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Ornasienue

B pykoBojicTBe IpUBEIEHDI CBEICHUS Il 3 IMAHACTPATOPOB CUCTEMBI TI0 PabOTe € K/IACTEPOM — II0 BBIITOJTHEHUTO
persaMeHTHBIX onepaiwii B ADB, napasiesHoit 3arpy3Ke JaHHBIX, TIO MTOAIEPKUBAEMBIM KJIUEHTCKUM TIPUJIOKEHUSIM
U pacCIINpEeHuIo KJjacTepa.

PykoBoacTtBO MOXKeT OBITH MMOJIE3HO AAMUHHACTPATOPAM, MPOrPAMMHCTaM, Pa3paboTIuKaM U COTPYIHUKAM
osipa3aesiennii ”HGOPMAIMOHHBIX TEXHOJIOIHi, OCYIIECTBIIAIONINX COIPOBOXKIEHIE KJIACTEPA.

Important: Konrakraas wadopmarus ciryk0br moamepkku — e-mail: infoQarenadata.io



mailto:info@arenadata.io

I'maBa 1

KonTtpoab 1nesoctooctu B ADB (u30asmus
TpaH3aKIUi

KoHTpO/Ib 1E/IOCTHOCTH TIO3BOJISET COTJIACOBATH KOHKYDEHTHBIE 3alpOChl C MPABUJIBHBIMEA DPE3YJIbTATAMH,
obecrreunBast IMEJIOCTHOCTh 0a3bl JAHHBIX. 1 paaulMOHHBIE 0a3bl MAHHBIX HCIOJIbB3YIOT IIPOTOKOJ JABYX(A3HOI
OJIOKMPOBKHM, 4YTO IIPEJOTBPAIIAET TPAH3aKUUI0 OT HU3MEHEHHMH JAHHBIX, KOTOpble ObLIM [POYUTAHBL JIPYyroil
MapaaeIbHON TpaH3aKIMei, 1 He TTO3BOJISET JII000H MapallIeIbHON TPAH3aKIINA CINTHIBATH WM 3aNNCHIBATH JTaHHbIE,
OOHOBJIEHHBIE IPYTOi TpaH3aKIWeH. BIIOKMPOBKY, HEOOXOAMMbBIE [IJIsT KOOPAWHAIINN TPAH3AKIINN, T0OABISIIOT HATPY3KY
Ha 0a3y JaHHBIX, YMEHbIIAs ODIIYI0 MPOITYCKHYIO CIIOCOOHOCTD.

B ADB ucnonbsyerca PostgreSQL Multiversion Concurrency Control (MVCC) nns yunpasiexus
napasutenbabiMu Tpan3akiaMu heap-rabiaun. C MVCC kaxzapiit 3anpoc paboraer co CHANIIOTOM 0a3bl JAHHBIX,
CO3/IaBaeMbIM B TOT MOMEHT, KOTJa 3ampoc O0bsBisiercs. [loka BBIMOJHSETCS CHAIMIIOT, 3ampoC HE MOYKET
BUIETh CJeJIaHHBbIE IPYTUMHU TAPAJIIETbHBIMU TPAH3AKIMSMU W3MEHEHHUsl. IDTO TAPAHTUPYET, 9TO 3AMPOC BUIUT
MTOC/IEIOBATEILHOE TIPEICTaBIeHne 0a3bl JAHHBIX. 3aMpPOChl, KOTOPbIE YHTAIOT CTPOKH, HUKOTIA HE OJIOKUPYIOT
TPaH3AKIINK, THAIIYIIHE CTPOKU. I Ha060pOT, 3aIpOChl, KOTOPHIE 3AMUCHIBAIOT CTPOKHU, HE MOT'YT ObITh 3a0/I0KHPOBAHDI
TPAH3AKIUIMHU, KOTOPbIE YUTAIOT CTPOKH. DTO MO3BOJIAET 3HAUMTENIHHO YBEJUYUTh MAPAJUIETU3M B CDABHEHUHU
C TPAJAWIMOHHBIMKA 0a3aMu JIAHHBIX, B KOTOPHIX HCIOJB3YETCsd OJOKUPOBKA JJIs KOOPIWHAIMU JOCTYI MEXKLY
TPAH3AKIIUSAME, KOTOPBIE CIUTHIBAIOT U 3AMUCHIBAIOT JAHHBIE.

Important: Append optimized Tabiunbl yopapBiagiOTCs € IOMOIILIO MHOM MOEJN YIPAaBJIEHUs IapaJlIen3MOM,
nexkermu deMm mogenb MVCC, koropast obcyzkianack B jganHoM paszene. OHM [OpeaHa3HAYEHbI Ui PUJIOKEHUN
write-once, read-many, 9To HUKOTAA (MU TOJIHKO OUEHB PEIKO) MOAPA3yMeBaeT OOHOBJICHUS HA YPOBHE CTPOK

1.1 CHanwoTbl

Momeas MVCC ocHOBbIBaeTCS Ha CIIOCOOHOCTH CHCTEMBI YIIPAB/ISATH HECKOJIBKAMU BEPCUSMU CTPOK JAHHDIX.
Bampoc paboraer co cHANmoOTOM 6a3bl JAHHBIX. CHAIIIOT — 9TO HADOP CTPOK, KOTOPHIE BUIHBI B MOMEHT TPAH3AKIIUH.
CHammoT rapaHTUPYeT, 9TO 3alpoC UMeeT JefCTBUTEbHBI W KOPPEKTHBI CHUMOK 6a3bl JAHHBIX HA BpPEMs
BBITIOJIHEHUST 3AMPOCA, WU TPAHBAKIINHN.

Kaxmoit Tpanzakiuu npucBauBaercs yHuKaIbHbI upentuduxarop (XID), 82-6ummnoe 3uauenue. Ouneparop
SQL, He sBagomuiics 9acTbio TpaH3aKIuKM, 0O6pabaThiBAeTCs KaK OJUHOYHAs TpaH3akius (¢ pobasienuem BEGIN u
COMMIT). Dro noxoxe Ha autocommit, UCIOJIb3yeMblii B HEKOTOPbIX 6a3ax JaHHBIX.

Korna tpansaknus BcTaBiser CTpoky, XID coxpamHsiercss co cTpokoit B crosnbdme zmin. Korma rpan3akmms
ymaaser cTtpoky, XID coxpansiercss B cTosbe cucrembl zmaz. OOHOBJIEHME CTPOKH PACCMATpPUBAaEeTCs Kak delete m




1.2. Bamumrymsanue ID Tpam3zakmmit

insert, nosromy XID coxpansieTcss B max TeKyliell CTPOKH U ZMin TOJbKO 4TO BCTaBIeHHOrO psja. Cronbiupl xmin u
TMAT BMECTE CO CTATYCOM 3aBEPIIEHNS TPAH3AKINY OMPEIE/IAI0T JUATA30H TPAH3AKIIUI, JJIs KOTOPHIX BUIHA TEKYIIAs
Bepcusi cTpOoKu. TpaH3akius BUIUT PE3y/IbTaThl paOOTHI BCEX TPAH3AKIINN MEHDINE, 9€M TIMin, HO He MOYKET BUIETh
pe3ynbTaThl PAbOTHI 000 TPAH3AKIINKA OOJBINE WIH PABHON TMAL.

Onepalyuy ¢ HECKOJILKUMU JeHCTBUSIMU TaKzKe J0JKHbI 3allUChbIBaTh, KaKas KOMaH/1a B TPAH3aKIMU BCTABJIAIA
CTPOKY (cmin) Wi yaassaaa cTpoky (cmax), 9To0bl TPAH3AKIUSA MOTJIA BUIETH U3MEHEHNUS, CACIAHHbIE TIPEIbIILY IUMU
KOMaHJaMM B TpaH3akiuu. Iloc/eqoBaTeIbHOCTh KOMaH, UMeeT CMBLICJ TOJILKO BO BPEMS BLITIOIHEHHWS TPAH3AKIWH,
HO3TOMY OHa cOpachiBaeTca 10 () B caMOM Hadaje.

Kazxaprit cermenr ADB nmeer cBoto coOCTBEHHYIO MOCTEI0BATENHHOCTL XD, KOTOpas He MOYKET CPABHUBATHCS
¢ XID npyrux ummcramcoB. MacTep KOOPAWHHUPYET PACIPE/IE/IEHHbIE TPAH3AKIIMU C CEerMEHTAMH, HCIOJIb3YIOMIMI
nIeHTUDUKAIIMOHHBI HOMED ceaHca, Ha3biBaeMblit gp_ session_id. CerMeHTBHI COMOCTABISIOT WIAEHTH(MHUKATOPDHI
paCIpee/leHHbIX TPAH3AKIMA ¢ uX JokajdbHbIMH XID. MacTep KOODAMHWPYET paclpee/ieHHbIE TPAH3AKIUUA C
moMOIbI0  AByx(da3oBoro mporokosa dukcamun. Ecan TpaH3akmus He BbLIMOJHAETCS HA, OJHOM U3 CErMEHTOB,
TPaH3aKIUs MPEKPAIIACTCST HA BCEX CEIMEHTAX, U JAHHBIE BO3ZBPAIIAIOTCS B NEPBOHAYATBHBIN BU/I.

Cronbupl zmin, rmaz, cmin U cmaz s J060H CTPOKU MOXKHO yBUIETH 1pu momotiu oneparopa SELECT:
SELECT xmin, xmax, cmin, cmax, * FROM tablename;

[Mockonwpky komaumga SELECT Bemomnusercsa va macrepe, XID aBIFI0TCS WAeHTH(DUKATOPAME PACITPEIETIEHHBIX
Tpaun3aknuii. B ciyyae ecsim KOMaHa BBIMOHSETCS B OT/IEIbHON 0a3e JAHHBIX CEIMEHTOB, 3HAYEHWS TMIN U TMAT
COOTBETCTBYIOT JIOKAJIbHBIM 3HadeHusAM XID.

1.2 3auyunknueanue ID TpaH3akuywuii

Monesr MVCC ucnonbayer upenruduraropor rpansakuuii (XID), 4robbl onpeienTh, KAKUe CTPOKU BU/HbI
B HavaJsie 3anpoca uiau Tpanszakiuu. XID — 310 32-OurHOE 3HAYEHHE, [TOITOMY 0a3a JAHHBIX MOXKET TEOPETUYECKHU
BBIMOJIHUTH OO0JIee YEeThIPEX MUJLIMAPIOB TPAH3AKIUN IO TOr0, KAK 3HAYEHUE TIEPENOJHUTCS U O0HyauTcs. Tem He
Menee, B 6aze manubix ADB ucnonb3yercs apudmernka mo Moayio 2732, aro no3soasger XID 3amukauBarbes. s
mo6oro XID moxkeT GbITH OKOJIO IBYX MUJLTAAPIOB MPEIbIAYIIUX ¥ HOBLIX XID. D10 paboraer m0 TexX MOp, MOKA
TEKYIIas BePCHs CTPOKHU [IPUMEPHO Yepe3 /IBa MUJLIHAPIAA TPAH3AKINI HEOXKWTAHHO HE CTAHET HOBOM CTPOKOi. UT0obObI
npenorsparuTthb 310, ADB nmeer cnenmasnpubiit XID, nazpiBaembiit FrozenXID, KOTOpPBIit BCeraa CINTAETCS CTAPIIIE
06brayHOor0 XID, ¢ KOTOPBIM OH CPaBHUBAETCS. Xmin CTPOKW TOJXKeH ObITh 3ameneH Ha FrozenXID B TeueHume IByx
MUJIJTHAPIOB TPAH3AKINi, U 3T0 OnHA U3 (BYHKIWIA, BHITOIHAeMbIx Komaumoii VACUUM.

Ouucrka (vacuuming) Kak MUHUMYM pa3 B JBa MUJUIMAPAA TPAH3AKLUI I[PEJIOTBPAIAET 3al[MKIMBAHUE
XID. Baza pauubix ADB orciexuaer XID u npeiynpexaaer, Korjga rpebyercs npou3BecTd O4uCTKy (oneparus

VACUUM).

Korma 3nauntenpHas 9acTh UACHTUMUKATOPOB OOMBITIE HEJOCTYIHA W O TOTO, KAK MPOUCXOIUT 3AINKINBAHNAE
XID, BblaeTcd mpeaynpek/IeHne:

WARNING: database "database_name"must be vacuumed within number_of_transactions
Transactions

Eciu onepanus VACUUM ue Bouimosasiercsa, 6a3a ganabix ADB mepecraer co3maBaTh TpaH3aKIUMH, YTOOLI
n30eKaTh BO3MOXKHOM MOTEepH MAHHBIX. [Ipr MOCTHKEHNUN JIUMHUTA, CHCTEMa COODIaeT 00 OIHmoOKe:

FATAL: database is not accepting commands to avoid wraparound data loss in database
"database_name"

[Tapamerpsr koudwuryparun cepsepa zid_warn_limit w xzid_stop limit yupaBasioT o0TOOparKeHHEM
npenynpexaennit u omubok. Ilapamerp zid_warn_ limit mOKa3bIBAET KOJMYECTBO WIACHTH(UKATOPOB TPAH3AKITAIL
nepen 3HadenueM xid_ stop limit. A mapamerp xid_ stop limit mokaspiBaer wosmuecTtBO XID mnepem Tem, Kak
HIPOUCXOAUT 3ALUKIMBAHUE W BbIIAETCH OLINOKA.




I'masa 1. Konrpons nenocraoctun 8 ADB (u3omsinus Tpamn3aximii)

1.3 Pexunmbl nsonsiyunm TpaH3akyunii

Cranmapr SQL omwmcbiBaer Tpu siBIeHHsI, KOTOPbIE MOT'YT BO3HHUKATH IIPH 3aIlyCKe TPAH3AKINN 6a3bl JAHHBIX
OJTHOBPEMEHHO:

o ['pasmnoe wmenue — SBJIEHNE, KOTOPOE BO3ZHUKAET, KOTIa TPAH3AKINS CUNTHIBAET He3a(hMKCUPOBAHHDIE TaHHbIE U3
JIpyroil mapaJeabHOM TPAaH3aKIINNT;

o Henosmoparoweecs wmenue — CATyalusi, KOTJa IPU OBTOPHOM YTEHWH B PAMKAX ONHON TPAH3AKIIUU DaHee
[IPOYUTAHHDIE JAHHBIE OKA3bIBAIOTCH M3MEHEHHBIMU;

o Ymenue panmomoe — CUTyalnsi, KO MPU MOBTOPHOM UTEHWHM B PAMKAX OJHON TPAH3AKIINU OIHA W Ta Ke
BBIOOPKA AT PA3HBIE MHOYKECTBA, CTPOK.

Cranzapt SQL onpenesnsier 4eTbipe pexKUMa, H30JISIUU TPAH3AKIH, KOTOPbIE JOJIZKHbI IOAAEPKHUBATH CACTEMbI
0a3 JaHHbIX:

Komamngsr SQL 6a3nr gamnasix ADB nossoasior 3anpocuts READ UNCOMMITTED, READ COMMITTED,
win SERIALIZABLE. Basza pamanix ADB paccmarpusaer READ UNCOMMITTED taxk ke, kak READ
COMMITTED. 3anpoc REPEATABLE READ Bbi3biBaeT OmUOKY; BMECTO 3TOrO HEOOXOAMMO WCIOJb30BATDH
SERIALIZABLE. Pexxum uzosnsiuu mo ymondanauio — READ COMMITTED.

Pazuuna mexgay READ COMMITTED w SERIALIZABLE 3akiiodaercs B ToM, 4T0o B pexkume READ
COMMITTED xaskaplii omeparop B TPAH3aKINKA BUIUT TOJHKO CTPOKH, OOHOBJIEHHBIC IO HAYAJIa BBLITOJHEHUS
oIeparopa, B TO BpeMs Kak B peskuMe SERIALIZABLE mode Bce onepaTopbl TPAH3AKIMKA BUIAT CTPOKU, OOHOBJICHHBIE
0 Ha4YaJa TPAH3aKIIH.

Pexxum wsonsiuu  READ COMMITTED obectieauBaer —Jiydiiiee paclapajjeidBaHue W JIYUIIyio
[POUBBOAUTENBHOCTD, YeM pexum SERIALIZABLE. OH J0nyCcKaeT HENOBTOPSAIONIUECs YTeHWs, IJe 3HAYCeHUs B
CTPOKE, TOJIYUEHHBIE IBAXKILI B TPAH3AKIIUH, MOTYT OTJIMYATHLCSA, MOCKOJILKY Apyras mapajulejbHas TPaH3aKINs
copepimia usMmenenusi. Pexxum READ COMMITTED tak:Ke NO3BOJIET AejaTb (DAHTOMHBIE YTEHHS, e 3aIpoc,
BBIMIOJIHEHHBIN JIBAYKIBI B OJHON M TOW YK€ TPaH3aKIMK, MOYKET BO3BPAIIATEH IBA PA3HBIX HAOOpPA CTPOK.

Pexxum wsonsuun SERIALIZABLE tupenorBpaiiaeT Kak HEMOBTOPAIONIUECS YTeHWsi, TaK ¥ (DAHTOMHbBIE
YTEeHHSs, HO 3a CYeT yXY/IIEHUs PACIAPAJIICNBAHUS U IPOU3BOIUTEIbHOCTH. Bee napasuiesibuble TPAH3AKIUI UMEIOT
OIMHAKOBBIN CHUMOK 0a3bl JAHHBIX, TOJYYEHHBIH Mepea HaYaJ oM Tpau3aknuii. [lapaienbHas TpaH3aKIns, KOTOPast
MBITAETCS U3MEHUTD JTAHHBIE, YKe N3MEHEHHBIE IPYTOil TPAH3AKIINEH, IOy 9aeT 3anper Ha, 310 Aeiictue. [Ipuroxenus,
BBIMIOJTHSIONINE TpaH3akiuu B pexkume SERIALIZABLE, nomkHbl ObITH TOATOTOBIEHBI K 00paboTKe TPAH3AKIUI, HE
BBITIOJTHSIOMIUXCS U3-3a omuboK cepuasnusaiuu. Eciu pexkum uzonsiiuun SERIALIZABLE »xectko He Tpebyercs, Jrydiie

ucnoab3oBarh pexxum READ COMMITTED.

Cranmapt SQL mompasymeBaer, 94TO MapaJjjiebHbIe YIOPSIOYEeHHbIE TPAH3AKIMH TPUBOAAT 0a3y JAHHBIX B
OJIHO COCTOSIHUE B HE3ABUCUMOCTH OT THINA UX 00paboTKu (T.e. B mapaJlie/u Win Apyr 3a ApyroM). Mojaenb u3ossanuu
cuaammoroB MVCC npenorBpalaer rpsa3Hble YTeHNsI, HEITOBTOPSIONINECS YTeHU W (DAHTOMHDIE UTEHUSsI, He UCIIOIb3Y s
6s10kupoBKy. OIHAKO, WHBIE B3aUMOJEHCTBUsI, KOTOPbIE MOLYT BO3HMKHYTH MEXKJY HEKOTOPBIMH TPAH3AKIUIMU
SERIALIZABLE B 6a3e manabpix ADB, He n103BOJISIOT UM HA3bIBATHCS MOJTHOCTHIO YHOPSIOYEHHBIME. DT AHOMAJIUH
MOXKHO OTHECTH K TOMY (baxTy, uro 6a3a marabix ADB He BhITOIHSIET OJIOKUPOBKY MPEIUKATOB, 8 3TO O3HAYAET, UYTO
3aMuCh OHON TPAH3AKIINU MOYKET TIOBJIMATEH HA PE3YJIbTAT IMPEIbIAYINEro YTeHN B APYTOi MapasiieIbHON TPAH3aAKIIH.

Tpan3akuu, KOTOPHIE BBIMTOIHIIOTCA OJHOBPEMEHHO, JOJXKHbBI ObITH TPOBEPEHBI HA MPEIMET B3AUMOIEHCTBUIA,
KOTOpbIE HE MOI'YT OBbITH IPEJOTBPAIIEHbI IIyTEM 3alpera napajiiejbHbIX OOHOBJIEHUI OMHUX W TeX YKe JAHHBIX.
Oupenesienabie  POOIEMbI  MOYXKHO IIPEJOTBPATUTH, WCHOJb3ysl OJOKUPOBKH TabJHIl WM [HOTPEOOBAB, dYTOObI
KOH(IUKTYIOIINE TPAH3AKINY OOHOBUIM (DUKTUBHYIO CTPOKY, BBEIEHHYIO [IJIsl TIPEICTABICHUS KOHMIUKTA.

Omneparop SQL SET TRANSACTION ISOLATION LEVEL ycranaBIuBaeT PeKUM WU3OJISIUE JJI TEKYIIeh
Tpar3aknuu. Pexxum omkeH ObITh yeranosien nepes aobdbivu onepanusvu SELECT, INSERT, DELETE, UPDATE
wiu COPY:




1.4. VYmajmeHne HEWCIOJb3YEMBIX CTPOK M3 TabJIHIL

BEGIN;
SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;

COMMIT;

Pexxum m3omsnum Takyke MOYKeT ObITh yKa3aH Kak dacTh nHCTpyKumun BEGIN:
BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;

Pexkum  m3ossuuu  TpaH3akuMd [0 YMOJIYAHMIO — MOXKHO  M3MEHMTb C  IIOMOLIbIO  CBOHCTBA
default _transaction_isolation.

1.4 YpaneHue Hencnonb3yembix CTPOK u3 Tabawuy,

OO6HoBJIeHME WU yOaJIeHHe CTPOKU OCTABJSeT MPEIbIAYIINYI0 BEpCuio cTpoku B tabmure. Ecaum crpoka c
HCTEKIIUM CPOKOM JIEHCTBUS YKa3aHa B aKTUBHBIX TPAH3AKIIUX, €6 MOXKHO YIAJIUTh, 8 3aHUMAEMOE €0 MTPOCTPAHCTBO
IIOBTOPHO UCIOJIb30BaTh. 3a 3TO JeiicrBue orseyaer komanaa VACUUM.

Korpma neneiicrBuresibHble CIPOKM HAKAILUIMBAIOTCH B TAO/IHIE, MUCKOBbIe (Dallyibl JOJKHBL ObITH PACIIAPEHbI
JUTST pA3MEITeHNsT HOBBIX CTPOK. YBeJMYEHHAsi Harpy3Ka Ha BBOJ/BBIBOJ, JMCKOB, WCIOJIb3YyeMbIX st 00paboTKH
3aIPOCOB, HETATUBHO BJIUAET HA MPOU3BOAUTENBLHOCTh. DTa cUTyalus HasbiBaerca pasmytue (bloat), u eé ciaemyer
KOHTPOJIUPOBATH C MOMOIIBIO PEryIAPHONl YUCTKH.

Komanga VACUUM wmoxer paboTarb OSHOBPEMEHHO ¢ apyrumu 3amnpocamu. OHa yaaisieT HeHCIOJIb3yeMble
CTPOKH CO CTpaHull U IIEPEYIIaKOBbIBAET OCTaBHIMECA CTPOKH /IJifd KOHCOJIXJAIWUn CBO60,HHOFO MecTa. ECJTI/I IocJjie
OYHMCTKHU OCTAJIOCh MHOTO CBODOJHOTO MPOCTPAHCTBA, B TAOJWILYy CBOOOIHOTO TMPOCTPAHCTBA, JM00ABJISETCS CTPAHWUIIA.
Tlozauee, xorga Ga3e JaHHBIX TPEOYETCs MPOCTPAHCTBO [IIsi HOBBIX CTPOK, OHA OOPAIAETCS K KapTe CBOOOIHOTO
nmpocTpancTBa Tadbaunbl. Eciu HE ogHA CTpPAaHWUIA HE HaMIeHa, T0OABISIOTCSI HOBBIE CTPAHUIILL.

VACUUM uHe KOHCOTUIMPYET CTPAHMIILI ¥ HE YMEHBIIAET pa3mep Tabsmibl Ha aucke. [IpocrpancrBo, KOTOpoe
9Ta KOMAHIa BOCCTAHABJIMBAET, JOCTYTTHO TOJLKO Yepe3 KapTy CBOOOMHOTO mpocTpancTBa. UTobnr pazmep daitaos Ha
JIUCKE He POC, BAXKHO XOTs Obl OnuH pa3 B jeHb 3amyckarh VACUUM. Takxke Baxkno zamyckarh VACUUM mnocie
BBIMOJIHEHUS TPAH3AKIINY, KOTOPasi OOHOBJIAET WU YIAJIAET DOJIBITOE KOJIUIECTBO CTPOK.

Komanga VACUUM FULL nepe3anuchiBaer Tabuily 6€3 HEUCIOIb3YEMBIX CTPOK, CBOJS €€ K MUHUMAJILHOMY
pasmepy. s co3mannsa HOBO# TaOIUIIBI JOMKHO OBITH IOCTATOYHO MecTa Ha aucke. IIpu arom rabimia 610Kkupyercs 10
Tex 1mop, moka komauga VACUUM FULL ue 3aBepiinTcsa. DTO OU€Hb PECYPCOEMKO MO CPABHEHUIO ¢ OOBITHON KOMAHION
VACUUM, n ee MOX)HO n36€3KaTh WK OTIOXKUTE IIyTEM pery/spHoit unctku. Jlyqre scero 3amyckars VACUUM FULL
B TE€UYEHUE TIEPUOIA TEXHUYECKOro obcayx)uBanus. Anbrepaarusoit VACUUM FULL siBiisieTcsi BOCCO3JAaHUE TaOIHUIIBI
¢ nomompio uacrpykuun CREATE TABLE AS c nocienyomuM yIaJleHHeM CTapOi TabJIMIIbL.

Kapra cBOOOZHOTO mPOCTPAHCTBA HAXOIUTCS B OOIIEH MAMATH W OTCIEKHUBAET CBOOOIHOE IIPOCTPAHCTBO IS
BCeX TabmwI M WHAEKCOB. Kaskaass TabauIa win WHIEKC NCIOIb3yeT OKoJo 60 batim TaMsaTH, U KayKaash CTPAHUIA CO
CBOOOHBIM MTPOCTPAHCTBOM 3aHUMAET 6 badm. JIBa mapamerpa KOH(MUIYPAIIMU CHCTEMbI OMPEIEISIOT pa3Mep KapThl
CBOOOHOTO MPOCTPAHCTBA max_fsm_pages u max_fsm_ relations.

e max_fsm_pages

,Zl;aHHbIﬁ nmapamMeTrp yCTaHaBJIMBAET MAKCUMAJIbHOE KOJIMYECTBO AMCKOBBIX CTPAHUIL, KOTOPbIE MOI'yT 6])IT]3
J00aBJIEHBI B ODIIYI0 KapTy CBOOOIHOIO MPOCTPAHCTBA. JlJIs KayKIO0TO CJIOTA CTPAHUIILI MOTpebsisieTcs 6
batim oOmmelt mamsiTu. 3HAUEHUE O yMOJTIaHuio - 200000. IToT mapaMerp HOJKEH ObITH yCTAHOBJIEH KAK
MUHEMYM B 16 pa3 Oosbline 3nadenuss max_ fsm_ relations.

e max_fsm_relations

IMapamMeTp ycTaHaBIMBAET MAKCHMAJBHOE KOJIMYECTBO OTHOINIEHWH, KOTOPbBIE OTCIEKHWBAIOTCA B KapTe
CBOOOTHOTO MPOCTPAHCTBA. IJTOT MAPAMETDP JOJKEH OBITH YCTAHOBJIEH OOJIbIIE, UeM 00Iee KOJTUIECTBO
mabauy + uHIEKCO68 + CUCTNEMHBLT Mabauy. 3HaYeHne o ymoadanuio - 1000. s Ka)Ka0ro OTHOIIEHNUST




I'masa 1. Konrpons nenocraoctun 8 ADB (u3omsinus Tpamn3aximii)

K KaxK/I0My cermenTy norpebisisercs okoso 60 batim namaru. Pekomenyercs ycraHaBiuBaTh 1apamMerp Ha
0oJIee BBICOKOE 3HAYCHUE.

Eciu kapTa ¢cBOOGOIHOIO TPOCTPAHCTBA, CJAUIIKOM MAJIEHbKAs, UCKOBbIE CTPAHUIIBI C JOCTYITHBIM MTPOCTPAHCTBOM
He J00aBIAIOTCA HA KAPTY, W 9TO IPOCTPAHCTBO HE MOXKET OBITH MOBTOPHO MCIIOIB30BAHO JI0 TEX MOP, IMOKa He Oyner
3allyIIeHa, 110 MeHbIel Mepe, caeayomas komaaga VACUUM. 9o upuBogut K pocty (hailios.

Moxuo sanycturs VACUUM VERBOSE tablename, 9T00bI TOJIYYHTH OTYET TO CETMEHTY O KOJNYIECTBE
YJIAJEHHBIX CTPOK, KOJIMIECTBE 3ATPOHYTHIX CTPAHUIT W KOJMYECTBE CTPAHUIL C TIOJIE3HBIM CBOOOTHBIM ITPOCTPAHCTBOM.

YT06bI y3HATH, CKOIBKO CTPAHMUI] TAOINIA UCIOTB3YET BO BCEX CEIMEHTAaX, HEOOXOINMO 3AIIPOCUTH CHCTEMHYIO
rabmuiy pg_ class. UTobbl TOMYyYUTh TOYHBIE JAHHBIE O0S3aTeNbHO ciemyer cHadaia Bbinonuutb ANALYZE mis
TaOJIUIIbL.

SELECT relname, relpages, reltuples FROM pg_class WHERE relname = 'tablename';

Jpyrum mosie3HbIM WHCTPYMEHTOM siBiisiercs gp_ bloat diag B cxeme gp_ toolkit, koTopsiit maenTudumupyer
pasayrue (bloat) B rabuuuax nyrem cpaBHeHus (DaKTUYECKOIO KOJIMYECTBA MCIOJIb3YEMbIX TaOJUIEHl CTPAaHUL, C
O0KUJJAEMBIM YUCIIOM.




I'maBa 2

IlapaJsuiesnbHast 3arpy3Ka JaHHBIX

B pazzene mpuBoanuTcsa KpaTkoe OMUCAHIE METOI0B 3arpy3ku maHHbix B ADB.

B kpynmHOMacmTabHOM XpaHUIHINE OOJbINHE 00bEMbI JAHHBIX JOJKHBI 3arPy2KAThCA 33 TOBOJIHHO KOPOTKHIA
npoMexkyTok Bpemenun. ADB mnomgepxuBaer ObICTPYIO HApPaIEIbHYIO 3arpy3Ky JAHHBIX C ITOMOINBI0 (DYHKIUN
BHEMTHUX TaOIUI. AIMUHUCTPATOPHI TAK¥KE MOTYT 3arpysKaTh BHEIIHUE TaOIUIBI B PEKUME U3OJAIUUA OMUOOTHBIX
CTPOK, dYTOOBI (DUIBTPOBATH OIMUOOYHBIE CTPOKHA B OTAENBHYIO TaOJuIly, TPOIOJKAS 3arpy3Ky pPABUIBHO
0T OPMATUPOBAHHBIX CTPOK. AIMUHHCTPATOPHI MOLYT yKa3aTh MOPOr OIMUOOK JIjisi OMEpaluyd 3arpy3Kd, 9ToObI
KOHTPOJIUPOBATH, KAaKO€ KOJHUIECTBO HEMPABUIBHO OT(OpMaTHPOBAaHHBIX CTpPOK 3acrtaiaser ADB mpepoiBarh
OIIEPAIIUIO 3arPy3KHU.

Ucnonn3ys BHEIIHEE TaOJUIBI B COYETAHUU C TapaJLIeabHbiM (aitaossiv cepepoM (gpfdist) MoxkHO moCTHYD
MaKCHMAJIBHOTO PACIAPAJIIETMBAHNS U TTPOIMYCKHON CITOCOOHOCTU 0A3bI JAHHBIX.

Hpyras yrmmura ADB — gpload — 3amyckaer 3amady 3arpys3ku, yKa3aHHYIO B ymOpaBiaseMoMm ¢aiiie B
dopmare YAML. HeobxonuMo omucarh MECTOIIOJIOKEHHE MCXOAHbIX JAaHHbIX, (popMar, HeoOXOMuMbIe IIpeodpa3oBaHusl,
YYACTBYIOIIME XOCThI, aIpecaThl 6a3 JAHHBIX W IPyrue naHubie B daiine yrnpasaenus, nmocie dero gpload BwimoaHsIET
3arpy3Ky. 9TO MO3BOJISET OMUCATH CJIOXKHYIO 33149y W BBIMOJHUTH €€ KOHTPOJIUPYEMBIM CHCTEMHBIM 00pPa30M.




I'maBa 3

HOﬂﬂep}KI/IBaeMbIe KVIMEHTCKHUE IIPNJIO2KEHMN A

[Tonmp3oBaTen MOTyT HMOAKIIOYATHC K 6a3e manubx ADB ¢ moMorbo pa3muaHbIiX KIHEHTCKAX MPUIOKEHMTI:

e Pan kmmenrckux mnpunoxkennit ADB mpemocraBisercs ¢ ycrasosimumkoMm. KimeHTckoe mnpuiaoxkeHune psql
npesocTapiisier mHTepeiic KOMaHIHON CTPOKM;

e pgAdmin III g1 ADB - 510 pacimpenHnas BepCus MOMYJISPHOTO WHCTpyMeHTa yrupasienusd pgAdmin ITT.
Hauwmnas ¢ Bepcun 1.10.0, pgAdmin III Bxaiouaer nomaepxkky crnenudundabx mis ADB dyrkmuit. [lakers:
YCTAHOBKY JIOCTYIHBI JJIs 3arPy3Ku ¢ caiita pgAdmin;

e Vcnonb3ys cranmaprabie nHTEpdeEiichl npuioxkenunii 6a3 nanabix, Takue kKak ODBC u JDBC, nosnb3oarenu
MOTYT CO3JaBaTh CBOW COOCTBEHHBIE KJIMEHTCKWE MPUJIOXKEHWsI, B3ammojeiicTByomue ¢ 6a30ii ganasix ADB.
IMockonsky CYB/l ADB ocuoBana una PostgreSQL, ona wucmonp3yer cTaHgapTHbIE IpaiiBepbl 0a3 MAHHBIX
PostgreSQL;

e BoJbIIMHCTBO CTOPOHHUX KJIMEHTCKUX HHCTPYMEHTOB, KOTOPBIE HCIOJIb3YIOT CTAHAAPTHBIE HHTEpdEeiichl 6a3bl
nannbix, Takue Kak ODBC u JDBC, moryr 6biTh HACTPOEHDI /i nogkaiodenns K ADB.

3.1 Knunentckue npunoxenus ADB
baza mamubix ADB mocraBnsieTcs ¢ HECKONBKAMH KIHNEHTCKAME IPUIOKEHUSIMH, PACIOTOXKEHHBIMA B

$GPHOME/bin rnaBhoii xocr-cucrembl. B rabuuie nepeducienbl Haubosiee 4YacTO HUCIHOJIb3yeMble KJIMEHTCKUE
[PUTIOKEHUS.

Tabnaumnad.1l.: Kinenrckue mpuio)enus

Nms MpumeHeHne

createdb CoznaTnh HOBYIO 6a3y JAHHBIX
createlang OnpeiesuTh HOBBIN MPOIELy PHBINH I3bIK
createuser OrnpenenuTh HOBYIO POJIb OA3BI JAHHBIX
dropdb Vranurs 6a3y maHHBIX

droplang VaamuTh mpoIeay pHbBIH SI3bIK

dropuser VYranurs ponb

PSQL WNurepaktusHbiii Tepmunan PostgreSQL
reindexdb IlepennaekcupoBarh 6a3y JTaHHBIX
vacuumdb Coop mycopa u ananm3 6a3bl JAHHBIX

[Mpu ucnonb30BaHMY KIUEHTCKUX MPUIOXKEHUN CIeayeT TMOIKIIOUYATHCA K 0a3e JAHHBIX C MOMOIIbI0 WHCTAHCA
mactepa ADB. Heobxoanmo y3HaTh mMs I€I€BOM 0a3bl JAHHBIX, UMs XOCTa W HOMED MOPTA MACTEPA, & TAKIKE UM
OJTH30BaTE s 0A3bl JAHHBIX IS MOAKIIOYEHNA. DTA HHGMOPMAIMS MOXKET ObITh TPEIOCTABIEHA B KOMAHIHONH CTPOKE




3.2. Tloakmouenue ¢ TOMOMBIO psql

¢ ucnoJib3oBanuem omnnuii -d, -h, -p u -U coorsercrsenno. Eciu Haxopurcs apryMent, He HPUHA/JIEKAIANR HI OTHOMY
73 TApaMeTPOB, OH WHTEPIPETUPYETCs KaK UMs 0A3bI TAHHBIX.

Bce amu mapamerpbl MMEOT 3HAYEHUs 110 YMOJYAHUIO, KOTOPbIE UCIOJIL3YIOTCs, €CIU ONIus He yka3ana. I1o
YMOJTYAHUIO, XOCTOM sIBJII€TCs JIOKaIbHbIA xocT. Homep mopra — 5432. Vms mosb30BaTesisi — 3TO UMs TOJIH30BATENs
cucrembt OC, Kak u uMs 6a3bl JaHHBIX 110 ymoadanuio. Cregyer obparurh BHUMAHKE, YTO UMeHa, mosb3oBareseit OC
u uMeHa mosb3orareneii ADB HeoOsa3aTeIbHO TOMKHBI OBITH ONUHAKOBBI. FC/IN 3HAYEHMS TIO YMOJIYAHUIO HEBEPHBI,
MOXKHO ycTaHoBUTH Tiepemerntubie PGDATABASE, PGHOST, PGPORT n PGUSER Ha COOTBETCTBYIOIIME 3HAYCHUS
WM ucnonb3oBarh haiii psql~/.pgpass s XpaHEHHs 9aCcTO UCHOIB3YEMBIX MapoJieil.

3.2 lNopkntoveHne c nomouibto psql

B 3aBucuMocTH OT HCIIOJIB3yEMbIX 3HAYEHWI CJEAYIONME TPUMEPbI TOKA3BIBAIOT, KAK MOJIYYUTh JTOCTYI K Oaze
JAHHBIX 1epe3 psql:

$ psql -d gpdatabase -h master_host -p 5432 -U gpadmin
$ psql gpdatabase
$ psql

Ecnu nonp3oBarenbckas 6a3a TaHHBIX €Ille He CO3/aHa, MOXKHO MOJYYUTh JOCTYI K CHCTEMe, TOIKTIOYUBIINCH
K Oaze manabix templatel. Hampumep:

$ psql templatel

[Toce momkrouenns kK 6a3e JAHHBIX psql TPEIOCTABIISET MPHUTJIAIIEHNE C UMEHEM 0a3bl JAHHBIX, K KOTOPOI
B HACTOsIIEE BpeMs IOJKJIOYeH psql, a 3areM CTPOKOBOW Tun => (uau = # JjId CyNepnojib3oBaresis 0a3bl JAHHbIX).
Hampuwmep:

gpdatabase =>'

B xomaHmHO# cTpoKe MOKHO BBOAMTH KOMAHIbI SQL /115 OTIIpaBKu HA CEPBEP U JJIs BLIMOJIHEHUS, TP ITOM
KaXKJasg KOMaHA JOJKHA, 3aKaHIMBAThCA Ha 3HAK ;. Hampumep:

=> SELECT * FROM mytable;

3.3 pgAdmin Il gna ADB

Eciu npegnoguraercs rpadudeckuit uarepdeiic, ciaemayer ucnosb3oparb pgAdmin IIT. Oror GUI-kiuent
nonepkuBaer 6a3br maHHbix PostgreSQL co Bcemm crammaprabivu  dysKiuamu pgAdmin III, nobasisis
nomepxkky dynknmii, cneruduannx mis ADB. pgAdmin ITT nognepxusaer ciaemxytomue ocobernoctu ADB:

o Brermraune TabauIbr;

e Tabumupl ¢  OUTUMHUBMDOBAHHBIM  coexuHeHueM  (append-optimized), BrJOuas  CKarble  TabJMIbL,
ONTUMUBUPOBAHHBIE JJIs1 TOOABJIEHUS;

e Pasznenernmne Tabmauir;

e Quepesu pecypcos;

e I'paduueckuii anasmus ANPLYIN ANALYZFE,
e ITapamerps koudurypanuu cepepa ADB.

[Taker ycranosku mist pgAdmin ITT gna 6a3er ganasix ADB gocrynen ajis 3arpy3ku ¢ ouInaj pHOrO CaiTa,
pgAdmin ITI. UacTpyKIuu mo ycTaHOBKE BKJIIOYEHBI B yCTAHOBOYHBIH MAKET.

Hanee paccMarpuBaloTCa JBE W3 MHOIHX 33/ad aIMUHHCTpHpoBaHusa 0a3bl maHHbix ADB, Koropbre MOKHO
BBIMOIHATH ¢ OMOIb0 pgAdmin III: Pedaxmuposarue konguzypayuu cepsepa u IIpocmomp epaduneckozo naaHa
3ampoca.
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T'naBa 3. Ilogmep:kuBaeMble KJIMEHTCKUE TTPUIOKEHUS

3.3.1 PeaakTtunpoBaHue koHcurypauum cepsepa

Nurepdeiic pgAdmin 111 npexocrasiser a8a cmocoba o0HOBIeHN KOHDUTypanyu cepBepa B PostgreSQL.conf:
JIOKAJIBHO depe3 Mento “@aitr” u ymameHno Ha cepBepe depe3 memio “Uncrpymentsr’. PenakrupoBanne KOHGUTY PN
cepBepa yIAJIEHHO MOXKeT OBITh 0ojiee yIOOHBIM BO MHOTHMX CIydasx, IOCKOJIbKY OHO He TpebyeT 3arpy3kKu Win
konupoBanus PostgreSQL.conf.

HeiicTBust 1718 yIaJeHHOTO W3MEHEHNsT KOH(UTYPAIUU CepBepa;

1. HoakmounThca K cepBepy, KOHMUIYPAIWI0 KOTOPOTO HEOOXOAWMO OTPEeJAaKTUpPOBaTh. llpm momkioueHmm K
HECKOJIbKAM CepBepaM CJieyer yOeanThCs, YTO MPABUJIHHBIN CEPBEP BblJesieH B 0ObeKTe-Opay3epe Ha JIeBOii
[HaHeJIH.

2. Beibpars nyakTel MeHto “Cepeuc — Kongueypayusa cepeepa — PostgreSQL.conf”. Tlpu 3TOM OTKpBIBaeTCS
penaktop BackendConfiguration, oroOpaXkaiomuii COWCOK JOCTYIMHBIX W  PA3PEIMIEHHBIX [MapaMeTpoB
KOH(MUTYpAIUN cepBepa.

3. YcraHOBHUTH mapaMerp, KOTOPbIi HEOOXOAMMO OTPEJAKTUPOBATH, U JBAXKIbI IIEJKHYTH 10 TOU 3alMUCH, ITOOBI
OTKPBITH /IMAJIOIOBOE OKHO HACTPOEK KOHMUrypamuu.

4. BBecru HOBOE 3HAUEHME JIs TapaMerpa uin Beioparh dhiaxok “Enabled” (mo xenanuio) u nazkarsh kuonky OK.

5. Ecau mapamerp MOXKHO BKJTIOYATH, IIePe3arpy3uB KOHMUTYPAIMIO CEPBEPA, METKHYTh “‘greenreload” mian BeiOpars
“@atin — Obnosumsb cepsep”. [liisi MHOrUX mapamMeTpoB TpeOyeTcs MOJHBIM Mepe3anyck cepBepa.

3.3.2 lNpocmoTtp rpacdmyeckoro naaHa 3anpoca

Wcnonb3ys pgAdmin IT11, moxkHO 3amycrurh 3amnpoc ¢ nomouisio EXPLAIN, 4robbl IPOCMOTPETh AeTaJlu IIaHa
3ampoca. BbIBOI COmEp:KUT CBeIeHus 00 ONepalusX, YHUKAJIbHBIX s 00pabOTKu pacrpeaeaeHusx 3ampocos ADB
TaKWX, KK CPE3bI IIJIAHA, W JABUXKEHUS MEXKIY cermeHTamu. MOKHO MpOoCMOTpeTh rpadudeckoe n300parkeHue IjIaHa,
a TaKKe TEKCTOBBIIl BHIBOJ JAHHBIX.

HeficTBust 171 TPOCMOTPA TPApUIECKOrO MIAHA 3aIIPOCa:
1. Boimenws HyKHYyIO 6a3y JaHHBIX B Opay3epe oO0HEKTOB B JIeBOil mamesn, BLIOpaTh nucTpyment “Tools — Query”.
2. Beectu 3ampoc B SQL, neperamuts 00bekTol B GraphicalQuery Builder nnn otkpbiTh daii.
3. Beibpars “Query — FExplain” u mpoBepuTh CIEAYIONINE TapAMETPBI:
o Verbose — 10/mKHO ObITH OTKJIIOYEHO 115t IPOCMOTPA rpadUIecKoro n300pazKeHus IIaHA 3a11POCa;
e Analyze — BRIOpATH 3TOT MapaMeTp JJIst 3ayCKa 3ampoca B JOMOTHEHHE K TPOCMOTPY TIIAHA.
4. 3agepmuTth oneparuio, Haxkas “Explain” B Bepxueil yactu manenu uiu Boiopas “Query — Explain”.

[Inan 3ampoca orobpazkaeTcs B OOJACTH BBIBOJA B HMKHE JacTh dKpaHa. UToOBI MPOCMOTPeTh IpadudecKuii
BBIBOJI, HEOOXOIMMO mepeiitu Ha BKIaAKy “Explain”.

3.4 Nutepdeiicbl npnnoxeHunii 6as gaHHbIX

Ecths BO3MOXKHOCTH pa3pabOTKi COOCTBEHHBIX KJMEHTCKUX TPUJIOXKEHui, B3ammojeiicTByomux ¢ ADB.
PostgreSQL mnpemocrasiaser psig apaiiBepoB 0a3 JaHHBIX st Hanbosee 9acTo ucmosb3yembix AP koTopbie Takxke
MOTyT ucnoib30Barhest ¢ ADB. Drtu apaiisepsr He ymakoBaubl 6a3oBbiM muctpubytusom ADB. Kaxawrit apaiisep
SABJISIETCS HE3aBUCUMBIM ITpoekToM paspaborkn PostgreSQL u momkeH ObITh 3arpy»KeH, YCTAHOBJIEH W HACTPOEH I IS
nogksaiodenus K ADB. Jloctynmbie gpaiiBepsl IpeICTaBIeHbI B TaOIUIIE.
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3.5. VIHCTpYMEHTBHI CTODOHHUX KJINEHTOB

Tabaunald.2.: Uurepdeiicsr 6a3b1 JAHHBIX

API [Opaiisep PostgreSQL Ccbinka ans ckadmeaHums

ODBC pgodbc JIoCTYIIHO B KOMILJIEKTE IIOJAKJOYEHUs K
ADB

JDBC pgjdbce JlocTynmHO B KOMILJIEKTE TOJIKJIIOYEHUsT K
ADB

Perl DBI pgperl http://gborg.PostgreSQL.org/project/
pgperl

Python DBI pygresql http://www.pygresql.org

O61mue nacrpykimu mo gocryiny K ADB ¢ nomompbio API:

1. 3arpy3urs miaardopmy u coorBercrBytonuiit API w3 ncrounuka. Hampumep, MOXKHO TOTYyYIUTh Java-KOMILIEKT
paspatorunka (JDK) u API JDBC or Sun.

2. 3amucarb KJIMEHTCKOe TNpuiIox)enue B coorBercrBuu co cremudukamuavu API. Tlpu nporpamvupoBanuu
MPUJIOKEHUS HEOOXOIUMO CJIEIUTD 38 TeM, 4TOObI He ObLIT BKIIOYEH KAKOW-THO0 HEOIIePKUBAEMbIH CHHTAKCHUC

SQL.

3. Barpy3urh coorBercTByOmuii npaiisep PostgreSQL w HacTpouTh MOIKIIOYEHHE K MACTEP-WHCTAHCY Oa3bl
maaabix ADB. ADB mnpegocraBiasger MakeT KIMEHTCKUX HHCTPYMEHTOB, COIEPIKAIMUN TOAIEPKUBAEMbBIE

IpaiiBepsbl.

3.5 VIHCTpyMEHTbl CTOPOHHUX KJ/INEHTOB

B 6onpbmuncrse croponnunx cpeacts ETL u 6m3uec-anamutukun Bl ucmonb3yforcss cranmapTHbie nHTEPQEHChH
6a3 mannbix, Takune kKak ODBC n JDBC. x MmoxuO HacTpouTh /i noaksaodenuss K ADB, koropas paboraer co

CIIEAYIOIIUMHI WHCTPYMEHTAMU:
e Business Objects;
e Microstrategy;

e Informatica Power Center;

e Microsoft SQL Server Integration Services (SSIS) and Reporting Services (SSRS);

e Ascential Datastage;
o SAS;

e Cognos.

Kpanudwurmuposauusie crenmanuctbl Arenadata MOryT moModYb MOIH30BATENSIM B HACTPOWKE BBIOPAHHOTO

CTOPOHHEr0 MHCTPYMEHTA [JIsi €r0 UCIIO/IH30BaHus ¢ 6a30i JaHHBIX.
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I'maBa 4

NHcTpyMeHThl yipaBJIeHIs

4.1 lNpoBepka cocToaHNA KlacTepa

ITposepka cocrosinusi knacrepa ADB 3anyckaer yrunuty gpstate utility w BeImOTHSET pacmpeneeHHbIN
3ampoc 1Mo 6a3e JTaHHbIX.

JL7ist TpOBEPKH PE3YIbTATOB JAeHCTBUIT HAJT KIACTEPOM HEOOXOAMMO:

1. Orkpoirs kaacrep adb 8 ADCM u naxars kuouky “Check” (Puc.4.1).

ENADATA CLUSTERS  HOSTPROVIDERS  HOSTS  JOBS  BUNDLES Ask for help 000 o

adb o )
. ad Add service
ME ADB 5.17.0_arenadatad_bf (88

Services
Service Version Actions

Hosts
Monitoring Clients 171 monitored

Hosts - Components
ADB 5.17.0_arenadata4_b1 initialized

Configuration
Chrony 5.17.0_arenadata4_b1 synced

PXF 5.17.0_arenadata4_b1 installed

ltems per page: 10 v

VERSION: 2019.02.20-6037d071 ARENADATA © 2019

Puc.4.1.: Banyck mpoBepKu COCTOSHUST KJIACTEPA,
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4.2. 3amyck u ocranoka ADB

2. Ioursepiurs jeiicrBue B OTKpbIBLIIEMCs Juasiorosom okue (Puc.4.2).

Ask for help o

Monitoring Clients 5.17.0_arenadata4_b1 monitored
ADB 5.17.0_arenadata4_b1 initialized

Chrony 5.17.0_arenadatad

Notification
PXF 5.17.0_arenadata4

Are you sure?

=

Puc.4.2.;: Baupoc Ha noATBEpXKI€HHE AeHCTBU

3. OrkpoiTh BKaaky “JOBS” (Puc.4.3).

4. Boibparsb nocientee geiicrBue Haz KiacrepoM adb u B OTKDPBLIBIIEMCsi OKHE 1IPOBepuTh pesysbrarbl (Puc.4.4).

4.2 3anyck n octaHoBka ADB

CyImecTByeT BO3MOXKHOCTH 3amycka u octanoBku Kiaacrepa ADB He TOBKO MOCPEICTBOM KOHCOJH, HO U Yepe3

ADCM.
JI1si OCTAHOBKH KJIACTEPA HEOOXOIUMO:

1. TlepeiiTu Ha n00yI0 BKIaAKy Kiacrepa adb (B nmpumepe “Services”) u naxkarb KHONKY “Stop” Ha BepxHeil manein
(Puc.4.5).

2. Boibpars pexkum ocranosku ADB.

B pexxume smart ocTaHOBKA MPOU3BOIUTCS TOJIBKO B TOM CIyYae, €CJIU OTCYTCTBYIOT KJIMEHTCKHUE COETNHEHUS
K 0a3e JAHHBIX, HHAYE TPOIECC 3aBEPINACTCA ¢ OMUOKOH. UTOOBI MpepBaTh BLIMOIHSIONINECS TPAH3AKINH, 3aKPBIThH
OTKPBITHIE COEIUHEHUS W MPUHYIUTEIHHO OCTAHOBUTH PA0OTY KJlaCTepa HEOOXOAWMO HUCIOJb3/IBaTh pexum fast. B
pexxume immediate TPUHYIUTEILHO 3aBEPINAIOTCSA MPOIECCHl Postgres, He 1aBas KOPPEKTHO 06paborarh TPaH3aKIUU
KJIACTEPY. DTOT PEXKHUM HE PEKOMEHJIYeTCs, TaK KAK B HEKOTOPBIX CJIydasX MOXKET IPUBECTH K IIOBPEXKIECHUI0 0a3bl
JaHHbIX. [IJIg TOATBEpKIeHNs AefCTBUS HeOOXOnuMO HaxKaTh Kuonky Run (Puc.4.6).

3. B pesymbTaTe yCIemHON# OCTAHOBKHU KJIACTEPA MOCJEe OOHOBJIEHHS CTPAHWIIBI MMKTOTPAMMBI CTATYCOB CEPBUCOB
MEHSIIOT 1BeT Ha opamxkesblil (Puc.4.7), a kiaacrep MeHser cocrosiuue ¢ running ua stopped (Puc.4.8).
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I'maBa 4. VBCTpyMeHTH ynpaBJIeHHS

CLUSTERS ~ HOSTPROVIDERS ~ HOSTS  JOBS  BUNDLES Ask for help 000 o

Action Objects Start date Finish Date Status

CHECK 1 map. 2019 r., 17:31:17 1 map. 2019 ., 17:31:26 success
INSTALL 1 map. 2019 r., 13:36:01 1 map. 2019 ., 13:36:56 success
adb 1 map. 2019 r., 13:10:32 2019 r., 13:12:50 success
INSTALL adb 1 map. 2019 1., 13:09:41 2019r., 13:09:45 failed
INSTALL adb 1 map. 2019 ., 13:08:01 2019 ., 13:08:59 success
INITDB adb 1 map. 2019 r., 13:05:03 2019r., 13:06:09 success
IN LL_ADB adb 1 map. 2019 ., 13:01:26 2019 ., 13:04:31 success
DOES NOT EXIST does not exist 1 map. 2019 r., 12:16:56 2019r., 12:17:02 success
DOES NOT EXIST does not exist 1 map. 2019 r., 10:09:03 2019 ., 10:09:09 failed

DOES NOT EXIST does not exist 1 map. 2019 r., 9:19:21 2019r., 9:19:27 success

Items per page: 10 1-100f10

VERSION: 2019.02.20-6037d071 ARENADATA © 2019

Puc.4.3.: Bknagxa “JOBS”
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4.2. 3amyck u ocranoka ADB

ENADATA CLUSTERS HOSTPROVIDERS HOSTS JOBS BUNDLES
JOBS / CHECK - ADB [ CLUSTER]

Check - adb [ cluster]

MBI ADB 5.17.0_arenadatad_bf

23-ansible-out.txt
[ Success ] -- ADB cluster status

23-ansible-err.txt [ Success ] -- Distributed query on cluster

23-check-out.json

VERSION: 2019.02.20-6037d071

Puc.4.4.: [Ipoepka cocTossHuS KJTacTepa

Ask for help

000 o

ARENADATA © 2019
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I'maBa 4. VBCTpyMeHTH ynpaBJIeHHS

ENADATA CLUSTERS  HOSTPROVIDERS  HOSTS  JOBS  BUNDLES Ask for help 000 o

adb o )
i |&3 Add service
MBI ADB 5.17.0_arenadatad_bf

Services
Service Version Actions

Hosts
Monitoring Clients 5.17.0_arenadata4_b1 monitored

Hosts - Components
ADB 5.17.0_arenadata4_b1 initialized

Configuration
Chrol .17.0_ synced

PXF 5.17.0_arenadata4_b1 created

tems per page: 10

VERSION: 2019.02.20-6037d071 ARENADATA © 2019

Puc.4.5.: OcranoBka KjacTepa
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4.3. Yupasnenne (ailyIoOBBIMU IPOCTPAHCTBAMU

Action parameters

ADB shutdown mode:

fast

immediate

Puc.4.6.: Beibop pexkuma OCTAHOBKH KJIacTepa

Important: B pesymprare TOro wim WHOTO AEHCTBUS COCTOSHUS CEPBUCOB HE MEHSIOTCS HA stopped, a COXPAHSAIOT
TO K€ 3HAYEHWE, 9TO W MOCJIEe WHCTAJIISAIUN. DTO CBSI3aHO C OMACEHWSMYU WHBAJHUIAINN COCTOSHUS B CIydasix, KOTIa
kinacrep ADB ynpasisiercs: uepe3 KoHCOTb B 0oxon ADCM

s 3amycKa KiaacTtepa HeoOXOIIMO:
1. IlepeiiTu Ha I00yI0 BKIAAKY KjaacTtepa adb n HaxkaTh KHONKY “Start” Ha BepxHEil TaHEH.
2. TlogTBepauTh meficTBUE B OTKPBIBIIEMCS JIUAJOTOBOM OKHE.

3. B pesymbprare ycnemHoro 3amycka KJiacTepa II0Cje OOHOBJIEHHWS CTPAHUIIBI MAKTOIPAMMbBI CTATYCOB CEPBUCOB
MEHSIIOT IIBET Ha, 3€JIEHBIN, KJIACTEeP MEHSIET COCTOSHUE C stopped HA TUNNING.

4.3 VYnpasneHue ¢aiioBbiMMN NPOCTPAHCTBAMMU

Hocmynmno ¢ eepcuu 5.19.0 _arenadatad_ bl

s ynpasienus daitnobimu npocrpanctBamu cpeiacrBavMu ADCM moxker ObITh HCIOIB30BAHO JIEHCTBHE
“Manage filespace”. [HeiicTBue m0CTYIHO /sl TPOMHUIIMAIU3UPOBAHHOrO Kiacrepa ADB:

e B BomazaioneM Crmcke JefcTBUi Ha, CTpAHUIE CO CIUCKOM cepBucos “Services” nya cepsuca ADB;
e B Buje KHONKM B BepxHel NaHe u Ha cTpaHuilbl cepsuca ADB.
HeiicTBue BbI3BIBAET qUAIOrOBOE OKHO yupassenus aitnobiv npocrpancrsom (Puc.4.9).

B mumanoroBom OKHE JOCTYIIHBI CJETYIONINAE OIS
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I'maBa 4. VBCTpyMeHTH ynpaBJIeHHS

ENADATA CLUSTERS  HOSTPROVIDERS  HOSTS  JOBS  BUNDLES Ask for help 000 o

/ CLUSTERS / ADB m

adb o )
i |&3 Add service
MBI ADB 5.17.0_arenadatad_bf

Services
Service Version Actions

Hosts
Monitoring Clients 5.17.0_arenadata4_b1 monitored

Hosts - Components
ADB 5.17.0_arenadata4_b1 initialized

Configuration
Chrol .17.0_ synced

PXF 5.17.0_arenadata4_b1 created

tems per page: 10

VERSION: 2019.02.20-6037d071 ARENADATA © 2019

Puc.4.7.: Crarychl cepBuCcOB
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4.3. Yupasnenne (ailyIoOBBIMU IPOCTPAHCTBAMU

ADATA CLUSTERS HOSTPROVIDERS HOSTS JOBS BUNDLES Ask for help

/ CLUSTERS

Bundle Description Actions

monitoring Monitoring 2.7 running

adb ADB 5.17.0_arenadata4_b1 ADB cluster stopped

ltems per page: 10

VERSION: 2019.02.20-6037d071 ARENADATA © 2019

Puc.4.8.: Cocrosinue kiracrepa
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I'maBa 4. VBCTpyMeHTH ynpaBJIeHHS

ado

Action parameters

Storage device:

Location of temporary files:

Location of transaction files:

Name: space0

Path: /data2

Pwuc.4.9.: TuanoroBoe okHO ympaBjienus GpailJiOBbIM TPOCTPAHCTBOM

e Name - wumsa ¢aitioBoro mpocrtpancTBa. Moxker OBITH YKa3aHO WMs YK€ CYHIIEeCTBYyoIEero ¢aiiaoBoro
MIPOCTPAHCTBA, /I COBEPINEHNS ONePAIuil HaJI HUM;

e Path — myTn, 0o KoTOPOMY JOIKHO OBITH PACIONIOXKEHO (haittoBoe mpocTpancTBo. Ecim He yKazaHo ycTpoicTBo,
HA KOTOPOM JIOJIZKHO ObITH PACIOJIOKEHO (aflIoBoe MPOCTPAHCTBO, MYTh JOJKEH CYIIECTBOBATH HA BCEX XOCTAX
KJlacTepa ¥ ObITb JOCTYIHBIM Ha 3allMCh CUCTEMHOMY LoJjib3oBareso ADB;

e Storage device — ums yCcTpo#icTBa, KOTOPOE HEOOXOIMMO UCTIOIB30BATE IJIsi CO3Aanust (haifjI0BOro mpoCTPAHCTBA
(nanpumep, sdc). [Ijisg MCHONB30BaHMs JTON ONIMM MMs yCTPOMCTBA JOJIKHO COBIAQJATh HA BCEX CEPBEPax
knacrepa. Ha ycrpoiicTBe B mpollecce WHUIUATA3ANME co3faercsa daitnoBas cucrema XFS, ycrpoiicTso
MOHTHPYETCs B yKA3aHHBIA B MPEBIILYIIEM TapaAMETPe My Th;

e Location of temporary files — nepemectTuts Bpemenubie ¢haitapl B ykazanuoe ¢haiiioBoe mpoCTPAHCTBO;

e Location of transaction files — nepemecTuts daitabl Tpan3axknmii B yKazanuoe ¢GailjioBoe mpoCTPaHCTBO.

Important: Onmuu nepemertienusi BpeMeHHbIX (aityioB u (aiiyioB TpaH3akimii B Apyroe (ailioBoe mpocTpancTBo
TPEOYIOT OCTAHOBKH KJIacTepa. AKTUBHbBIE COEMHEHUs! IOJIb30BATENEH IPEPBIBAIOTCS

4.4 PacwupeHue knactepa 6es ADCM

VBem4IuTh MPOU3BOIUTEIHHOCTh U EMKOCTh XPAHUJIUINA MOXKHO, pa3sepuys Kiaactep Arenadata DB, no6asus
HOBBIE CEIMEHT-CEPBEPA B MACCHUB.

XpaHUIuINg JaHHBIX OOBIYHO PACTYT MO Mepe cOOpa MOTOMHUTEIHHBIX JAHHBIX U YBEIUIEHUS CPOKOB XPAHEHUST
CyIIECTBYIOIMMUX. Bpemsi OT BpeMeHH HeOOXOAWMO YBEJIMYHWBATH E€MKOCTb KJACTepa [Jjisd KOHCOJWIAINU PA3HBIX
XpAHUININ, B OMHONH Oa3e maHHBIX. Takke MOXKeT TOTPEOOBATHCSA MOMOTHUTETbHAS BBIYUCIATETbHAST MOITHOCTD
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4.4. Pacmmpenwue kiacrepa 6e3 ADCM

[IPOIECCOPa I Pa3MEIIeHnsT HETABHO J00ABJIEHHBIX MPOEKTOB AHAJUTHUKU. XOTs ObLIO Obl Pa3yMHO OOECIEIUTH
MOTEHITHAJT JIJI POCTA TPU W3HAYAJIBHOM ONPEEEHUN CUCTEMBI, HO, KaK MPABUJIO, HEBO3MOXKHO WHBECTUPOBATH B
PEeCypchl 33/I0JIT0 JI0 TOTO, Kak OHM norpedbyiorcs. [losromy ciieayer mepmoguvecKd BBIIOJIHSATH paciiupeHue 6a3bl
JIAHHBIX.

IIpu nobasmenuu pecypcoB B ADB mo mpuumae MPP-apxuTekTypbl ee eMKOCTh W IIPOU3BOJUTETHHOCTD
TakWe, KaK ecau Obl cucTema ObLIa MEepBOHAYAIHLHO PEAJTM30BAHA C JI0OABIEHHBIMU pecypcamu. B orimume oOT
XPAHUJININ, JAHHBIX, TPEOYIONNX 3HAYUTEILHOTO MPOCTOS Ajsd cOpoca u BOcCTaHOBJeHWs mgaHHBIX, B ADB »sroT
MOKa3aTe/ib MUHUMAJIBHBIA 33 CYET MOITAMHOIO MPOIECCa paciuimpeHus. PeryispHble U ChoeruaJbHbEe padoune
HArPY3KU MOTYT TPOJIOJIZKATHCS B XOJIE TIEPEPACIIPEIeTIeHUsT JAHHBIX C COXPAHEHUEM TIOCTIeI0BATETBHOCTH TPAH3AKIIUH.
A MuHUCTPATOP MOXKET HA3HAYWTH AKTUBHOCTD PACHPEETeHHs B COOTBETCTBUU C TEKYIUMH ONEPAIUSIMEU U DU
HEOOXOAMMOCTHY [IPUOCTAHOBUTH U BO30OHOBUTD €r0o. A TabJIMIbl MOXKHO PAHKUPOBATH TAKUM 00pa30M, 4T00bI HAOOPbI
JIAHHBIX MEPEPACTIPEIEIISIINCH B TPUOPUTETHOM MOPSIKE JIJIsT CKOPEHIIIEro NCIOIb30BAHNST TTOJIY Y€HHOTO PACIITMPEHHOTO
00beMa KPUTHIECKUMY PAOOYNMU HATPY3KAMU WJIN /I OCBOOOXKIEHUS HEOOXOIUMOTO JUCKOBOTO TMPOCTPAHCTBA, JIJIst
repepacipeieieHus O9eHb OOTBIMTNX TAOHUII.

B mporecce pacmmpenust MCIONb3YIOTCA CraHgapTHbie onepanuu 0Oas3bl gaubix ADB. 3epkanmposanue
CErMEHTOB M BCE MEXAHU3MbI PEITMKAIMUA OCTAIOTCH AKTUBHBIME, [IO9TOMY OTKA30yCTOMYUBOCTH OGECKOMIIPOMUCCHA,
a Mepbl aBapPUIHOTO BOCCTAHOB/IEHUS 3(PDEKTUBHEI.

o [lranuposarue pacuwupenus Kaacmepa
e [lodzomoska u dobasierue Y3406
o Jlobasaenue HOBHLL Ce2MEHM-CEPBEPOE
o Ilepepacnpedenerue mabauy,
o Voanrenue apemennotl cremvl pacuupenus
IIpu pacmmpennn 6a3br manabix ADB cienyer oxxumarh ciaemyionme 0COOEHHOCTH:

[ MaCH_ITa6I/IpyeMOCTB n TIPpOU3BOJUTEJIBHOCTH — TIPpHU ,HO6&BJI€HI/II/I pecypcoB €MKOCTH W TIPOU3BOAUTEJIBHOCTH
KJjlaCT€pa TaKue, Kak e€CJInu OB cucTema ObLIa IEepBOHAYAJIbBHO pPeaJIn30BaHa C ,ZLO6aB.HeHHbIMI/I pecypcamMu;

e Becnepeboiinas pabora mpu paCIIUpEHWH — peryagpHble pabodme HArpy3KH, KaK 3allTaHAPOBAHHBIE, TaK
U CIeNuaJibHbe, He MpepbiBafoTcdA. Jlyis WHWIWAIM3Aanud HOBBIX CECMEHT-CEPBEPOB Tpebyercs KOPOTKUil
3AlJIAHUPOBAHHBINA [IEPUOJ] BPEMEHHU IPOCTOsi, AHAJIOIMYHBIH HEOOXOAMMOMY JIJisi IEPE3AIlyCKa CHCTEMbL.
IIpomoKuTeIbHOCTH TPOCTOST He CBsI3aHa C Pa3MepoM KJIacTepa 10 WUJIH TOCJe PACITHPEHNsT;

e CoryracoBaHHOCTH TPAH3AKIIWIH;

e OTKa30yCTOWYUBOCTH — BO BpPEMsi DACIIMPEHUs CTAHIAPTHBIE MEXAHU3MbI OTKA30yCTONYUBOCTH, TAKHE KaK
3epKaJbHOe OTOOPaKeHNe CErMEHTOB, OCTAIOTCHA AKTUBHBIMU, IIOCIEJ0BATEIbHBIMU U P DEKTUBHBIMU;

e Pennmkanust w aBapuiiHOe BOCCTAHOBJIEHHE — BCE CYIIECTBYIOIINE MEXaHW3MbI PEIJIHKAINN TTPOIOIAKAIOT
GbyHKIMOHNPOBATH BO BpeMsi pacinupenns. HeoOxoauMbre B cirydae cOOst MJIv aBAPUY MEXAHIU3MbI BOCCTAHOBJICHU S
ocTaroTcs 3P PEKTUBHBIMH;

e IIpospagnocTs mpomecca — B HIPOIECCe DPACHIMPEHHs WCIOJIb3YIOTCH CTAHJIAPTHBIE MEXAHU3MBbI, [T0ITOMY
AIMUHUCTPATOPHI MOTYT JUATHOCTUPOBATH M YCTPAHATH JIFOOBIE TPOOIEMBT;

e HacrpamBaembIii TpoIiecc — pacuinpeHne MOKeT ObITh JJINTEIbHBIM TPOIECCOM, HO €r0 MOXKHO BIIUCATH B TpaduK
TeKyIux omeparnuii. TabIuipl CXeMbl PACIINPEHUsT MO3BOJAIOT AJMUHUCTPATOPAM YCTAHABJIMBATH MPUOPUTET
OPsIKA ITepepaciIpeieieHns TabIuIl, a AKTUBHOCTD PACITUPEHNST MOYKET OBITh IPHOCTAHOBIEHA W BO3OOHOBJIEHA.

[InanupoBanue u pusnIecKue aCIeKThI IPOEKTA 10 PACIIHPEHUIO KJIACTEPA COCTABIAIOT OOJIBIITYIO 9acTh PabOThI,
geM caMo pacmiupenue. s mIaHnpOBAHUS W BBIMTOJTHEHNS TPeOyeTcss MHOTOMPOMUIbHAS KOMAHIA — JJIsI JIOKATBHBIX
YCTAHOBOK HEOOXOIMMO MOJIYYUTh U MOATOTOBUTH TPOCTPAHCTBO [IJIsT HOBBIX CEIMEHT-CEPBEPOB; CEPBEPA JIOJIKHBI OBIThH
BBIOPAHBI, TPUOOPETEHDI, YCTAHOBIEHDI, TIOIKTIOYEHbI, HACTPOEHBI U TPOTECTUPOBAHbL. JIj1s1 00IaYHBIX PA3BEPTHIBAHUI
JIOJIZKHBI OBITH CIEeTaHbl AHAJIOTUIHBIE PAOOTHI.
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I'maBa 4. VBCTpyMeHTH ynpaBJIeHHS

[Tocste moaroToBKHM HOBBIX IIATGOPM U KOH(MUTYPAIUT X ceTel HeOOX0IuMO HACTPOUTD OIIEPAIIMOHHBIE CUCTEMbBI
¥ BBITIOJIHUTD TE€CTHI HA TMTPOU3BOAUTEILHOCTE ¢ momomibio yruaut ADB. T1O kiacrepa BKIIOYAET YTUINTHI, KOTOPHIE
TIOJIE3HBI JJIA TeCTUPOBAHUSA M 3AIMCH HOBBIX CEI'MEHT-CEPBEPOB Mepe/ HavajoM PAaCIIUPEHN.

Cpa3zy mocjie yCTaHOBKM U TECTUPOBAHUS HOBBIX CEIMEHT-CEPBEPOB HAYMHAETCs HporpaMMHas ¢rasa Mpolecca
pacliupeHus, CIPOEKTUPOBAHHAA MUHHUMAJILHO Pa3pylIUTEIbHON, TPAH3aKIUOHHO IIOC/IEI0BATEIbHOM, HAIEeKHON U
TUOKOIA.

Bo Bpemsa mHWIIMAIN3AINT XOCTOB HOBBIX CETMEHT-CEPBEPOB W MOATOTOBKU CHCTEMBI K TTPOIECCY PACITADEHUST
€CTh KOPOTKHIl WHTEPBAJ MPOCTOS. DTO BPEMsi MOXKET OBbITh 3aIJIAHMPOBAHO HA TEPHUOJ] HU3KOH AKTUBHOCTH BO
n3bekaHre HAPYIIEHNs TeKyIuX Ousnec-onepanuii. B redenve mHUIMAIN3ANNNA BBIMTOTHIIOTCS 3a/1a91:

o Ycranasiusaercs [10;

e Cosnmaercs 6a3a JaHHBIX ¢ 0OBEKTAMHK Ha XOCTaX HOBOTO CErMEHT-CEpPBEpa;

e Cosmaercs cxeMa pacliupeHus B 0a3e JAHHLIX master s yIpaBieHHs IPOLECCOM PaCIIAPEHUS;

o llzmensierca nosmruka pacupenenenns Ha DISTRIBUTED RANDOMLY nnsa KaxKjoil Tab/IMIbL.
3arTem cucTeMa Mepe3arnycKaeTcs, U MPUI0KEHUs BO30OHOBISAIOTCS:

e JloOaBjieHHBIE CErMEHT-CEPBEPA CPa3y CTAHOBSATCH JOCTYIMHBIMH W YIaCTBYIOT B HOBBIX 3aMpOCAX U 3arpy3Ke
maabix. OQHAKO CYIIECTBYIONIUE JAaHHbIE NCKAXKAIOTC, TAK KaK OHU CKOHIEHTPUPOBAHBL HA UCXOIHBIX CEIMEHTAX
¥ JOJI’KHBI OBITH ITEPEPACIIPEIETIEHBI IO UX HOBOMY OOIEMY HWHCY;

e Ilo mpuuwmne TOrO, 9TO TAGJUILI TEMEPh UMEIOT PAHIOMHYIO TOJHUTUKY PACIPEIEIEHUs, ONTUMA3ATOD CO3/IaeT
TLJIAHBI 3aIPOCOB, KOTOphIE HE 3aBHCAT OT KJO4Yeil pacrpeiesieHus. HekoTopble 3ampochkl CTAHOBATCS MeHee
3¢ deKTUBHBIME, TOCKOJIBKY HEOOXOIUMBI JOTOTHUTEILHBIE OMEPATOPDI TAHHBIX.

Tabuuupl U TAPTULMU [IEPEPACIIPENENIOTCs, UCIIOJb3Ysl TabIMIbl KOHTPOJIA paciuupenus (expansion control) B
Ka4ecTBe MHCTPYKIUH, [IPU ITOM:

e Jljis w3MeHeHUs] TMOJUTHUKU PACIpenesieHus 0OpaTHo K UCXOmHOM ucnomn3yercs oneparop ALTER TABLE c
napamerpoMm REORGANIZE=TRUE, B pe3yibrare JaHHbIE PACIPEIEISIOTCS 10 BCEM CEPBEPaM, CTapbiM U
HOBBIM, B COOTBETCTBHUE C MEPBOHAYAIBHON MOJUTHKOMN;

e Craryc Tabnui, 06HOBIsIeTCd B Tabaumax expansion control;
o OmTuMmU3aTOp 3aMpoCcoB co3maeT 6osee 3(pPEKTUBHBIE MIAHBI BLITIOJIHEHU, OTTUPASCh HA KJIIOUYH PACTIPEICICHNU .
Pacmupenne xnacrepa ADB 3aBepiaercsd Mo OKOHYAHUIO MEPEPACIPEIeIeHNsT BCeX TaOJIAII.

[lepepacnpemenenne MaHHBIX — 3TO JJIUTEJBHBIA TPOIECC, CO3JAMOMMIA OOJBIIYI0 CETEBYI0 U IUCKOBYIO
aKTUBHOCTB. [lepepacmpe/iesienne HEKOTOPBIX 0Y€Hb OOMbINX 6a3 JAHHBIX MOXKET 3aHATh HECKOJbKO jHeit. C mesnbio
CBECTH K MUHUMYMY IIOCJIEJCTBUSA HOBBIIIEHHON AKTUBHOCTY Jj1s OM3HEC-Ol1epanuil CuCTeMHbBIE 3/ IMUHUCTPATOPHI MOL'Y T
MPUOCTAHABINBATH U BO30OHOBJISATH AEATEIBHOCTD MO PACITUPEHUIO KJIACTEPA HA PA30BOH OCHOBE MJIU B COOTBETCTBUU
¢ 3apanee 3a7aHHbIM rpadukom. Habopam JTaHHBIX MOKHO YCTAHOBUTH TPUOPUTETHOCTH [IJIsT TOTO, YTOOBI KDUTHIECKHU
BayKHbIe NIPUJIOKEHUA B IIEPBYIO O4Yepeb MOJIYyYU/IN HOIb3Y OT PACIIUPEHUd.

3a Bech IpOIecC pacUINpeHns yTUInTa gpexpand 3amycKaeTcs deTbipe pa3a ¢ PA3INIHbIMA aPAMETPAMU:
1. Ilpw co3manmm HACTPOEUHOTrO (paiiia:

gpexpand -f hosts_file
2. Ilpu nHuNMaIM3anUN CEIMEHT-CEPBEPOB U CO3/IaHUH CXEMbl DACIIUPEHUS:

gpexpand -i input_file -D database_name

Vruaura gpexpand cO31aeT KATAJOT JAHHBIX, KOMUPYET MOJIH30BATEIbCKIAE TAOJIUIBI U3 BCEX CYIIECTBYIOIINX
0a3 JaHHBIX B HOBbIE CEIMEHT-CEPBEPA YW 3AMUCHIBACT METAIAHHBIE JJIs KaXKI0i TaOJUIBI B CXEMY PACIIUPEHUS JIJIst
OTC/IeXKMBaHUs cTaryca. I1o 3aBepiiennn mporecca omeparus Pacinpenns (PUKCAPYETCS W ABISIETCs HeOOPATUMOI.

3. Ilpu nepepacupezenennn Tabmuir;
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4.4. Pacmmpenwue kiacrepa 6e3 ADCM

gpexpand -d duration

[lpu waUnMnamm3anun gpexpand aHHYJIUPYET TOJUTUKHA PACIPEIEIeHNs X31a B TaOJWIAX BO BCEX
CymIeCTBYIOMMX 0a3axX MTaHHBIX, 3a HCKJIOYEHHWEM POIWTEIbCKAX B CEKIIMOHWPOBAHHONW TAO/UIE, W yCTAHABIUBAET
PAHIOMHYIO TIOJIUTUKY PACIPEIEIeHIs IJisi BCEX TaOuIl.

Jia  3aBeplieHus [IPOLECCA PACIIMPEHHsS CUCTEMbl HEOOXOMMMO 3alyCTuTh yTuaury gpexpand s
nepepacnpeeenus Tabaull JAHHBIX M0 JT0DABIEHHBIM CErMEHT-CepBepaM. B 3aBucuMOCTH OT pa3mepa u Macirabda
CHCTEMBI TTEPEPACIPEIETIEHIE MOYXKET ObITh BBIMTOJHEHO 3a OJHY CECCHIO WJIU €r0 MOXKHO PAa3IeIduTh MO JTamam, HO
B TedeHwe 0ojiee MPOMOJIKUTENHHOIO Mepruoaa. B mporecce mepepacnpeneieHuss TaOIUIbl U MaPTUIUN HEIOCTYITHbI
Ui omeparuii arenns u 3anucu. 1lockonbKy Kaxkzias Tabsuia mepepacipeiesisieTcs MO HOBBIM CerMeHT-CepBepaM,
[IPOM3BO/IUTEILHOCTh 0a3bl JAHHBIX [TOCTEIIEHHO YJIy4INAeTCs U B HTOre IIPEBBIIIAET TOT YPOBEHb, KOTOPBIA ObLI /10
pacIpeHns.

B kpynmrOMacmTabHbIX CHCTEMAX, TPEOYIOIMINX HECKOJBKIX CEAHCOB MEPEPACIPEIEIEHUs, MOXKET MOTPEOOBATHC
HEOTHOKPATHBIN 3amycK gpexpand. Y THInTa MOKET ObITH ITOJE3HA MPH SIBHOM PAHKUPOBAHUH ITEPEPACIPEICTEHHOMN
TabJIUIIBL.

[Io 3aBepIeHN0 MHATMAIA3AIUYA 1 BO3BPAIEHUIO CUCTEMbI B OMEPATHBHBIN PEXKUM ITOJIb30BATEH MOy Ia0T
JIOCTYyT K 0a3e MaHHBIX, HO BO3MOXKHO YXVIIIEHWE MPOU3BOAUTEILHOCTH CHCTEM, KOTODPHIE B 3HAUWTEILHON CTEmeHn
3aBUCAT OT X3MI-pacupenesnaenns Tadaui. OObrdabIe omeparun, Takne Kak 3agannsa ETL, mogb3oBaTenbckue 3ampoch
¥ OTYETHI, MPOIOIKAIOTCS, XOTSI IMOJB30BATEIN MOTYT OTMEYaTh DOJee MeIIeHHOe BpeMsi OTKINKA.

Korna rabmuma wmMmeer paHAOMHYIO MOJATHKY pacipeaerenns, 0a3a manabix ADB me Moxker mpuMeHATH
yaukasbubie orpanuuenus (manpumep, PRIMARY KEY), nockosibky noBTOPSIFOIIMECS CTPOKM HE BbLIJAIOT OHNIMOKY
“constraint violation”. 9To moxker moBausTh Ha ETL u mpomeccsr 3arpy3ku [0 TeX MOpP, MOKA HE 3aBEPITATCS
riepepacipeiesienre TabIUIIb.

4. Ilpu ynajenun cxeMbl PACIINPEHUSA:

gpexpand -c

4.4.1 MnaHupoBaHMe pacliMpeHus Kacrtepa

TimarenbHOE MIAHUPOBAHUE O0ECIEYMBAET YCIEX MPOEKTa Mo pacimupennto knacrepa ADB. Tembr manaoro
pa3zesia moOMOralT yOeIUThCS B TOTOBHOCTH K TIPOIECCY PACITHPEHWS CHCTEMBbI:

o KonmpoavHuiii cnucok pacuuperus
o [Iranuposanue 106020 annapammnozo 060pydo6arus.
o [lranuposanue UHULUGAUZAUUY HOB020 CE2MEHM-CEPBEPE

o [laanuposarue mabauyvl nepepacnpedeserus

KoHTponbHbI cNUCok pacluvpeHus

KOHTpOJ’IbeIfI CIIMCOK DpaCHIMpEHuA — 3TO CIIMCOK, BKJ'[IO‘I&IOHH/II‘/’I 3aJa4u IJid IIOAI'OTOBKHM M BbIIIOJIHEHUHA
rporecca pacirupennst 6a3sl Janasix ADB.

Omnulaiin-3a/iaum nepej, IpoeccoM paciuupesus (CucreMa padoTaeTr U JIO0CTYITHA):

e Pazpaborarh ¥ BBINOJHUTH IJIAH 3aKa3a, CO3JAHUS U MOJKJIOYEHWs HOBBIX AallllaPATHBIX 1aTdOPM Win
[IO/IFOTOBUTH OOJIAYHbBIE PECYPCHI;

e Paszpaborars miman pacmmpenus 0a3bl JaHHBIX. (COMOCTaBUTH KOJIMYECTBO CETMEHTOB HA OIHOM XOCTE,
3aIlJIAHUPOBATH TEPHUOJI TPOCTOA JJid TECTUPOBAHUA IPOU3BOIUTEIBHOCTH W CO3JAHUA CXEMbl DACIHINPEHUS,
Ha3HAYUTH WHTEPBAJIBI JIJIs TI€PePaCIpPeaeTIeHns Tab I,

¢ BoImosiHUTh MOTHBIA COPOC CXEMBT;

e YCTAaHOBUTH JBOWUYHBIE (DAMIBI 6A3BI JAHHBIX HA HOBBIE XOCTHI;
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Ckouuposarb SSH-kitouu na nosbie xocrol (gpssh-exkeys);

IIpoBeputh pabOTOCIIOCOOHOCTH OMEPANIMOHHON CHCTEMBI HOBOTO OOODYIOBAaHWS WM OOJAQYHBIX PECYPCOB
(gpcheck);

ITpoBepuTh MUCKOBBI BBOJ-BBIBOJ M MPOIIYCKHYIO CIOCOOHOCTDH MAMSATH HOBOTO OBOPYIOBAHHA MM OOJIAYHBIX
pecypcos (gpcheckperf);

IIpoeputh, uTO B Karajore master data HeT <upe3BblYaiiHo O0JBIIMX DANIOB B IUpEKTOpUsX pg log u
gpperfmon/data;

ITposeputrs, uro Her npobiem ¢ Karasorom (gpcheckcat);
IMoarorosursb Hacrpoednsiii daiin mist paciupenus (gpexpand).

Odaaiin-zagauu pacmmpenus (cucrema 3a0JI0KUPOBAHA U HEJOCTYIHA, JIJIs BCEX JIEHCTBUIT MOIB30BaATE IS BO

BpeMs JAHHOIO IPOLECCA):

ITpoBepuTh Cpey OIEPAIMOHHON CHCTEMBI JIJIg OObeIMHEHUs CYIIECTBYOMUX ¥ HOBBIX AIIAPATHBIX ILIaTdopM
uiu obsaunbix pecypcos (gpcheck);

IIpoBepuTh IMCKOBBIM BBOJA-BBIBOI U TMPOIYCKHYIO CIHOCOOHOCTH MAMSTH [Ijisi OObEeIWHEHWsS CYIIECTBYIOIIUNX W
HOBBIX aNapaTHbIX mardopM uim objiadubix pecypcos (gpcheckperf);

Nuunmanu3upoBarh HOBbIE CEMMEHT-CEPBEPA B MACCUBE UM CO3/aTh cxeMy paciuupenus (gpexpand-i input_ file).
OmnutaiiH-paciiupenue u nepepacnpegejieHne Tadumi (cucrema paboraer u JOCTYIHA):

OcranoBuTh JTI00BIE ABTOMATH3UPOBAHHBIE TTPOIECCHI CO3AHNS CHAMIIIOTOB WJIM JPYTHE MPOIECCHl, 3aHUMAOIINE
JIMCKOBOE TTPOCTPAHCTBO, MEPe/ HAYAJIOM TePEPACIpeIeIeHus TabJInIT;

IMepepacupenenutb TabiuIbl ¢ HOMOIIBIO PACHIMPeHHOl cucrembl (gpexpand);
Yaanurs cxemy pacuupenus (gpexpand-c);

Sanyctuth analyze i OOHOBJIEHWS CTATHUCTUKU pacupenesieHus. Bo Bpems paclimpeHus HCIOJb30BaTh
gpexpand -a, nocje pacmupenus: — analyze.

MnaHuposaHue HoBoOro annapatHoro obopynosaHus

[Ipogymanubii M TINATENBHBI I1I0AX0J K Pa3BOPAYMBAHUIO COBMECTHMOIO ODODYZOBaHUS 3HAYUTEIHHO

COKpallla€T BO3MOXKHbIE PUCKHU TIPOIIECCA PACIITUPEHUA.

Anmaparubie pecypchl W KOH(MUTYPAIUU [IJIsi HOBBIX CErMEHT-CEPBEPOB JOJIKHBI COOTBETCTBOBATH PECypCaM

cymectBytomux xoctoB. [Ilarn mo mraHMpPOBAHUIO W HACTPOMKE HOBBIX AMMNAPATHBIX MIATHOPM PABTUIAIOTCS JIJTsT
KaxkKJI0r0 pa3popaduBamusg. HekoTopbre obIue peKOMeH IAINN:

IoaroroButs (husmyeckoe TPOCTPAHCTBO I HOBOTO OOOPYIOBAHUS, YIECTh OXJIAYKICHNE, UCTOYHUK TTHTAHUS W
npyrue dusmdeckure (HhaxkTopbI;

Onpenenurh HU3UIECKYIO CETh U KaOeIu /s MOIKJIIOYEeHUsT HOBOTO U CYIIECTBYIOMIEro 000PYI0BaAHNUS;

CornocraBurh  cyiiecTByomiee npocrpaHcTBo IP-anpecoB um paspaborarh ceTeBod ILIaH JJisi PACITHPEHHON
CUCTEMBI;

Vauarb koudwurypanmio cucrembl (MOJb30BATEIM, NPOMUIN, CETeBble KAPThl U T.J.) 10 CYIIECTBYIOUIEMY
000PYJIOBAHMIO JIJIsI UCIIOIH30BAHNS B KAUeCTBE IIOJPOOHOIO CIHUCKA JJIsi HOBOI'O 00ODY/IOBAHMS;

Co3aTh m1aH KACTOMHOM COOPKHY JIJTsi PA3BOPAYUBAHUS AIIIIAPATHOIO 0becredeHus ¢ TpedyeMoit Kouduryparuei
HA KOHKPETHOM MECTE€ W B KOHKDETHOU Cpe/Ie.

[Tocste BBIGOpa W 10GABIEHNST HOBOTO aNlapaTHOTO 0OOPYIOBAHUS B CETEBYIO CPEy yOeAUThCs, U9TO YCITEITHO

BBIMIOJIHSAIOTCS burn-in tasks.
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lMnaHnposaHne nHUUMaIN3aLUM HOBOTO CErMeHT-cepsepa

Pacmiupenne ADB Tpebyer orpaHnyeHHOr0 Nepuoa MPOCTOs CUCTeMbl. B Tedenne 3T0ro BpeMeHnu HeOOXOIUMO
zamyctuTh gpexpand s WHANAATU3AIUN HOBBIX CEIMEHT-CEPBEPOB B MACCUBE M CO3/ATh CXEMY DACIIADEHUS.

[Iepumoa mpocTos cucTeMbl 3aBUCAT OT KondecTBa 00beKToB cxeMbl B ADB u ot apyrux ¢pakTopoB, CBsI3BaHHBIX
C TIPOM3BOIUTEHHOCTHIO O0DOPYIOBaHUs. B OONBITUMHCTBE Cpel WHHUIHAIU3AINSA HOBBIX CEIMEHT-CEPBEPOB 3aHUMAET
MeHee TPUIIATH MUHYT B aBTOHOMHOM DEYKUME.

Important: Ilocsie Havama WHUNUATA3ANUANA HOBBIX CETMEHT-CEPBEPOB BOCCTAHOBJIEHWE CHCTEMbI C TIOMOIIBLIO
pe3epBHBbIX DafyIOB, CO3MAHHBIX IEPE]l PACIIMPEHUEM, HEBO3MOXKHO. [Ipu ycHemHol WHUIMAIU3AIUNA PACIIAPEHUE
bUKCHpYeTCsT U HE MOYKET ObITH OTMEHEHO

I[Ipu wamwawm y wMaccuBa 3€PKATBHBIX CETMEHTOB HEOOXOIWMO, d9TOOBI HOBBIE CETMEHT-CEPBEPA HUMETn
ckOHMDUTYPUPOBAHHOE 3€PKAINPOBAHNE, MHAYE J00AB/IEHNE 3ePKAJI K HOBBIM XOCTaM C IOMOIIBIO yTH/INTH gpexpand
HEBO3MOXKHO. Takrke HeOOXOMMMO yOeIuThCst, 9TO A00ABJIEHO JOCTATOYHO HOBBIX XOCT-MAIIWH JJjis PA3MEIIEHUsT HOBBIX
3ePKATBHBIX CETMEHTOB. KOTMIECTBO HOBBIX XOCTOB 3aBUCUT OT WCMOJIb3YEMOI CTPATETUN 3€PKAJTNPOBAHUS:

e Spread Mirroring — 706aBUTh B MacCCUB XOTsi ObI HA OJWH HOBBIH XOCT OOJIBINE, Y€M KOJIMIECTBO CEIMEHTOB HA
xoct. st obecrevdennss paBHOMEPHOTO paCIpeaeseHns KOJMUIeCTBO OTAENIbHBIX XOCTOB AOIXKHO OBITH OOJIBIIIE,
YeM KOJUYECTBO MHCTAHCOB CEIMEHTA Ha XOCT;

e Grouped Mirroring — 106aBUTH B MACCUB HE MEHEE IBYX HOBBIX XOCTOB, UTOOBI 3€PKAJIA JIJIST TEPBOTO XOCTa, MOTJIN
HaXOAWTHCS Ha BTOPOM, & 3epKaja JJjisi BTOPOTO XOCTa — HA MEPBOM.

[Io ymomdaHui0O HOBBIE XOCTHI WHHUIIMAJIU3UPYIOTCS € TAaKUM 2Ke KOJUIEeCTBOM OCHOBHBIX CETMEHTOB, UTO W Yy
CyIIECTBYIOMMUX XOCTOB. lIpym 3TOM ecTh BO3MOXKHOCTH YBEJIMYHUTh KOJMYECTBO CEIMEHTOB HA XOCT WM J10DABUTH
HOBBIE CEIMEHT-CEPBEPA K cymiecTByiommM xocraM. Hanpumep, eciu cyuecTByoniue XOCTbl B HACTOSIIEE BPEMS UMEIOT
JIBA CEIMEHTa, HA XOCT, MOXKHO HCIOJIb30BaTh gpexpand s WHUIHAJIW3AINNN IBYX JOMOJHUTEHHBIX CETMEHTOB Ha,
CYIIIECTBYIOIINE XOCTHI U B UTOTE TMOJYYUTH YeThIPE CETMEHTA U IO YeThIPe HOBBIX CETMEHT-CEPBEPA HA HOBBIX XOCTaX.

VHTEpaKTHBHBIA MPOIECC CO3MAHMS HACTPOEIHOro (aina s PACIIUPEHHsS 3alpalliBaeT JAHHYO OIIHIO,
JIUPEKTOPUYU HOBBIX CErMEHT-CEPBEPOB MOXKHO BPYUHYIO yKa3arh B aiise kondurypamuu (Cosdarnue nacmpoeunozo
datina das pacwupenus kaacmepa).

[pu uanmaau3anuu yruanra gpexpand co3gaer cxemy pacimupenusi. [Ipu 3rom ecyin 6a3a JaHHBIX HE 331aHa,
(gpexpand -D), To cxema co3gaerca B B/I, ykazannoit B nepemennoii cpene PGDATABASE. Cxema paciiupenust
XPAHUT METAJAHHBIE [ KasKJOH TabIuIbl B CHCTEME, TIOSTOMY €€ CTATYC MOXKHO OTCJIE€’KMBATH HA MPOTSKEHUN
Bcero mporecca. Cxema cocTouT u3 JAByX TaOJIUI U TPEICTABICHUS JJis OTCIEXKUBAHUS XOJA BBIIOJHEHUs] OMEPAIIUT
pacimupeHusi:

e gpexpand.status
o gpexpand.status_ detail
o gperpand.erpansion_ progress

[Tpotieccom pacmmpennsi MOKHO yNpaBAATh B gpexpand.status_ detail. Hampumep, ynajenme 3ammicu u3 3TOi
TaOJIUIIBI HE TMO3BOJISET CHUCTEME PA3BEPHYTHh TAOJIWILY MO HOBBIM CErMEHT-cepBepaMm. Takike MOKHO 33JaTh TOPSIOK
nepepacpeeenus Tab/Iull IyTeM HA3HAYEHUS UM DAHTA.

MnaHuposaHue Tabnnubl nepepacnpeaeneHus

[lepepacupeesienne Tabsnibl BBIIOJIHSETCH BO BpeMs pPabOTbI CHUCTEMbI, M BO MHOIHX CJIy4YadgX OHO
OCYIIIECTBJISIETCS 33 ONHY ceccuio gpexpand B TEPHUOJ] HU3KOTO WCIOIh30BaHUs. HO 1T KPYMHBIX CHCTEM MOYKET
moTpebOBATHCA HECKOJIHKO CEAHCOB pA0OThI YTUJIUTHI W HACTPOWKA TOPSAKA TepepacipeesieHus: TaOMUIbl JIJIst
MUHHUMHA3AINN BJINAHUSA HA TPOU3BOIUTEIHHOCTD.
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Important: Jlaa mepepacnpemenenus TabJnI HA XOCTaX CETMEHTA, JOJXKHO OBITH JOCTATOYHO MECTA HA JIUCKE IIJIst
BPEMEHHOT'O XPAHEHWsT KOIWMH CaMO# OOJIbINoN Tabmibl. Bee Tabauiibl HeJOCTYIHDBL 11 OTIEPAIUil ITEeHUs W 3AMUCH
BO BpeMs epepacipeiesieHust

Db deKTUBHOCTL TEepepacIpeeieHnss TAOJUIBI 3aBUCHT OT €€ pa3Mepa, THIMA XPAHWINIIA W CTPYKTYPHI
naprunupoBanus. Ilepepactpenesenue Jr000H TAaOJUIBI ¢ MOMOIIbI0 gpexpand 3aHWMaeT CTOJIBKO YK€ BPEMEHH,
ckosbko u onepaius CREATE TABLE AS SELECT. B ciyyae nepepacupeesenust Tabauibl pakToB TepadaitTHOro
MacmTaba yTUIATA PACITAPEHUS MOXKET UCIOIB30BATH DOJBIIYI0 9aCTh JOCTYIHBIX CACTEMHBIX PECYPCOB, YTO MOZKET
NOBJIUATH HA IIPOU3BOJUTENHLHOCTD 3AIIPOCOB MU Apyrue pabodne HArpy3ku 6a3bl JAHHBIX.

I[Ipn wagnumm GOABLIIOrO 00BHEMa CBOOOJHOTO MECTa Ha JIUCKE eCTh BO3MOMKHOCTH KaK MOXKHO CKOpee
COCPEIOTOUYNTHCSA Ha BOCCTAHOBJICHUH ONTUMAJILHON MPON3BOAUTEIHLHOCTH 3AITPOCa, TIEPEPACIIPEIeINB CHATAJIA CAMbIe
BayKHBbIe TAOMUIBL. JIJIsT 9TOro HEOOXOAMMO WM HA3HAYWTL HAWBBICIIHA pPERTHHT W 3alIaHNPOBATL OMEpaIlun
nepepacipeieneHns Ha IePUo HI3KOIO UCIOJIb30BaHusl CUCTeMbI. 1lociie 4ero 3aiyCTuTh IPoLece Iepepacipe/ie/IeHus
TabJIUIIBL.

Ecam  cymecTByomme y3/IhI  MMEIOT OTPAHUYEHHOE JHUCKOBOE TPOCTPAHCTBO, TO CJAEAYyET CHadYasIa,
nepepaclpeie/IuTh MeHbIne Tabaulpbl (HanpuMep, TabJUIbl U3MEPEHuii) ¢ IeIbI0 OCBOOOKIEHUS MECTa Ha JUCKE
JUIS XpaHEHWs KOMWHM CaMoi OonbInoit Tabmuibl. /loCTymHOe IMCKOBOE TPOCTPAHCTBO HA WMCXOMHBIX CErMEHTAX
VBETHYIUBAETCS IO Mepe Mepepacipeie/ieHus KaXKI0i TaOIuIlbl 0 PACIITUPEHHOMY MACCHBY.

VYrunura gpexpand nepepacupenessier rabsunsl Tuna append-optimized u compressed append-optimized c
OTJIMYHON CKOPOCTBIO OT mepepachpeeaenus Tabgunbl heap. HeoOxoaumbrit 1j1s cKATWs W PACTAKOBKU JAHHBIX
00beM MPOIECCOPA MMEET TEHICHIINIO YBEINYINBATH BIUSHIE HA MTPOU3BOIUTEIBHOCTD CUCTeMbI. 1loaToMy mys Tabmuir
AHAJIOTWYHBIX 110 PA3MEPY U JAHHBIM MOXKHO HAfTH O0INWe pPa3/indusi, HAIPUMED:

e Hecxarnie Tabmmnnl Tuna append-optimized pacmmpsiorca na 10% ObicTpee, yem heap TabauibL.

e zlib-cxxkareie Tabsunbr THna append-optimized paCIUPSAIOTCS 3HAUYUTEILHO MEIJIEHHEE, UM AHAJOTHIHBIE
HecxkaTbie (mpumepHo Ha 80% ).

e Cucrembl ¢ cxkatueM JaHHbIX, Takue kKak ZFS/LZJB, tpebyor Gosiblie BpeMeH: J1Jisl [IePepaCIPeIe/IeHUs.

B mepuon BpemeHu Mexk/y WHHNMAIU3ANMENH HOBBIX CEIMEHT-CEPDBEPOB M YCIIEIIHBIM I1€PePaCIPe/IeIEHUEM
TabJIMibl OrPAHUYEHHS [IEPBUYHOIO KJII0Ya HE MOIYT ObITh mpumenenbl. llosropsioniuecs nanubie, 100aBjIeHHbIE B
TaOJIUIIBI B TE€YEHWE HTOTO MEPUOIA, HE TMO3BOJISIOT YTUIUTE PACIIMPEHUsT TMePepaclpeiesiuTh 3aTPOHYThIe TaO IUIIb.
Tlocne mepepacupenenrennsi TaOIUIBI OrPAHUYEHNE TEPBUYHOTO KJII0YA CHOBA MPUMEHSETCS HAJIEXKAIAM 00pPa30oM.
B caydae ecim mporecc pacuimpeHus HapPYyIIaeT OTPAHUYEHUS, YTUJIUTA PETCUCTPUPYET OIUOKM W OTOOPaXKaeT
npeaynpexaenns. /i ucnpapienns HAPYIIEHUI OrPAHUYEHHU CJI€yeT BBINOJIHUTH OJHO M3 CJEAYIOMUX AeiCTBUIL:

e QuucTuTh NOBTOPSIOMIMECS JAHHBIE B CTOJOIAX HEPBUYHOIO KJIIOYA U [IOBTOPHO 3allyCTUTh gpexpand;
e YIaJUTh OrPAHWYEHHUs] TIEPBUYHOTO KJIIOYA W MOBTOPHO 3amMyCTUTh gpexpand.

Jlns mepepacipeesieHuss TabIHIbl, COMEPXKAIIEH CTOMOIBI TOIb30BATEILCKUX THUIOB JAHHBIX HA yIAJTCHUE,
HEOOXOIMMO CHAYAIA 3aHOBO co3aaTh Tabmuiy, uctnonb3ys CREATE TABLE AS SELECT. A nociie Toro, Kak mporece
HCKJIIOYUT CTOJIONDI, [IEPEPACIPEIETUTD TabIHILy C IOMOIIbIo gpexpand.

[TockoabKy yTHINTA PACIIUPEHUS MOXKET 00pabATHIBATH KAXKIYIO OTAEIbHYIO0 MAPTUINIO B OOJIBINON TabmuIle,
s dexkTuBHAS KOHCTPYKIUS TAPTUIWMI CHUXKAET BJIUSHUE Iepepaclpene/ieHusi TaOaul] HA MTPOU3BOIUTEHHOCTD.
Tlonuruka ciay4aiiHOro pacupeieleHus MPUMEHSIeTCS TOJbKO K JO0YepHHM TabJIMIaM IapTHIMPOBAHHONR TaOJIUIbI,
1 OJIOKMPOBKA OLEpalyii YTEHHs U 3aIUCU €JIMHOBPEMEHHO IPHMEHSAeTCs [Jis [IePEPACIPEeIeIeHns TOJbKO K OIHOI
Jlo9epHel Tabure.

CucreMbl C THTEHCUBHBIM UHIEKCHPOBAHNEM MMEIOT 3HAUUTEILHO 00JIee MeIIeHHbIE TEMIIBI TePepacIpeIeIeHns
TabJIUIl, TaK KaK yTuanTa gpexpand MOBTOPHO WHIEKCUPYET KarXKIAYI0 TaOJIUILy MOCJe €€ Mepepacipe/IeIeHus .
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4.4.2 Mopgrortoska n gobasneHne y3/,108
Bazkno ybeuThCst, 4TO HOBBIE Y3JIbI TOTOBBI K MHTErPAIMH B CylecTBymollyio cucreMmy ADB.

JIJ1s1 HOArOTOBKY HOBBIX CUCTEMHBIX Y3JI0B K PACIHIUPEHUIO CJIEyeT YCTAHOBUTH IBOMYHbIE (DAMJIbI IIPOrPAMMHOLIO
obecneuenns 6a3pl ganabix ADB, 3amenutb Heodxomumbie SSH-K/IH09M ¥ BBIIOJIHUTDL TECTHI HA IPOU3BOAUTEIbHOCTD.

TecTbl HEOOXOAUMO BBITIOJIHATEH CHAYAJIA TOJHKO HA HOBBIX y3JIaX, & 3aTeM Ha BCeX. TeCThl HA BCEX y3JIaX BAXKHO
MPOBOIUTH C CHCTEMOII B aBTOHOMHOM peXKWMe, 4TOObI aKTHBHOCTH IMOJIB30BATENsS HE WMCKaXKaja pe3yabrarhl. Kak
MIPaBUJIO, TECTHI HA IPOU3BOIUTEIBHOCTD CJle/lyeT BbIIOJHATD, KOIVIa a/IMUHICTPATOD U3MEHAET CETh Y3JI0B UJIU JIPyTue
ocobbre ycioBus B cucreme. Hampumep, eciin cucrema paboraer Ha JBYX CETEBBIX KJIACTEPAX, TECTHI BBHIMOIHIIOTCS HA
KazkJIOM U3 HUX.

O6men kmovamun SSH

Hogbre y3ib1 qosmkHBI 0OMeHUBaTHCA Kiodamu SSH ¢ cymecTByomuMu y3aaMu, 9TO0bI 8 IMUHUCTPATHBHBIE
yrunutel ADB Morim mogkmogarbesa KO BceM cermMerTaM 6e3 3ampoca maposs. IIporece obMena KaodIaMu HEOOXOINMO
BBIIOJIHUTD JIBAXKJbl — CHavasia or 700t (g yaobcTBa aIMUHUCTPUPOBAHMA), & 3aT€M B KAaYECTBE I10JIb30BATEJIsd
gpadmin (ays ciyxebubix uporpaMmm yupassenus). Cielyer BblIOIHUTD CIAYIOIME 3312491 10 HOPAIKY:

e O6men kmogamu SSH ot root;
e Cozmanue monb3oBarens gpadmin;
o O6wmen kmogamu SSH B KadecTBe momb3oBarens gpadmin.
s obmena kirouamu SSH oT mosib3oBaTesist 700t HeOOXOIUMO BBITIOJHUTH CJIEAYIOININE IeHCTBUS:

1. Cosmare daitn host file ¢ cymecTByOmuMy UMEHAMA XOCTOB B MACCUBE U OTAEIBHBIN (hailjl ¢ MMEHAMY HOBBIX
X0CTOB. /151 CyIIecTByOmuxX y3/I0B MOXKHO HCIOIB30BaTh (haitn nacrpoiiku SSH-kmoqeit B cucreme. B daitnax
JIOJIKHBI OBbITh IIEPEYUCIEHbL BCE XOCTbI (MACTEpP, PE3ePBHbBIA MACTED U CErMEHT-CEPBEP) € OJHUM UMEHEM B CTPOKE
u 0e3 JIONOTHUTEIBHBIX CTPOK uim npobenos. Obmen SSH-kmouamu npu koudurypanuu ¢ ameckoabkumu NIC
HCIIOJIB3YeT HACTPOEHHBIE NMEHa, XOCTOB. B mpumepe mdw ckoudurypuposan ¢ ogaum NIC, a sdwl, sdw2 u sdw3
CKOH(DUTYPUPOBAHBI C YETHIPHMSI CETEBBIMU AAITTEPAMMU:

mdw

sdwl-1
sdwl-2
sdwl-3
sdwl-4
sdw2-1
sdw2-2
sdw2-3
sdw2-4
sdw3-1
sdw3-2
sdw3-3
sdw3-4

2. Boiitu B cucremy Kak root Ha master-xocte n oTnpasuth daitn greenplum_ path.sh w3 wacransiun ADB:

$ su -
# source /usr/local/greenplum-db/greenplum_path.sh

3. Banycrurs yrunury gpssh-exkeys, cecounaroniyiocs: na daitn crucka xocroB. Hampumep:

# gpssh-ezkeys -e /home/gpadmin/eristing_hosts_file -z
/home/gpadmin/new_hosts_file

28



I'maBa 4. VBCTpyMeHTH ynpaBJIeHHS

4. Yrunura gpssh-exkeys uposepsier y/aiennble XOCTbI U BBIIOJIHAET OOMEH KilodaMu MexK 1y Bcemu y3siaamu. [Ipu
MOSIBJIEHWH 3aTPOCa BBECTH MAPOJIb MMOJIH30BATENS T00t.

*#*+*Enter password for rootChostname: <root_password>

s co3manus mob30BaTeNns gpadmin HeOOXOAMMO BBITIOJIHUTE CJIEYIONINe NeiCTBUS:

1. Ilpumenurs ytunury gpssh nns co3manus mosb3oBaTesnst gpadmin HA BCEX XOCTaX HOBOIO CEIMEHT-CEPBEPA,
HCIIOJIB3Ysl CO3AHHBIN /Jisi OOMEHa KJII0YaMy CIIUCOK HOBBIX XOCTOB. Hampumep:

# gpssh -f new_hosts_file '/usr/sbin/useradd gpadmin -d
/home/gpadmin -s /bin/bash'’

2. Bagarh Maposib JIsi HOBOTO MOJb30Barenss gpadmin. B Linux 3T0 MOXHO CIelaTh Ha BCEX CEMMEHTaX
OTHOBPEMEHHO € MOMOIbI0 yrunuThl gpssh. Hampuwmep:

# gpssh -f new_hosts_file 'echo gpadmin_password [ passwd
gpadmin --stdin'

3. Ilyrem mowmcka momarHeil AupekTopun yOeauThCsi, 9TO MOJIb30BATENb gpadmin CO3IaH:

# gpssh -f new_hosts_file ls -1 /home

s obmena karouamu SSH B kadecrBe nonb3oBaress gpadmin HeOOXOIUMO BBIMOJTHUTH CJEAYIOINIHE AedCTBHS:

1. Boiitu B cucremy Kax gpadmin u 3amyctutb yrunury gpssh-exkeys, ccoburasich Ha (afia CIIECKa XOCTOB:

# gpssh-ezkeys -e /home/gpadmin/existing_hosts_file -z
/home/gpadmin/new_hosts_file

2. Yrunura gpssh-exkeys mpoBepsier yaajeHHbIE XOCTHI U BBIMTOJTHAET OOMEH KITF0UaMu MEXK Iy Bcemu y3iamu. [Ipu
MOSIBJIGHUM 3AITPOCA BBECTH MAPOJIb MOJIB30BATE gpadmin.

***xEnter password for gpadmin@hostname: <gpadmin_password>

Mposepka HacTtpoek OC

VYrunmura gpcheck npoeepsier, 4TO0 BCe HOBbIE XOCTHI MMEOT NpaBuibHbie HacTpoiiku OC misi 3amycka
nporpaMMHOro obecrnedenus 6a3nr ganHbix ADB. s 3amycka yTuanTsel HEOOXOAUMO:

1. BoiiTy Ha master-xocT B KadecTBe TOJb30BATENs, KOTOPBIH B JajbHeiinmeMm OymeT 3amyckarh cucteMy ADB
(nanpumep, gpadmin):

’$ su - gpadmin ‘

2. Banycrurs yrunury gpcheck ¢ momormpio daitia xocra myis HOBBIX y3i0B. Hanpuwmep:

’$ gpcheck -f new_hosts_file ‘

Mposepka OMCKOBOro BBOAA-BbIBOA4A M MPOMYCKHOW CNOCOOHOCTU nNamsaTu

It mpoBepKM IUCKOBOIO BBOMA-BBIBOJA W IMPOIMYCKHOM crocobHOCTH mamaru cucrembl ADB uncmonn3yercs
yrunura gpcheckperf:

1. 3anyctuts yrunnty gpcheckperf, ncnonn3ys daiia xocra 151 HOBBIX y3y0B. [iis ykazanus ¢aioBbIX CHCTEM,
KOTODbIE CJIEJIYeT TTPOTECTUPOBATH HA KaXK/IOM XOCTe, MpuMeHsiercst napamerp -d. [Ipm aTom gomkeH ObITh JOCTYT
HA 3alHUCh K JAHHBIM KaTaJoraMm.
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$ gpcheckperf -f new_hosts_file -d /datal -d /data2 -v

2. yTI/I.HI/ITa, MOZKET 3aHATH MHOT'O BpEMEHN JIJId BBITIOJTHEHUA TECTOB, TaK KaK OHa KOMMUPYET OY€Hb 6OJII>H_H/Ie Cba,ﬁ.ﬂbl
Mexky xocramu. [Ipu 3aBeprienun mpormecca 0To0OpazkarTCs UTOroBbIie pe3yabrarsl TecTtoB Disk Write, Disk Read
u Stream.

st cerm, pa3aeseHHON Ha IIOICETH, HEOOXOAMMO IMTOBTOPHUTDL IIPOIEAYPY € OTAENbHBIM (DAIOM XOCTa st
KaxK/J0l MOJaCEeTH.

4.4.3 [dobGasneHne HOBbIX CErmMeHT-CcepBepoB

19 uHUHAIW3aIIl HOBBIX CECMEHT-CEPBEPOB, CO3AHWS CXEMbl DACIIMPEHUS W YCTAHOBKU OOIIECHCTEMHON
MTOJTUTUKHU CJIYy9aifHOrO PACIPEIETIeHUs UCIOIb3yeTcsd yruimTa gpexpand.

IIpu mepBoMm 3amycke yrunuThl gpexpand ¢ HACTPOEdHBIM (aflioM OHA CO3JAET CXEMY PACIIHPEHUS U
YCTAHABIMBAET HOJUTUKY pacupeaenenus iiist secex rabsui B DISTRIBUTED RANDOMLY. 3arem 1pu mocjie Ly iomem
zamycke gpexpand ompesensier, ObIIa N CO37aHa CXeMa PACIHIUPEHWs W, €CJIN Ja, BBITIOJTHSIET Mepepacipeeenne
TaOJINII.

o Cosdanue nacmpoeunozo daiing 0ii pacuperus KAaCmepa
e 3anyck gpexpand i UHUUUAAUSAGUUL HOBBLL CE2MEHM-CEPEEPOS

o Omram Heydaurol YcmaHosKy

Co3gaHue HacTpoeyHoro aiina gsis paclmpeHns Kaacrepa

Yrunure gpexpand Tpebyercst HacTpoedHblil (aiti ¢ nadopmarmeil 0 HOBbIX cerMeHTax u xocrax. Ilpu 3amycke
gpexpand 0e3 ykKaszaHus HACTPOEYIHOTO (haiia yTuanTa OTOOpAKAET MHTEPAKTHBHOE MHTEPBHIO, KOTOPOE COOHpaeT
HEOOXOIUMY0 WH(MOPMAITUIO U aBTOMATHYIECKHU CO3AET HACTPOeUHbIH daitn. B Takom ciydae MokHO ykasarh daiin co
CIIHCKOM XOCTOB DACIIADEHUS.

Co3paHue HacTpoe4yHoro ¢aiifia B UHTEPAaKTUBHOM peXume

s co3manums HACTPOEYHOro haitla B WHTEPAKTUBHOM DpEXKWMe HEeOOXOIMMO Tepen 3amyckoMm gpexpand
yOeIuThCS, ITO W3BECTHO:

e Konuyecrso HoBbIxX X0CcTOB (Miu daitn hosts);

e Hosbie umena xocros (uinu daiin hosts);

Crparerus 3epKaJupoOBaHusl, UCIOIb3yeMasa B CYIIECTBYIOMIUX XOCTAaX (€CIM MMeeTcs);

KouuiecTBo cerMeHT-cepBepoB At JOOABIEHNS Ha XOCT (€C/IH MMEIOTCs).

VTuanra aBTOMaTHYECKH CO3A€T HACTPOedHbIi (aila HA OCHOBe ykazaunuoi#t wadopmaruu, dbid, content ID u
KaTaJiora JAHHBIX, XPAHIIIUXCA B gp_ segment_ configuration, u coxpansier (pailil B TEKyIIEM KATAJOre.

Co3nanue HACTPOEUIHOrO (haita B MHTEPAKTUBHOM DPEKUME:

1. BoImosiHUTH BXO/ HA MACTEP XOCT 0a3bl TaHHBIX MOJIB30BATEIEM, KOTOPHIH Oyaer 3amyckars ADB, mampumep,
gpadmin.

2. Banycrurs gpexpand. YTuaura 0oro0pazkaeT COOOIIEHHE O TOM, KAK MOJAIOTOBUTHCS K OIEPAIUU PACIIUPEHNU I,
U MIPEJJIAraeT BBIATH WK MPOIOKUTE. [Ipu HeobxonumocTn yka3arsh aisr hosts, comepKalmii mepedeHb HOBBIX
XOCTOB, ¢ momoIbio onmun -f. Hanpumep:

$ gpexpand -f /home/gpadmin/new_hosts_file

3. st mpomosIsKeHnsT B KOMAHIHOW CTPOKe BhIOpaTh Y.
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4., Ecam wa Bropom tmare daitn hosts He ObL1 yKa3aH, TO HEOOXOIMMO BBECTH CIHCOK HMEH XOCTOB HOBBIX
pacuupeHuii, pa3aessas uxX 3alaThIMU ¥ HE BKJIOYAs UMEHA JOTOJHUTEIHHBIX XOCTOB. Hampumep:

‘> sdw4, sdwb, sdwb, sdw7

g moGaBieHusl JIOTUYECKUX CErMEHTOB TOJBKO Ha CYIIECTBYIOIUX cepBepax (6e3 mo0aBjieHusi HOBBIX
CEepPBEPOB) BBECTH IIYCTYIO CTPOKY B 3alpoc, He yKasbiBad localhost u umenu JeicTByromero ysJa.

5. Beecru crpareruio 3epkajupoBaHus, UCIOJIb3YEMYI0 B Kjacrepe (ecjau uMeercs), ¢ napamerpom spread, grouped
win none. 3HadeHue 1m0 ymosdanuio spread. VI ybenurbes, 910 MMEETCs JOCTATOYHO XOCTOB JIjisi BBIOPAHHOM
CTpaTEerum.

6. Becru KOIMYECTBO [100AB/ISIEMBIX OCHOBHBIX CEIMEHTOB (€C/d OHM €CTh). 110 yMOJIYaHWIO HOBBIE XOCTbI
WHUNAATU3UPYIOTCS C TAKUM K€ KOJUIECTBOM OCHOBHBIX CEIMEHTOB, 9TO W CYIIECTBYyIOIue XOCThl. MoxkHO
YBEJINYUTH KOJIMYIECTBO CEIMEHTOB HA KAaXKJOM XOCTe. Y Ka3aHHOEe YUCJI0 Oy/IeT KOJUIEeCTBOM JOMOJHUTETbHBIX
CEerMeHTOB, MHUIMAJN3UPOBAHHBIX HA Bcex xocrax. Hampumep, eciiu cymecTByomue XOCTbl B HACTOAIIEE BPEMS
WMEIOT TO JBa CerMeHTa KaXKIbli, BBOJ 3HAYEHUS 2 WHUIIMAJIN3UPYET eIlle /IBa CeTMEeHTa Ha CYIIECTBYIOIIIX
XOCTaX M YeThIpe CerMeHTa Ha HOBBIX XOCTaX.

7. Ilpu moGaBiieHUE HOBBIX OCHOBHBIX CEIMEHTOB BBECTH HOBBII KOPHEBOI KATAJIOT MEPBUYHBIX JAHHBIX /IS HOBBIX
cermerToB. He ykaspBars (pakTmdeckoe mMs KaTajaora JaHHBIX, OHO CO3/A€TCs ABTOMATUYECKH C ITOMOIIHIO
gpexpand Ha OCHOBE CYIIECTBYIOIIMX HMEH Karajora JaHubix. Hanpumep, ecim CyIecTByIOIue KaTaJIoru
JIAHHBIX BBITJISAIAT CJIEIYIONIAM 00pa30M:

/gpdata/primary/gp0
/gpdata/primary/gpl

TOrza, 9TOObl yKa3aTh KaTaJoru JAHHbIX Ui JBYX HOBBIX OCHOBHBIX CEI'MEHTOB, BBECTH Cjleyloinee (o
OIHOMY B KaXKJIOM 3aIIpoce):

/gpdata/primary
/gpdata/primary

ITpwn 3amycKke WHUIMATW3AINY YTHINTA CO3/IaeT HOBBIE KaTajorn gp2 u gp3 B Kartasore /gpdata/primary.

8. Ilpu nobGamyieHUU HOBBIX 3€PKAJIbHBIX CETMEHTOB BBECTHM HOBbBIM KOPHEBOW KaTAJOT 3€PKAJBHBIX TAHHBIX IJIS
HOBBIX CerMeHTOB. He yKas3biBaTh mMs KaTajora JAHHBIX, OH CO3A€TCSd aBTOMATHUYIECKHU C MOMOIBLI0 gpexpand
HA OCHOBE CYIECTBYIOIIMX UMEH KaTaaora Tanubix. HanpuMep, eciu CymnecTBy iOIne KATaJIOrd JAHHBIX BBITIISIIAT
CITETYTIOIIIM 00Pa30M:

/gpdata/mirror/gp0
/gpdata/mirror/gpl

TOoraa, tITO6I)I YKa3aTh KaTaJOTU JAaHHBIX JJIAd JIBYX HOBBIX 3€PKAJIbHBIX CEIMEHTOB, BBECTU CJIEAYIOIIee (HO
OZIHOMY B KaXKJIOM 3alIpoce):

/gpdata/mirror
/gpdata/mirror

Ipu 3amycke MHUIMANM3ALIMY yTUIUTA CO30AET HOBbIE Karajaoru gp2 u gpd B Karasuore /gpdata/mirror.

OcHOBHBIE ¥ 3epKAJbHBIE KATAJOTH [JI HOBBIX CETMEHT-CEPBEPOB JIOJIKHBI CYIIECTBOBATH HA XOCTAX, a
OJTh30BATE b, 3AIMyCKAIui gpexpand, MO/KEH UMETh Pa3peIenns Ha CO3/JaHne KATAJIOrOB B HUX.

ITocme BBOZA Beceit HEOOXOMMMOM HH(MOPMAIMH YTHUINTA NeHEPUPYET HACTPOEUHBIN (paill M COXpaHSEeT ero B
rekyineM Karajore. Hanpumep:

gpexpand_inputfile_yyyymmdd_145134
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®opmart HacTpoeyHoro ¢aiina pacwmpeHus

Creyer WMCIONB30BATH WHTEPAKTUBHBIM DEXKUM sl CO3MaHUsT COOCTBEHHOrO HACTPoedHOro aiina, ecsiu
CIIEHADPU PACIIUPEHUS HE MMEET HEeTHUIUIHBIX HOTPeOHOCTel .

®opMaT HACTPOEUHBIX (AJIOB PACIINDEHNUS:

hostname:address:port:fselocation:dbid:content:preferred_role:replication_port

Hampuwmep:

sdwb:sdwb-1:50011:/gpdata/primary/gp9:11:9:p:53011
sdwb:sdwb-2:50012: /gpdata/primary/gp10:12:10:p:53011
sdwb:sdwb-2:60011:/gpdata/mirror/gp9:13:9:m:63011
sdwb:sdwb-1:60012: /gpdata/mirror/gp10:14:10:m:63011

JL71s1 KarKI0ro HOBOTO CerMeHT-cepBepa Tpedyercs (popmaT HacTpoednoro daiiia pacimpenus ¢ mapaMeTpaMu,
MPUBEJIEHHBIME B TAOJIUIIE.

Tabmumad.l.: Jlanasie mia ¢aitina KOHQUTYpPAIUN PACIITAPEHIST

Mapametp

Jonyctumbie 3HaveHns

Onucanne

hostname

Hostname

MNmsa xocra 1715t X0CTa CErMEHT-CepBepa

port

Howmep mopra

IIpocaymmuBatoruii  mopt 6a3bl  JAHHBIX
IS CerMEHT-CEpBEpPa, YBEJIUYEHHBIH HA
KOJIMYECTBO  CYIECTBYIOIUX  CErMEHTOB
6a30BOT0O TIOPTA

fselocation

Nma karasora

Karasor ganubix (dailioBoe IpocTpancTBo)
IS CeTMEHT-CepBepa B COOTBETCTBUU C
CHCTeMHBIM KaTajorom pg _filespace_ entry

dbid

Ilemoe umcno  (Integer). He
JIO/KeH  KOH(JIUKTOBATH  C

CYIIECTBYIOIIMUMHU  3HAYEHUAMHU
dbid

Nnentudurarop  6a3bl  JAHHBIX  JJIs
CerMeHT-CepBepa. BBomuMble  3HAYEHUS
JIOJIKHBI  TIOCJIE0BATE/ILHO  yBETNINBATHCS
u3 CYIIECTBYIOIUX  3HAYCHMIT dbid,
YKA3aHHBIX B  CHCTEeMHOM  KaTajore
gp_ segment_ configuration. Hampuwmep,
9TOOBI  JO0ABUTH  YeThIpE  y3J1a K
CYIIECTBYIOIEMY  MAaCCHBY U3  JIECATH
cerMeHToB co 3Hadenmsavu  dbid  1-10,
[epevYucauTh HOBble 3HadeHus dbid 11, 12,

18 u 14

content

Ilesqoe umciao (Integer). He
JOJIZKEH KOHd)J'II/IKTOBaTb C
CymeCTBYOIIUMHA 3HAYCHUAMN
content

content ID cerment-cepBepa. OCHOBHOIT
CerMEeHT M €ero 3€epKaJao JOJI2KHbl HWMETb
ONWH W TOT 2Ke wuaeHTuduKaTop content,
IIOCJIEIOBATEILHO YBEJINYUNBAEMBbIit oT
CYIIECTBYIOINX 3HAYEHUI

preferred _role

plm

Onpegem{eT, AaBJIdeTCd CerMeHT OCHOBHBbIM
WU 3€pPKaJIbHbIM: P — OCHOBHO#, m —
3epKaJbHBIN

replication port

Howmep mopra

TloptT PEeILTUKAIIAN daiinos TS
CerMeHT-CepBepa, YBEJIUYEHHBII HA
CYIIECTBYOMmMii 0A30BBIl HOMED CErMeHTa,
replication_ port
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3anyck gpexpand gns nHMuManu3aunn HOBbIX CErMEHT-CEPBEPOB

ITocne co3mammss wHacTpoeunoro paita HeoOXOAMMO 3amycTuTh gpexpand. YTUIATa aBTOMATHYECKHU
OCTAaHABIMBAET MHUITHAIM3AINIO CEIMEHT-cepBepoB 0a3bl fanabix ADB n mepesamyckaer cucreMy mocie 3aBepIIeHNs
nporecca.

Bamyck gpexpand ¢ HACTPOEUHBIM (aitom:

1. BoImosIHUTE BXOJ Ha MacTep XOcT 6a3bl JAHHBIX MOJIb30BaTEIeM, KOTOpbIi Oymer 3amyckars ADB, mampumep,
gpadmin.

2. Bamycrurh yruiuty gpexpand, ykazas HACTPOeUHbIH (aiir ¢ onnueil -i. s ykazanus 6a3bl TaHHBIX, B KOTOPOit
Oyzer co37aHa CXeMa paCIIupeHns, UCrnosb3osarsb -D. Hanpumep:

$ gpexpand -i input_file -D databasel ‘

Yrunura oupenensier Hajgu4uue cxeMmbl pacimpenud i kiaacrepa ADB. Eciu cxema cymecrsyer,
HEOOXOMMO YIAJIUTh €€ C MOMOINBIO OMIUKU -¢ TEepe]], HauajaoM HOBOI omepanuu pacimpenus (Ydasenue
BPEMEHHOT, CTEMBL PACULUPEHUSL) .

3. YrTunura BRIBOAUT cOOOIEHre 00 YCIEITHOM 3aBepIeHn: NHUTMATA3AINNA HOBbIX CETMEHT-CePBEPOB U CO3TAHNN
CXeMbl PACIIUPEHNS U 3aBepInaeT padbory.

[Tocsie 3aBepIeHust MPOIECCa UHUIMATU3ANA MOXKHO TOAKIIOUNTHCT K ADB u yBugers cxemy paciimpenus.
Ona HaxonuTcs B 6a3e JAHHBIX, YKA3aHHON mpu momornu oniuu -D win nepementoii cpeast PGDATABASE.

OTkaT Heyfa4HOI YCTAHOBKM
OTkar omepaiuu HACTPOMKY PACIIUPEHNsT BO3MOYKEH TOJIBKO B CJIydae ¢O0si ONepaliuii.

B ciayuae ecam Ha dTane WHANMAIM3ANUN TPOUCXOAWT cOO pacimmpenus, a 0a3a JAHHBIX HE PabOTaer,
HEOOXOIMMO CHAYAJIa MEPEe3anyCTuTh 0a3y JAHHBIX B pexkume master-only, BwimogHUB KOMaHIY gpstart -m. OrTkar
HEYIa9HOTO PACIIUPEHUs BBITIOJHIAETCS C MOMOIIBIO CAEAYIOMEe KOMAHIbl C yKa3aHueM 0a3bl JTAaHHBIX, COIEepKaIeit
CXeMY PaCIIUpEeHusI:

gpexpand --rollback -D database_name

4.4.4 TepepacnpepeneHve Tabauy,

[lepepacnpenenenne TabaUIl TPOBOAUTCS JJIs  OAJAHCUPOBKM CYIIECTBYIOIINX JAHHBIX 1O HEIABHO
PACITUPEHHOMY KJIACTEDPY.

ITocme cozmamms cxembl pacIIHpeHnsi MOXKHO mpuBecTu 0a3y manusix ADB B ommaiin m mepepacmpenennTb
TabIUIBL TI0 BCEMY MaccuBy ¢ momoinbio gpexpand. Pekomeniyercs 3amyckarbh yTUIUTY B [IEPUOJ, HU3KOM HAIDY3KHU
Ha 0a3y, KO/ UCIOJb30BAHKME IEHTPAJIBHOIO MPOHECCOpa U OJOKUPOBKU TAbJIUI, UMEIOT MUHUMAJIBHOE BJIMSHUE HA
omeparuu B Kjacrepe. [Ipu 3TOM peKOMEHIyeTcss PAHKUPOBATH TAOJIUIIBI [IJIsT TEPBOOYEPETHOTO MepepacIpe e/ IeHusT
KPYIHEANX U HANDOJIee BaYKHBIX JJIEMEHTOB.

Important: Ilpu nepepacupenenenun ganabix ADB pgomkuaa paborars B npomykruBHoM pexume. OHA He JOJIKHA
ObITh OIPAHMYEHA WJIM HAXOJAUTbCH B pexkume master. Ounuu -R wiu -m koManibl gpstart He MOryT ObITh yKa3aHbI
JIIS 3ammycKa 0a3bl TaHHBIX

B mporecce mepepacupenenennss TabauIl JOObIE HOBBIE CO3JAHHBIE TAOMWITLI WM CEKITUU PACIPEIeTSIIOTCS
II0 BCEM CerMEHTaM TOYHO TakK K€, KaK ¥ I[IPH HOPMAJIbHBIX YCJIOBUSX paboTbl. 3alpoChl MOIYT 0OpallaTbCsa KO
BCEM CErMEHTaM O TOTO MOMEHTA, KaK COOTBETCTBYIOIINE NAHHBIE OYIyT MEPEPACIPEIeeHbl B TAOIUIBI B HOBBIX
cerMenT-cepBepax. Bo Bpemsi mepepacnpenenenus Tabauna Wi pasies OJOKUPYIOTCS W HEIOCTYITHBI JJIs Omeparuii
9TeHUs W 3anuch. 110 3aBepIeHnio mepepacipeIe/IeHus BO3MOKHOCTD OMepaIiii BO30OHOBIISIETC.

o Panotcuposanue mabauty, 0as nepepacnpedesenus
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o [lepepacnpedenerue mabauy, ¢ nomousbro gperpand

o Monumopune nepepacnpedeserus mabauy,

PaHxupoBaHue Tabnuy, gns nepepacnpegesneHus

[Topsiakom mepepacipe/iesienns TabInAI MOXKHO YIPAB/IATh. st 9TOro HEOOXOINMO CKOPPEKTUPOBATD 3HATECHUST
PaHTOB TAO/WI] B CXEMe PACIIHPEHUs JIs ONPEIEIeHUs MPUOPUTETOB YaCcTO MCIOIb3YEMbIX TAOJIWIl U MUHUMU3AIUN
BJIMSHUS HA MPOU3BOAUTEHHOCTh. JlOCTymHOE CBOOOIHOE MECTO HA JIVCKE MOXKET CKa3bIBATHCH HA PAHKWPOBAHUU
TabOJInIL,

st paHKUPOBAHMSA TAOIIHUIL C TEIHI0 UX MOCTEIYIONIEro IepepacipeneeHns: He0OXOIuMO MOAK/TIOUATHCS K Oa3e
nanabix ADB ¢ nomompio psql uinun apyroro nojiep:kusaemMoro kianenra u oouosuts daiiin gpexpand.status_ detail ¢
TTOMOIIIHIO CJIETYIOINX KOMAH/I:

=> UPDATE gpexpand.status_detail SET rank=10;

=> UPDATE gpexpand.status_detail SET rank=1 WHERE fq_name 'public.lineitem’;
=> UPDATE gpexpand.status_detail SET rank=2 WHERE fq_name = 'public.orders';

B npumepe KOMaHIbI TIOHUKAIOT TPUOPUTET BCeX Tabsulr 10 10, a 3aTeM mpucBamBalOT paur I mjs lineitem u
panr 2 nnsa orders. B pesymbrare cHauana mepepacupenesisiercs lineitem, 3arem orders, a masee Bce ApyTrue TaOIUIIbI
u3 daitna gperpand.status_ detail.

J1st McKITIoueHust TabInIlbl M3 MepepacrpeieieHus caenyer yaaanTh ee n3 daiina gpexpand.status_ detail.

Mepepacnpepenenue tabnuy ¢ nomowbio gpexpand
[Iepepacnpenenerune TabaUIL ¢ TOMOIIBIO YTUAATHI gpeXpand OCYIIeCTBASETCS CAEAYIONNM 00Pa3oM:

1. BoIMONHUTEL BXOJ Ha MACTEp XOCT 6a3bl JAHHBIX MOJb30BATEIEM, KOTOpbIi Oymer 3amyckarh ADB, mampumep,
gpadmin.

2. Bamycrurh yrunury gpexpand. MoKHO HCIOIB30BATH OMIUIO -d WK -€ JJis ONpee/eHns NePUoIa BpEMeHH
ceanca pacmupenus. Hanpumep, njs 3amycka yTHINTBL HA CPOK 110 60 9acos:

$ gpexpand -d 60:00:00

Yruaura nepepacupegessier TabJuibl 10 TeX 0P, MOKa MOCAeAHssT TabINIA B CXeMe HE 3aBEPIIUTCS, WU 110KA
He Oy/IeT JOCTUTHYT TMEePUOJ] yKA3AHHON JINTeNbHOCTH (Min He OyJeT JOCTUTHYTO YCTAHOBIEHHOE BPEMs OKOHYAHWSA).
Yruanra gpexpand obHOBsleT craTyc W BpeMmsi ceccun B dailie gperpand.status mpu 3amycke W 3aBepIIEHUN
nepepacipe/ieIeHns.

MonuTtopuHr nepepacnpegenenus tabnuy,

Bo Bpemsi mporiecca nepepacrpeesiennsi TabaUuIbl MOXKHO 3aMPOCUTh CXEMY pACIIUpeHus. B mpemcraBieHnn
gpezpand. expansion_ progress COAEPYKUTCS TEKYIIas CBOJKA XOJd BBINOJIHEHUS, BKJIOUAs IIPEI0JaraeMyio CKOPOCTh
nepepacipeiesienns TabIuIbl 1 PAcIeTHOEe BpeMs [0 3aBepirenus oneparuu. JIas wadopmalmm o craryce TabOInIbI
HeoOX0mMO 3anpocutsb gperpand.status_ detail.

[Tocste 3aBepriienust  Tepepacnpe/ie/leHnsi  MepBOit  TabAWNbl  gpexpand.expansion_ progress — BHITIOTHSET
MPEIBAPUTENbHBIA MOACYeT U OOHOBJISIET OIHKY IO CKOPOCTH Mepepacipeeenns Bcex Tabsmi. Pacdyerst
MEePEe3aIyCKAIOTCA KaXK/Iblil pa3 MpU WHUIHAJWIANUN CEAHCa Tepepaclpeie/ieHusi TaOIUIbl ¢ MOMOIbI0 gpexpand.
JI;1sT MOHMTOPHWHIA MPOrpecca HEOOXOAWMO MOAKIIYNTLCA K Oase mamabix ADB ¢ momommpio psql mam mgpyroro
MOJIIEP?KUBAEMOrO KJIMEHTA U BBIMOJHUTH 3aIPOC gperpand.erpansion_ progress ¢ MOMOIIBIO CIEAYIONeH KOMAHIbL:

=# SELECT * FROM gpexzpand.expansion_progress;
name | value
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5534842880

142475264
680.75667095996092 MB/s
00:01:01.008047

Bytes Left

Bytes Done

Estimated Expansion Rate
Estimated Time to Completion
Tables Expanded

Tables Left

(6 rows)

4
4

B rtabmuue gperpand.status detail xpanurTcsa wmHbOpMANMS O KaxKJI0#W TADIWIE B CXE€Me: CTATYChl, BPEMS
mocJIeTHEr0 OOHOBJIEHUSI U IONOJIHUTEbHbBIE CBelenus. [[yisi mpocMoTpa craryca Tabauibl HEOOXOAUMO TOIKTIOUUTHCS
K 6Oasze mamapix ADB ¢ momompio psql wam  apyroro moaAepKMBAEMOrO KJIHEHTAa W BBIIOJHUTH 3amIpoc
gpexpand.status_ detail:

=> SELECT status, expansion_started, source_bytes FROM
gpexpand.status_detail WHERE fq_name = 'public.sales';

status | expansion_started | source_bytes
___________ e e D e (e 5 5 e e e 5 5 B 5 e e
COMPLETED | 2017-02-20 10:54:10.043869 | 4929748992
(1 row)

4.4.5 VYpaneHne BpeMeEHHOI CxeMbl pacLUMpeHuns

Important: JIna BblnosiHeHust odepenHoii omepaiuu paciupenuss B cucreme ADB cnadana HeoOXoauMO yOaiuTh
CYHIECTBYTOILY IO CXEMY PACIIADEHUS

[Tocsie 3aBepieHnss U TPOBEPKY ONEPAIMU PACIIAPEHUsT CXeMY PACIITUPEeHrs MOXKHO 0e30macHO yaaanThb. s
9TOr0 HEOOXOIWMO BBIIOTHATD CJIEAYIOMMHI MOPSIOK AefCTBHiL:

1. BommosHuTh BXOM HA MacTep XOCT 0a3bl JAHHBIX MOJIb30BaTe/IeM, KOTOPBIi Oymer 3amyckars ADB, mampumep,
gpadmin.

2. Bamycruts yrunury gpexpand c mapamerpom -c¢. Hampumep:

$ gpexpand -c

IIpu 3TOM B HEKOTOPBIX CHCTeMaX TpebyeTrcs ABarKIbl HaXKaTh KJaaBuiny Fnter.

4.5 PacwupeHune knacrtepa cpegcrteamu ADCM

Locmynno ¢ sepcuu 5.19.0 _arenadata b2

Ecan kaacrep ADB passopaunBaercs ¢ momombio ADCM, d9acTh AeficTBHii 1O pacIMpeHnio KJIacTepa
BBIMOJIHAETCA aBTOMATHYeCKu. 1lociie BBIMOIHEHWS TLIAHUPOBAHUS HOBOTO AalapaTHOrO 00eCrmedYeHus HEeOOXOIUMO
J00aBUTH 3aIUCH [IJIsi HOBBIX XOCTOB B BbIOpaHHLIA Kiacrep B uHTepdeiice ADCM, ucnonbsyst kaHouky Add hosts Ha
Bkaagke “Hosts”. Kpome Toro, HeoOX0anMO BBITOJTHATH HHATIHATA3AINIO KAKI0TO XOCTa, €CJIH TOTO TpebyeT mpoBaiiaep
XOCTOB.

Korma xocTbr OyayT MOCTYIHBI JjIs MOAKJIIOYEHUs 10 Ssh [11si MeHemkepa KJIaCTePOB, HEOOXOIUMO 3AIlyCTUTh
neiicreue Ezpand kiacrepa. B nogsusimemcs guasore (Puc.4.10) HeobX0auMo yKa3aTh CJIELYONIUe TapaMeTph:

e Reboot new servers after installation — Bo3MOXKHa Jiu TIepe3arpy3ka CepBepoB, HA KOTOPbIE J0OABJISIOTCS HOBBIE
koMmmoneHTobl. Ilepe3arpyska rpebyercst jjisi IPUMEHEHHS 3HAYEHUsI HEKOTOPbBIX [MApAMETPOB, M3MEHSEMbIX B
mportecce ycranoBku. CepBepa OymeT HeOOXOIWMO T€pe3arpy3nTh TMO3/AHEE BPYYHYIO, €CJIW DTO HEBO3MOXKHO
C/IeJIaTh B MIPOIIECCE PACHTHPEHNST;
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4.5. Pacmupenue kmacrepa cpeacramu ADCM

o Additional primary segments count — KOJMYECTBO CEIMEHTOB, KOTOPbIE HEODXOMMMO J100aBUTb Ha XOCTbl B
kaacrepe. Hampumep, ecinm B MCXOmHOM KOHMUTYypAIMN yKa3aHO JBA CEIMEHTa HA XOCT W B ITOM TOJE 33aAHO
JIBa, JIOTIOJIHUTEJIbHBIX CerMEeHTa, B Pe3yJIbTaTe HA yrKe CYIIEeCTBYIOIIME B KJACTepe XOCThI Oy/1eT 100aBIeHO IO
JIBA CETMEHTA, HA HOBbIE — deThipe. Eciin yBesndenne KOIUIECTBA CETMEHTOB He TPeOyeTcsi, OCTaBbTe 3HAYEHUE
10 yMOJT9aHuio — (.

Action parameters

1) Configuration

Reboot new servers after installation: [ O

Additional primary segme

Puc.4.10.: Ilapamerpsl pacmmpenus Kjaacrepa

s mepexofa K CJeAyOmeill CTpaHuWile KOHMUrypaluu HaxkaTh KHONKY Nert W pacupesenuTbh KOMIIOHEHT
ADB Segment cepsuca ADB mo nobasnsembim xoctam (Puc.4.11). Ecau ucnonbsyiorcs cepsucet PXF, Chrony,
Monitoring Clinets, uX KOMIIOHEHTBI TaKxKe HEOOXOIAMMO PA3MECTUTh Ha A0OABISTEMbBIX XOCTAX JiJisi KOPPEKTHOIO
GYHKIMOHUPOBAHUs. 3aT€M HEOOXOUMO 3aIlyCTUTh PACIIUPEHHUE KJIacTepa KHOIKOH Run.

Important: B mporecce pacmupennst KjaacTepa HOBbIE XOCTbI WHUITUAJIUIUPYIOTCA B COOTBETCTBUM C HACTPOUKAMU
cepsuca ADB aHanorundHo y»e CynecTByOIUM XocTaM. Ky pu co3Mannn KIACTepa 3alpaIlnBACTCI MOHTUPOBAHIE
GJIOYHBIX yCTPONCTB [IJIsi CO3/IaHUS KATAJIOIOB C JJAHHBIMH, HA XOCTAX JIOJI?KHBI IPUCYTCTBOBATH JINCKOBBIE YCTPOICTBA
C TAaKUMU K€ UMeHaMU

Ha nepBom 1mare mex/1y HOBBIMH Y3JIaMU W YiKe CYIIECTBYIOIIMMH IPOU3BOAUTCS OOMeH Kirodamu ssh, Ha
JTI00ABJIEHHBIE XOCThI YCTAHABIUBAIOTCS HEOOXOAMMBIE TMAKETHI W MPOM3BOAUTCS WX HACTPOHKA. 3aTeM TeHepUpyeTcs
CXeMa JJid pPaClupeHud KiacTeépa B 3aBHCHMOCTH OT KOJHYECTBaA ,B;O6aB.T[${eMbIX XOCTOB U MHCIIOJIb30BaHUA
3€PKaJIMPOBAHUA. ECJII/I KOJIMYE€CTBO HOBBIX XOCTOB B KJjlaCTeEpe 6OJ'II)H_Ie 4qucJjia CEerMe’HToB Ha XOCT B HCHOIIbSyeMOfI
KOH(UTYpAINU, TPUMEHSETCS Spread-3epKAJIVpOBaHue, wWHadYe — group. Ha ocHOBE cO3ZaHHOTO daiiaa CXeMmbl
OPOU3BOJUTCA IIOAIOTOBKa KJlaCTepa K PACIIUPEHHUIO. B ClIy4dae YCHEITHOro 3aBepIneHud TOATOTOBKH, KJIaCTep
MIEPEBOINTCSA B COCTOSTHUE expanding, W BO3BPAT MPEABLAYINEH KOH(PUTYPAIHKA CTAHOBUTCS HEBO3MOXKEH.

Ha »srom »srame BO3moOxkHA HACTpOWKA NOpAJKa IepepacrnpeeneHus Tabiui, KakK YKa3aHO B pasjesie
Panorcuposanue mabauy, 0rs nepepacnpedesenss.
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Action parameters

#) Configuration 2 Host Components

Components

mdw

ADB Segment sdwl

Puc.4.11.: Pacupenenenue komnonenTos cepsuca ADB 110 HOBBIM XOCTaM

B cocrostaum expanding st Kjaacrepa CTaHOBUTCS AOCTYmHO meiictBue Redistribute, B mporecce BBITIOJHEHUST
KOTOPOTO TMPOW3BOIUTCS Tepepacupeenenne Tadyui. s geficTBusg HEOOXOAWMO YKa3aThb JJIUTEJIHHOCTH CEAHCA B
dopmare Y9:MM:CC. B cinygae ecau nepepacipeesieHne YCIemnHO 3aBePIaeTcs 10 UCTeYSHNs YKA3aHHOIO BPEMEHH,
CXeMa PACIITUPEHnsT OYUIIACTCSA U KJIACTEP TMEPEBOINUTCS B COCTOIHUN running. VIHade cTaHOBUATCA TOCTYIIEH TIOBTOPHDIH
zamyck geiicteus Redistribute nist npomosKenusi IPEPBAHHOIO IPOIECCA.

4.6 JobaBneHue n yganeHne pesepBHOro mMacrepa

Hocmynmo ¢ eepcuu 5.19.0_arenadata_ b2

s noGaBeHns wiv yJajeHus PEe3epBHOIO MacTepa mpemHasHadeHo aeiictsue Init Standby Master cepsuca
ADB. AHaTOru9HO TPOIECCY PACIIMDEHHS KIACTePa HEOOXOIUMO YKA3ATh, ePe3arpyKaTh Jiu JT00ABISEeMbIi B KJIacTep
XOCT B MPOIECCe MHUMAATU3ANNU. 3aTeM HEOOXOAUMO PAa3MECTHTh KOMIIOHEHT PE3EPBHOIO MACTepa Ha XOCTe [IJIsd ero
MHUALNMAAIN3AUY Wik yopars /i yaasenus. g 3amycka geficrBus He0OXOMMMO HAXKATh KHOLKY Run.
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