaTh CHPABIATECS C
Harpy3Kow, I 3TOro MPUMEHSICTCS
MacmrTabupoBanue 0a3 maHHBIX. Yame Bcero

MPUMEHSETCS MAapAUHT — TEXHUKA MacIITaOMpOBaHUS
paboTBl € JaHHBIMH, CyTh pabOTBl KOTOPOTO
3aKIIOYacTCsl B pas3feNeHuH 0as3bl JaHHBIX Ha
OTAETbHBIC YacTH TaKUM OOpa3oM, YTOOBI KaKIyIo
YacTh MOXKHO BBIZICJIMTH Ha OTICIBHBIA CepBep.
CymecTByer 2 BuUJa IIApAMHTA: BEPTHKaJIbHBIA —
BBIZICTICHUE TPYNIIBI TaOJINI] HA OTAEIBHBIN cepBep, U
TOPHU3OHTAIIBHBIM — pa3/elicHne TaOJUIbl Ha pa3HbIC
cepBepa. B cBsi3u ¢ TeM, YTO BEpTUKAIBHBII MIapAUHT
C YBEIMYECHHWEM CIOXHOCTH Tabmumpl Tpedyer
YBEIMYCHUS BBIYNCIUTEIGHON MOIIHOCTH CepBepa, a
TOPU3OHTAJBHBIA INAPIMHT TpeOyeT BCEro JIMIIb
YBEJIMYCHUS KoJIMuecTBa cepBepoB. Ciie0BaTeNbHO, B
TCOPHUH, HCIIONB3yd TOPHU3OHTAIBHBIM  IIAPJIUHT,
MOJKHO paclpenesiATh JI00bIC TaONMHUIlBI, TaK Kak
KOJIMYECTBO CEPBEPOB MOXKHO YBEJIMYHMBATH [0
OCCKOHEYHOCTH.

Jns pemenust 3amaun  MaciutaOupoBaHus 0a3
JIaHHBIX OBLIO PEIIeHo co3aaTh Kinactep Raspberry Pi,
KOTOpBI OyAeT OCYLIECTBISATh T'OPU30HTAIbHBIN
mapauHr npu nomoinu pacumpenus Citus MX. K
JIOCTOMHCTBaM JAHHOW CHCTEMBI MOXHO OTHECTH:
JICIIEBU3HY OTHOCHTENILHO JIIOOBIX JPYIHX CEPBEPOB
06a3 MaHHBIX; OTHOCHTENBHO BBICOKYIO CKOPOCTBH
pabotrer Oubnmorexk 6a3 maHHeIx MongoDB u
PostgreSQ.

AnnapatHas niaargopma

B nocraBneHHO# 3amaue HE MpeAroiaraercs
HaJIMYKMe CUJIbHOM HArpy3KH Ha KaKHe-TO KOHKPETHbIE
y3JIbl CETH, 3TO O3HAYaeT, YTO /Ui TOr0 YTOOBI
BBITIOJTHATH HEOOXOMMBIE OIIepaliy, 0T KOMITBIOTEpa
He TpebyeTcs OrpoMHasi HPOU3BOJIUTENHLHOCTD,
KOTOpast BiieUeT 3a co00il HEeMalylo LIEHy U pa3Mephl.
[TosToMmy, /Uit co3paHus BEIYUCIUTEILHOTO KIacTepa
ObL1 BBIOpaH oiHOILUIATHEIA KommibloTep Rasberry Pi. B
CpaBHEHUH c JPYTUMHA OJTHOTIATHBIMH
KOMITBIOTEpPaMH OH nMeeT HETJIOX YO
MPOU3BOJIUTENEHOCTh U HU3KYIO CTOMMOCTb, a TaKXkKe
OueHb IpUMedYaTeslbHa €ro crabwibHasg paboTa u
Ha/lexKHOCTh. Kpome TorO, OH O4eHb >(PQeKTHBEH B
IUIaHE JUTMTENIFHOTO BBITIOJIHEHUS Maio3aJauyHbIX

MpoIleccoB, a Takke HWMEeT OuYeHb HH3KO0e
SHEPToNoTpedICHHE. O6ocHOBaHIEM BEIOOpa
Raspberry PI, kak WCIONHUTEIBHONH CIUHUIIBI
KJlacTepa  SIBJISIIOTCSL  BBINICTIEPEUUCIICHHBIE — €T0
MIPEUMYIIIECTBA.

Citus MX

Citus — 3To pacuipeHue, KOTOpoe 100aBisieT
pactipeneneHHbIe TaOIUIIBI B PostgreSQL.

PacmipeneneHnbie TaOIUIBI OTOOPAXKAIOTCS HA IPYTUX
cepBepax  PostgreSQL i ropu3OHTaIBHOTO
[IApAWHTa OIEPaTHBHON MaMiTh W mpoleccopa.
JaHHOe pacimpeHue No3BosieT u3bexarh mpobiieM ¢

MPOU3BOJUTENBHOCTBIO, MPOCTO J100aBUB  OoOJblIIe
CEpPBEPOB, MI03TOMY Jaet BO3MOYKHOCTb
COCPENOTOUUTECS Ha jpoOaBneHMH (GyHKOMH #

Pa3BUTHH CBOETO OM3HECA, TAKXKE 00JIaaeT BHICOKUM
YpOBHEM 6e30macHOCTH u CTaOMITBHOCTH,
MPEIOCTABIISIET COBPEMEHHBIE CETEBBIE BO3ZMOKHOCTH.

CoOopka ki1acrepa

O/IHUM K3 OCHOBHBIX 3JIEMEHTOB, 00BEIUHSIOIINX
COCTABJIAIOLIME KOMIIOHEHTBI B OJWH  CIUHBIN
MEXaHMU3M, SBisgeTcd 24-MOPTOBBIA  KOMMYTATOP
FS724i. Beut caenad BHIOOp B MOJIb3Y UMEHHO 3TOTO
YCTpPOICTBA 10 OIHOW IPUUMHE: HAa MOMEHT BEIOOpa OH
SABISUICST CaMbIM JOCTYNHBIM. [Ipm mocnemyrommx
MOAU(UKANMAX  TOTOBOTO  IPOTOTHNA  JIAHHBIN
JNeMEeHT OyJeT 3aMeHeH Ha Ooyiee HaAEKHBIA H
KOMIIAKTHBIA. JIaHHOE YCTpPOWCTBO HEOOXOIUMO ISt
obecrieueHnsl COETUHEHNUS HECKOJIBKUX Y3JI0B B OJJMH
CEerMEHT  JIOKAaJbHOW  KOMIIBIOTEPHOH  CETH
KomMmyrarop mnepenaer ceTeBble mNakeTbl (KaJpsl
Ethernet) uckmounTensHO MONMy4YaTeNrd Ha OCHOBE
maHebix o ero MAC-aapece, T.e. KOHKpPETHOMY
KOMITBIOTEPY, 0CBOOOX/1asi OCTAIbHBIE CETMEHTBI CETH
ot o0pabotku numHer wHGopMarwn. [logcoennHss
Raspberry Pi &k  KoMMyTaTopy, IOSBIISCTCS
BO3MOXXHOCTb pacnpeiensTh Tpadux "
BBIYHCIIUTEIbHYIO HATPY3KY 110 BCEM IOAKIIOUSHHBIM
KOMITBIOTEpaM B 3aBHCHMOCTH OT HEOOXOAMMBIX
3a/1ad.
Just obecrieueHHs: DIIEKTPONUTAHUS KOMIIBIOTEPOB
Raspberry Pi, 6b11 BBIOpaH OANH U3 CAMBIX JOCTYITHBIX
6noxoB muranust Accord ACC-350W-5. beua Takxke
CMOHTHpPOBaHa cucTeMa Kaberneii ¢ passemamu Micro-

UsSB IS MOJIKITFOYECHUS K KKJIOMY
MHUKPOKOMITBIOTEPY.
Apxutektypa  KommbioTepoBRaspberry Pl me

MpeaycMaTpuBaeT Hamu4dus CTaHmapTHoro ans 1BM
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PC xectkoro nmcka. B kauecTtBe IOCTOSHHOTO
XPaHWIHIIA UCTIONB3YIOTCS KapThl mamsitu MicroSD.

Hacrpoiika cepsepa

st Toro, 4TOOBI CO31aTh CepBEp, MPEKAE BCETO
OBIJIO YCTAHOBJICHO W HacTpoeHo pacumpenune Citus, a
HOTOM M3-TIOA HEro WHHIMAIU3HPOBAaH Kiactep. Y
Citus cymecTByer JBa Buaa KOMIIOHEHTOB: Worker u
master.  Master  cormacoBbIBaeT  3ampocel U
HOJIEPXKHUBAeT MHPOPMALIMIO O TOM, TA€ B KiacTepe
HAaXOIUTBCS Ka)Kas CTPOKA JaHHBIX, @ WOIKers xpaust
BallM JaHHblE M OTBEYalOT Ha 3ampockl. [locne
YCTaHOBKH U PACIIAKOBKH PACIIMPEHHS OBUTH CO3/IaHEI
JUPEKTOpUH AJisi 00onux KoMmoHeHToB. Jlmiast master
6611 BBIenieH mopT 9700, a mopt 9701 mms worker.
CrnenyromuM 3TaroM SIBISUIACh MHUIMATH3anus 0a3
JAHHBIX OMOIIBIO KOMaHI:

bin/pg_ctl -D data/master -o "-p 9700" -I
master_logfile start

bin/pg_ctl -D data/worker -0 *-p 9701 -I
worker_logfile start

3arem ObuH nHKULMAIM3UpoBanHsl KTO/UYTO??7?:

bin/createdb -p 9700 $(whoami)

bin/createdb -p 9701 $(whoami)

Takum obpasom, Citus O6bu1  gobaBieH B
shared_preload_libraries. 3to  mo3Bossier  emy
HOJAKITIOYATECS K HEKOTOPHIM IJIYOOKHM 4YacTsM
pacliip€Husd, TEM CaMbIM, 3aMCHASA IJIAHUPOBIIHK
3aIPOCOB U UCHOJIHUTEINS JaHHBIX 3aIIPOCOB.

3atem, ObLTa WHULINATH3UPOBaHa
noJib30Baresibekas cropona Citus koMmMaH aMi:

bin/psgl -p 9700 -c "CREATE EXTENSION
citus;"

bin/psgl -p 9701 -c "CREATE EXTENSION
citus;™

st Toro, 4ToOBI Master Mor 3HaTh, T4 OH MOXKET
HaiiTn worker, Oblia BBeileHa KOMaH[a:

bin/psql -p 9700 -c "SELECT * from
master_add_node(‘localhost’, 9701);""

3akioueHune

Takum 00pa3oM, K HACTOSIIEMY MOMEHTY

BpEMEHH, OBLTa CO3laHa KOMIIAKTHAs JAelieBas W
MOIIIHAsI pacrlpe/ielieHHas BBIYUCIUTEIbHASI CUCTEMA,
OCHOBaHHAs HA paclpeleNieHuH 3aJad  MEKIY
OJTHOTIATHBIMEM KOMObloTepamu Raspberry Pi, mpu
nomoriy pactmpenus Citus. Cucrema uMeeT BHICOKHIA
MOTEHIIAJ B 3aj[a4ax XpaHeHus: 1 00pabOTKH JaHHBIX.
Ho mis ee momHONEHHOTO ()YHKIMOHUPOBAHHS
HEO0OX0IUMO CO3aHUEe PACIPENCTUTEILHON TaOIUIIBI
1T KOMITOHGHTOB ~Master n worker, momy4as
BO3MOXKHOCTh MacIITaOMPOBAHHS JaHHBIX.
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