OnjaifiH CHHXpPOHMU3AIsI JAHHBIX B
pacIipeaeJeHHOoll cucTeMe

B.B. Ocokun, M. B. Illeraii

PaccmaTpuBaeTcs 3a1a1a CHHXPOHU3AINT JAHHBIX U KOJIA MEXK-
Jly cepBepaMu, (PU3NIECKH PACIIOJIOKEHHBIMU B PA3JINYHBIX MECTAX.
PeanuzoBana cucrema perimkanyuyu 0a3bl TAHHBIX, HACTPOEHA CH-
cTeMa KOHTPOJIS BEPCHUil, & TaKKe CUCTeMa PElJINKAINU COJIEePKU-
MOT'O KaTaJIoI'0B.

KurouyeBbie cioBa: cucreMa KOHTDPOJISI BEPCHil, PEITHKAIINS
06a3 JaHHbIX, git, unison.

BBeaenue

B cBsizu ¢ yBenmyenmeMm umnciia moJib3oBaTesieil BeO-CepBUCOB BO3HU-
KaeT HeOOXOIMMOCTb B PACIIPEIEJIEHUN HAIPY3KH MEXKY HECKOJbKIMUI
cepBepaMu. BBy TOro, 9TO MOJIB30BATENN PA3HECEHBI MeOrpaduvIecK,
JUTsl yMeHbIenust 3aep:kku (latency) Ha 06paboTKy 3alIpoCoB 110JIb30Ba-
TeJiel, UMEET CMBICJI MCIIOJIh30BATh CEpPBEP, HanboJiee MPUOJIMAKEHHBIH K
HUM.

st obecrieueHusT OJIMHAKOBOTO TI0JIB30BATEIHCKOIO OIBITA, B HE3ABU-
CUMOCTH OT TOT'O, KAKOH CEepPBEP UCIOJIB3YETCs, HY2KHO MOJJIEP2KUBATH B
OJINHAKOBOM COCTOSIHUU JAHHBIE W KOJI.

JlaHHble TIpeJICTaBJIEHbI 3AIMCAMU B TaOIUIAX 6a3bl JAHHBIX U (haii-
JIAMU, WCIIOJIb3yEMBIMUA BeO-CEPBUCOM.

Komom 6ynem cuntarsh UCXOAHDBIN KOJI, obecreunBaionnii padbory cep-
BHCA.

Be6-cepsuc ncnonszyer CYBJT MySQL 5 [1], php dpeiimsopk Yii [2],
javascript dpeiimBopk AngularJS [3].

JLIsT cCHEXPOHU3AIMN JIAHHBIX U KOJA MCIIOJIB30BAJIUCh CHCTEMa KOH-
Tpouist Bepcusi Git [5], cucrema cuaxponuzanuu daitios unison 4] u cpes-
ctBa permmkamyun MySQL.
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IToctanoBka 3aJa91 U IIO0JIyY€HHbIE€ PE3YJ/IbTAaThbl

CraBuTcst 3a/1a1a HACTPORKU CUCTEMbI CHHXPOHU3AIUN JTAHHBIX U KO-
Jla, MEXKJIy JIByMsi CepBepaMu, OJMH M3 KOTOPBIX pacrojoxkeH B CaHKT-
[Terepbypre, a apyroit — B Tamkenre. Tpebyercss obecriednTb OTMHAKO-
BBIil TIOJIb30BATEILCKUI OIBIT IIPU PaboTe ¢ 0OOMMU CepBEPaMU.

B pamkax 1ocTaBJIeHHO! 3a/1a4¥ [TOJIyY€eHbI CJIELYIONNE PE3YJIbTATHI.

Hacrpoena cucrema cmHXpoHU3anuu Koza.

IIpu BHECceHUU nU3MeHEHMIT B KO/, pa3pabOTINK MOXKET HE3aMe I TUTEe /b
HO OTHPAaBUTH U3MeHeHus Ha 0b6a ceppepa. [loMuMo 3TOTO CHCTEMa KOH-
TPOJIs BEPCUIl MO3BOJIIET BECTH YYET PA3JIMYHBIX BEPCHUil IIPOeKTa, 00-
JIEMYaeT COBMECTHYIO Pa3pabOTKYy, MO3BOJISET OTCJICKHUBATH M3MEHEHUSI
KOJIa, IIPEJIOCTABIISET BO3MOYKHOCTD II€PEXOUTh K PA3JIMYHBIM BEPCUSM
IIPOEKTA.

Hacrpoena cucrema penymkanum 6a3bl JaHHBIX.

[Tonb3oBaTenp moydaeT OJIMHAKOBBIE JAHHBIE OT BeD-CcepBHUCA, HE3a-
BHCHMO OT TOI'0, KAKOi CepBEP HMCIIOJIb3yeTCs.

Peruukarust 6a3bl JAHHBIX MPOUCXOJIUT B aBTOMATUIECCKOM PEXKUME.

Bruta pocturayTa mpuemsieMasi CKOPOCTb CHUHXPOHM3AIMM: He OoJiee
350Mc TIpU OTHOBPEMEHHOM WCIOJIB30BAHUU CEPBUCA D3 TOJH30BATESI-
mu (IIpu 1pe/noiaraeMoii mukoBoit Harpyske B 40-45 0JJHOBPEMEHHO aK-
TUBHBIX T0JI30BaTEJIEH, UTO SIBJISIETCS XOPOIIUM IIOKa3aTeseM JIjist BeD-
cepBHCa JAHHOIO MACIITaba).

Hacrpoena cucrema CHHXPOHHM3AIY COAEP>KUMOI0 KaTajora,
coaeprKallero nojb3oBaTejabcKnue aiiibl.

B HezaBucumocTu OT TOro, KaKoii cepBep UCIOJIb3YETCsI, T0JIb30BATENb
UMeeT JIOCTYIl K OJIMHAKOBBIM (haitiaM: n300pakKeHusIM, BUIEO POJTHKAM
u Jip.

QDaiiyibl CHHXPOHU3UPYETCsl B aBTOMATUYECKOM PEXKUMe Cpa3y I0CJIe
BHECEHUSI M3MEHEHU.

CI/IHX]C)OHI/IBaI_[I/IH JdaHHDBIX
Kak yke ynoMuHa/OCh BBIIIE CHHXPOHU3AIUS JIAHHBIX COCTOUT U3

JBYX YacTeil: CUMHXpOHU3AIUN Tab/IUI 0a3bl JMAHHLIX U CUHXPOHU3AINU
daitnos. st cunxponuzanuu Tabiui 6a3bl JAHHBIX HUCIOJb30BAJINCH
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cpencrBa permukanun MySQL, a g cuaxponuzamun QaitjioB — Ipu-
JIOZKEHIe unison.

Permmnkanusi 6a3bl JaHHBIX

IIpu Tunwmamnom crienapun paboOTHI MOJIL30BATENA C HAIUM BeO-cep-
BucoM, Gosree 90% 3ampocoB K 6aze NAHHBIX ABJIAIOTCA 3alIpocaMy Ha
gyrenne, u MeHee 10% NpuxXoaUTCs Ha 3aIPOCHl Ha U3MeHeHue (Cco3/iaHue,
yJlaJIeHie, N3MEHEHNe 3aIHceit).

B cBssu ¢ 3TuM cxema CHMHXpOHHU3AINN 0a3bl JAHHBIX HAIIEro Bed-
CEPBUCA BBITVISIIAT CJEAYIONUM 00pa30M:

1) 3ampochl Ha YTeHHE OTHPABIISIIOTCS OJIMZKAIIIEMY cepBepy

2) 3ampochl Ha H3MEHEHHE OTIIPABJISIIOTCS TTIABHOMY CepBepY, KOTOPBIi
B JaJibHelem OygemM Ha3biBaTh master

3) IIpH IIOCTYIJIEHUU 3allpoca Ha U3MEHEeHUe K master cepBepy, master
cepBep OTHPABJISICT COOTBETCTBYIOMIUN 3aIllpOC Ha U3MEHCHUE BTO-
PUYHOMY CEpPBepPY, KOTOPBIH B fajbHelieM Oy1eM Ha3bIBATh PEILIN-
KOl mymm slave

Takasi cxema MO3BOJISIET IOJJIEPKUBATH TabJIHUIBI B 0a3ax JAHHBIX,
HaXOAIINXCS HA PA3JIMIHBIX CePBEPax, B OJUHAKOBOM COCTOSHUU W 00eC-
[IE€YUTh IPUEMJIEMYIO CKOPOCTH 00PabOTKU 3aIIPOCOB.

PacemorpuMm npumep HaCTPORKM CUCTEMBI PEILIMKAIINN 0a3bI JAHHBIX
MySQL.

IIpeanonoxkum, uro I[P-agpec master 192.168.1.1, penmuku —
192.168.1.2. Tpebyercs permauiupoBaTh 6a3y JaHHBIX example.

Hacrpoiikn master

Otkpoem daiin kouduryparuun MySQL /etc/mysql/my . cnf
VkaxkeMm B HéM ID cepBepa, iy Th st GMHAPHBIX JIOroB 1 uMst B /1 myist
perutukaiuu B pasjesne [mysqld]:

server-id = 1
log-bin = /var/lib/mysql/mysql-bin
replicate-do-db = example

Coznanum mosb3oBartesis slave_user ¢ npaBamu replication slave:
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mysqlOmaster> GRANT replication slave
ON "example".*
TO "slave\_user"0"192.168.1.1
"IDENTIFIED BY "password";

[epezamyctim MySQL:

sudo service mysqld restart

HacTpoiikn penmmku

Otkpoem daitin koudburyparuu MySQL /etc/mysql/my.cnf
Ykaxkem B uéMm ID cepsepa, 1y Th i1t OMHAPHBIX JIOTOB, IyTh K relay-
6uHapHbIM JoraM u uMs B/l s perukaruu B pazjese [mysqld]:

server-id = 2

relay-log = /var/lib/mysql/mysql-relay-bin
relay-log-index = /var/lib/mysql/mysql-relay-bin.index
replicate-do-db = example

[Tepezanycrum MySQL:

sudo service mysqld restart

Ilepenoc manHBIX

Jliist Toro 4ToOBI MEepeHecTH MaHHbIE HYXKHO 3a0JIOKHPOBATL 0Oaszy
JIAHHBIX JIJIsi W3MEHEHUH, JJisT 9TOro ycraHoBuM ¢iiakok read_only Ha
master:

mysql@master> SET GLOBAL read_only = ON;
Brenem xomanty:
mysqlOmaster> SHOW MASTER STATUS;

SamomuauM 3HaveHust File u Position
File: mysql-bin.000001
Position: 101
File — pails1, ©3 KOTOPOro peIinka OyIeT pelIuiupoBaTh JaHHBIE.
Position — mosunius, HaUYMHAS C KOTOPOH PEIinKa OyIeT periuiu-
poBaTh JaHHBIC.
Cremaem gamir 6a3bl JJAHHBIX example, U CHUMEM OJIOKUPOBKY:
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mysqldump -u root -p --opt example > example.sql
mysql@master> SET GLOBAL read_only = OFF;

Ha pemnke Hy»>KHO €O31aTh COOTBETCTBYIONLYIO 0a3y MaHHBIX U 3a-
MTOJIHUTD €€ JaMIioM 0a3bl JIAHHDLIX, IOJIYUYCHHBIM C master cepsepa:

mysql@slave> CREATE DATABASE example;
mysql@slave> EXIT;
mysql -u root -p example < /path/to/example.sql

3allyCTUM PEILTKAIHIO:

mysql@slave> CHANGE MASTER TO MASTER_HOST = "192.168.1.1 ",
MASTER_USER = "slave_user",
MASTER_PASSWORD = "password ",
MASTER_LOG_FILE = "mysql-bin.000001",
MASTER_LOG_POS = 101;
mysql@replica> start slave;

Snadenus MASTER_LOG_FILE u MASTER_LOG_POS — 310 3Hauenud File
u Position, COOTBETCTBEHHO, B34ATHIC C master.

CunxpoHu3zaiust ¢aiijioB

Kak y»ke roBopmiioch, Jjiss CHHXpPOHH3AIUU (DAIOB HCIIOIb3yeTCst
NPUJIO’KCHNE unison.

Unison — Kpocc-11aT¢hOpMEHHOE MPUJIOKEHHUE I JIBYCTOPOHHEH
cUHXpoHU3aIUN (hailyioB, KOTOPOE MO3BOJISET CHHXPOHU3UPOBATH JBE KO-
Y KATAJIOTOB, PACIIOIOXKEHHBIX HA JJOKAJILHOM KOMITLIOTEPE WU Ha JBYX
Pa3HBIX cepBepax, OOHOBJISS KaXK/IyI0 KOIHUIO B 3aBUCUMOCTHU OT IIPOU3Be-
JCHHBIX naMenenwnit. [Ipu aToM cpein cepBEpPOB HE BBIIEISIETCS TJIABHBII.
Tax BeitIgauT daiin KoHduUrypamun unison:

root
root

/local/dir/to/sync
ssh://username@server.address//remote/dir/to/sync

# aBTOMATWYECKU IPUMEHSATH LeMCTBUS IO-yMONYaHubD (HEKOHQIMKTY-
# omue)
auto=true
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# momp3oBaTenbCKuil umHTEeppeiic He 6ymeT 3amaBaTh
# HMKaKHX BOIPOCOB. HeKOHQIUKTyoIUsA H3MEeHeHus OyInyT IpuUMeHe-
# Hbl, KOHQIUKTyHIUE - IPOIyLEeHH

batch=true

# Unison 6ymeT mcmonb30BaTh pa3Mep ¢aiina m BpeMs IOCIEIHETO
# uM3MeHeHHs BO BpeMs CKAHMPOBAHUSA DPEINIMK I ObHapyXeHus
# m3MeHeHMil, BMECTO YTEHUS COIEPXMMOTO Kaxzmoro daitma

fastcheck=true

# CUHXpPOHU3HMpPOBaTb aTpubyTh rpynms (group attributes)
group=true

# CuHXpOHW3WpOBATh BiIafenbla datina (owner)
owner=true

sl aBTOMATHIECKOTO 3aITyCKa CUHXPOHU3AINN IIPU U3MEHEHHUH COIep-
JKMMOI'0 Ha 00OMX CepBepax yCTaHaBJIMBAETCsS yTWJINTA incrond co cie-
JAyIomieil cTpoukoit B daiiie KoHbUrypaium:

/path/to/sync/dir IN\_CLOSE_WRITE,IN_CREATE,IN_DELETE \
/usr/bin/unison &> /dev/null

CuaXxpoHM3amnmus KoJa

[Ipu BHeceHMM W3MEHEHUI B KO Pa3zpabOTUYMK JOJKEH UMETh BO3-
MOYKHOCTB JIETKO OTIPABJISTh CBOU U3MeHeHns Ha pabounii cepsep. st
9TOro B pabodeM IPOIEcce UCIOJIb3YeTCs CHCTeMa KOHTPOJIs Bepcuit Git.

B nesnom, Git obiragaer 60IBITUMI BO3MOXKHOCTSIME JIJIst 00JIerYeHus
COBMECTHOW pa3pabOTKHU, MO3BOJISIET BECTU YUET BEPCUIl U MHOTLOE JIpy-
roe. 3/1eCh K€ PACCMOTPUM BO3MOXKHOCTH Git JiIsi CHHXPOHHU3AIINKA KOJIA,
MEXK/Iy CepBepaMiu U JIOKAJbHBIMA KOMIILIOTEpaMU Pa3pabOTINKOB.

Hentpanbabiv 00bekTOM Git siBjIsieTcst pero3uTopwuii. Penosuropuit
Git mpezacraBisier coboit karasor (ailyioBOil CHCTEMBI, B KOTOPOM Ha-
x0oJ1sITCst haiiyibl KOHPUTYpAIUN PEIO3UTOpusi, (haliyibl KYyPHAIOB, Xpa-
HSIIIUE OIEPAINY, BBIMOJHSIEMbIE HAJl PEIIO3UTOPUEM, UHJICKC, OMUCHIBA-
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oMyl pacrosioKenne (ailyioB U XPaHWINIIE, COAepKaliee COOCTBEHHO
daitsr.

Coza M 1eHTPaJIbHBIN PEITO3UTOPUIT Ha cepBepe, JIJIsT 3TOr0 HYXKHO CO-
37aTh KaTaJIOT JIJIsl PEIO3UTOPUS:

mkdir /path/to/repo.git
git init --bare

Hastee pa3paboTunK JIOJIZKEH CKOUPOBATH (CKJIOHMPOBATH) cebe ITOT pe-
IIO3UTOPUIA:

git clone ssh://server.address/path/to/repo.git

Tloce »Toro paspaboTumK MOXKET BHOCHUTBH JIOKAJIBHO U3MEHEHUs B
KaTaJjore CKOIMMPOBAHHOIO PEIO3UTOPHSI.
s oTnpaBiieHus M3MEHEHUH Ha cepBep co3maércs commit:

git add <files_to_commit>
git commit -am "commit comment"
git push

st mosryueHus M3MEHEHUil OT cepBepa HCIOJIb3yeTcs KOMaHja git
pull. JIns paboThl BeO-cepBHCA TAK K€ CO3/IQJIMM KOIIMIO PEIO3UTOPHS
KOMaHJIol git clone u OyjieM moJiyyaTh U3MEHEHHsT KOMaH 0l git pull.
Takum 06pa3oM IPOUCXOJUT CUHXPOHU3AIMS KOJIA.

3akKJIr0oYeHue

Beuia perena 3ajjada CHHXPOHU3AIMN JIAHHBIX U KOJA MEXK/LY JIBY-
MsI cepBepaMi, OJMH 13 KOTOpbix pacrosoxken B Cankr-IlerepGypre, a
apyroit — B TammkenTe. IIpu 3ToM OBLT 0bOecIieveH OIUHAKOBDLIN TOJIB30-
BATEJILCKUIT OIBIT B HE3aBUCHMOCTH OT TOTO, C KAKMM MMEHHO CEPBEPOM
paboTaeT MoJIb30BaTe b, ¢ COXPAHEHHEM IPUEMJIEMON CKOPOCTH PabOTHI.

Beb6-cepBuc MoxkHO HaiiTu 110 ajpecam: http://dvinemnauku.ru u
http: //anzolis.com.
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