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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 lcnosb3ys cranmaprHble nHTEpEich mpuiokenuii 6a3 manubix, Takne kak ODBC u JDBC, monn3oBarenn
MOTYT CO3JaBaTh CBOM COOCTBEHHBbIE KJIMEHTCKWE MPUJIOXKEHWsI, B3ammojeiicTByommue ¢ 6a30ii ganasix ADB.
IMockosnbky CYBJl ADB ocuoBana na PostgreSQL, ona ucnomb3yer crangaprTabe ApaiiBepbl 6a3 JaHHBIX
PostgreSQL.

— ¢ ADB 5 cosmectuvmsr ODBC u JDBC npaiisepa s PostgreSQL 8.3.0 win Boimre.
— ¢ ADB 6 coBvmectumbr ODBC u JDBC npaiisepa s PostgreSQL 9.4.24 wuim Boitme.

e BOJbIIMHCTBO CTOPOHHUX KJIMEHTCKUX HHCTPYMEHTOB, KOTOPBIE HCIOJIb3YIOT CTAHAAPTHBIE HHTEpdEeiichl 6a3bl
nannbix, Takue Kak ODBC u JDBC, moryr 66Tk HACTPOEHBI /i nofkaodenns K ADB.

3.1 Knunentckune npunoxenuss ADB (Client Tools)
Baza JaHHBIX ADB nocraBjisiercss ¢ HECKOJIbKUMHU KJIUEHTCKUMU OPUJIOZKECHUAMHU, PACIOJO?KEHHBIMHU B

$GPHOME/bin rnaBhoii xocr-cucrembl. B rabiiuie nepeducienbl Haubosee 4YacTo HUCIHOJIb3yeMble KJIMEHTCKUE
[PUITIOKEHUS.

Tabaumnad.1.: Kinenrckue mpuio)enus

Nms Mpumenenne

createdb Cosmarb HOBYIO 6a3y JAHHBIX
createlang OnpeseuTh HOBBIN MPOIELYy PHBIN A3bIK
createuser OrnpenennuTh HOBYIO POJIb OA3BI JAHHBIX
dropdb Vranurs 6a3y maHHBIX

droplang VaamuTh mpoIeaypHbBIH SI3bIK

dropuser VYaanures poib

PSQL WNurepaxktusHbiii Tepmunan PostgreSQL
reindexdb IlepennaekcupoBarh 6a3y JTaHHBIX
vacuumdb Coop mycopa u anagu3 6a3bl JAHHBIX

[Ipu ucnosib30Banuy KIMEHTCKUX [IPUJIOKEHUI CJle/yeT HOJKJIOYUTHCH K 0a3e JAHHBIX C IIOMOINbIO MHCTAHCA
mactepa ADB. Heobxoanmo y3HaTh UM I€I€BOM 06a3bl JAHHBIX, UMs XOCTa W HOMED MOPTA MACTEPa, & TAKIKE UMs
OJTH30BaTE s 0A3bI JAHHBIX IS MOAKIIOYEHNA. DTA HHGOPMAIMS MOXKET ObITh TPEIOCTABIEHA B KOMAHIHONH CTPOKE




3.2. Kmmenrckume yrummret 3arpy3kn manasrx B ADB (Loader Tools)

¢ 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 Knuentckne ytnnutbl 3arpy3kn gaHHoix B8 ADB (Loader Tools)

st HEKOTOPBIX OMEPAIMOHHBIX CHCTEM, JJisi KOTOPBIX He TOCTaBjsieTcss cepBepHas dwacth ADB, ectsb
BO3MOYKHOCTH YCTaHOBUTH KJIMEHTCKHE YTHUIWTHI 3arpy3ku mgamubix B ADB: yrumursr gpfdist w gpload. B mammnbrit
MoMmeHT B mocTaBke ADB momosHuTENbHO MPUCYTCTBYIOT KJIMEHTCKUE YTUJIWTHI 3arpy3Kd JAHHBIX W3 CJIETYIOMIAX
OIlepPaIlMOHHBIX CUCTEM:

e Red Hat 8.5

KimenTckaa marmmHa ¢ TPUIOKEHUAMUT JIJIA 3arPy3KW JTaHHBIX JTOJIKHA: + MMETHh CETEBOH JOCTYMI CO BCEMT
Hozamu Arenadata DB (macrep-uHOmoit u cermenT-HomaMu). + umerb ceresoil gocryn K ETL-cepBepaM, Ha KOTOPBIX
JIeZKAT TAHHBIE [T 3arPYy3KH.

Jljist yCTaHOBKM KJTMEHTCKUX yTUIUT 3arpy3ku ganubeix 8 ADB nazio ckagars rpm-naker gpdb-loaders-<Bepcus
ADB>.rpm Ha KJIMEHTCKYIO MAIWHY W YCTAHOBUTH Yepe3 MAKeTHBIH MeHeKep OMepPAIMOHHHONW CHCTEMBI. Y THIUTHI
OyIyT JOCTYNHBI U3 AupekTopun /usr/1lib/gpdb/bin/.

Takxe morpebyercst npumenutsb daiin /usr/lib/gpdb/greenplum_path.sh mepes BHI30BOM yTHJIAT 3arpyKH.
Hampuwmep, na Red Hat myxno 3amycturs:

’$ source /usr/lib/gpdb/greenplum_path.sh

s paborst gpload nonosnutensuo tpedyerca Python 2 Bepcuu 2.7 u Boie ¢ momynsamu pyyaml, pygresql.

3.3 lNopkntoyveHne c nomouwbto psql

B 3aBuCHMOCTH OT MCMOJB3YEMBIX 3HAYEHWI CJIEAYIOMNE MTPUMEphI TOKA3BIBAIOT, KaK MOJIYYNThH TOCTYI K 6asze
JIAHHBIX depe3 psql:

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

Ecnu nonb3oBarensckas 6a3a JaHHBIX €I1e He CO3JaHa, MOXKHO HOJIYYUTb JOCTYI K CHCTEME, IO/K/IIOYABIINCH
Kk 6a3e gaHubx templatel. Hampumep:

$ psql templatel

[Tocme moakmovennsa K 0a3e MaHHBIX Psql TMPEIOCTABIsSET MPHUTJIAIEHAE ¢ UMEeHeM 0a3bl JAHHBIX, K KOTOPOIi
B HACTOsLEe BpeMs LOJAKJOYeH psql, a 3areM CTPOKOBOW Tul => (uiau = # [l Cylepuosib3oBaresis 6a3bl JAHHbIX).
Hampuwmep:

gpdatabase =>'

B xomanmHO# cTpoKe MOXKHO BBOAUTH KOMaHAbI SQL 11 ormpaBku Ha cepBep W il BBINOJTHEHHS, IIPHA STOM
KaykJasi KOMaH/Ia JIOJIKHA 3aKAHIMBATHC HA 3HAK ;. Hampumep:

=> SELECT * FROM mytable;
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T'naBa 3. Ilogmep:kuBaeMble KJIMEHTCKUE TTPUIOKEHUS

3.4

NuTtepdeiicbl npunoxenuii 6a3 gaHHbIX

Ectp BO3MOXKHOCTH pa3pabOTKM COOCTBEHHBIX KJINEHTCKUX MPUIOXKeHHuil, B3ammomeiicrByomux ¢ ADB.

PostgreSQL mpemocrasisger psn apaiBepoB 0a3 JaHHBIX /i Hanbosee dacto ucnoibldyembix API, koTopbie Takxke
MOryT mcrnoab3oBarhess ¢ ADB. 9tu mpaiiBepsr He ymakoBanbl 6a30BbiM guctpubyTusom ADB. Kaxkmwrit apaitsep
SBJISETCS HE3aBUCUMBIM MPOEKTOM pa3paborku PostgreSQL u momken ObITH 3arpyKeH, YCTAHOBJIEH W HACTPOEH JIJIst
nonksouennss K ADB. JlocTynabie apaiiBepbl mpeACTaBIeHbI B TAOIHUIIE.

Tabaunald.2.: Unrepdeiicer 6a3br JaHHBIX

API [Opaiisep PostgreSQL Ccbinka ans ckadmeaHus
ODBC pgodbc https://odbc.postgresql.org/
JDBC pgjdbe https://jdbe.postgresql.org/
Perl DBI pgperl http://gborg.PostgreSQL.org/project/
pgperl
Python DBI pygresql http://www.pygresql.org
O6mwme wrCcTpyKIWHu 1m0 noctyny Kk ADB ¢ momompio API:
1. 3arpy3urs miardopmy u coorBercrByionuit API w3 ncrounuka. Hampumep, MOXHO MOTy9IuTh Java-KOMILIEKT

3.5

paspaboruunka (JDK) u API JDBC or Sun.

Sanucarb KIHEHTCKOe mnpuioxkenue B coorBercrBum co cuenuburanuavu APIL. Ilpu nporpammupoBanunu
MPUJIOKEHUST HEOOXOINMO CJIEIUTH 33 TEM, YTOOBI He ObIT BKIIIOUEH KAKONH-1100 HEMOIIePKUBAEMBINH CHHTAKCUC

SQL.

Barpy3urhb coorBercTBytomuii apaiisep PostgreSQL u HACTPOUTH MOAKIIOYEHWE K MACTEP-WHCTAHCY Oa3bl
nmapapix ADB. ADB npenocraBisger maker KIHEHTCKUX HWHCTPYMEHTOB, COMEPIKAIMIWI TOIIeP:KUBAEMBIE
JpaiiBepbl.

" HCTPYMEHTbI CTOPOHHUX KJINEHTOB

B 6oawmuncTBe croporuux cpeacrs ETL u ousnec-ananutuku BI ncmons3yrorces cranmapTHbie HHTEPGEHCH

6a3 mannbix, Takune kKak ODBC u JDBC. Ux MmoxuO HAacTpouTh [jis moakiodenuss kK ADB, xoropas paboraer co
CHEYIOIUMYA HHCTPYMEHTAMU:

Business Objects;

Microstrategy;

Informatica Power Center;

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

SAS;

Cognos.

Ksamudwumnuposanubse crnenuannctbl Arenadata MOryT moModb IMOMb30BATEISIM B HACTPOWKE BBHIOPAHHOIO

CTOPOHHEr0 MHCTPYMEHTA JJIsl €r0 UCII0/Ib30BaHus ¢ 6a30i JaHHbIX.
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I'maBa 4

IMIudpoBanne SSL

4.1 WudposaHue coegurenunin Knnent/Cepsep

ADB ob6namaer HaTuBHON momIepKKOil coenuuenust SSL Mexay kaumenToMm u macrep-cepBepom. CoennHeHne
SSL mnpemorBparaer JOCTYyIn K MakKeTaM TPEThbeil CTOPOHBI W TPEAOTBPAIAET aTakKW mocpeaHuka. SSL  1okHO
HCIO/Ib30BAThCHA, KOLJA COeNUHEHHE IIPOXOAUT II0 HE3AlIUIIEHHOH CChLIKe, a TaKxKe KOLJa MCIOIb3YeTCs
ayTenTrduKanus cepTruuKaTa KINeHTa.

s Briouenuss SSL tpebyercsa ycranosienubiit OpenSSL kak Ha KiueHnre, Tak u Ha macrep-cepsepe. ADB
MOXKET 3aIyCKaThbCsd ¢ BKIOUeHHbIM SSL eciim HACTPOWTHL MapamMerpbl KOHGUTypamuu cepBepa ssl=on B macrepe
postgresql.conf. Ilpu 3anycke B pexxume SSL, cepsep Oymer uckarb daiiabl server.key (YacTHbIA KJIOY cepBepa) u
server.crt (ceprudukar cepsepa) B nanke master data. 9tu aiibl 10JIKHBI ObITH HACTPOEHBI JJisi 3AILYCKA CUCTEMbI

ADB c sBxinouenusiMm SSL.

Warning: He wucnons3yiiTe maposis A 3amuThl 9acTHOrO Kioda. CepBep He 3amMpaiinBaeT MapoJis JIJIs
gacTHOro Kjo4da u B/l He CMOXKeT 3amyCTUThCs, €C/Id JOJIKHA 3aTpeboBaTh €ro.

st TecTUpPOBAHUS CHCTEMbl MOYXKHO HCIOJIB30BATH CAMONOIMCAHHBIA cepTuduKar, HO B IITATHON padore
HeoOxoauM ceprudukar nomnucanubiii certificate authority (CA), urobbr kauentT mor noarBepauth cepsep. CA
MOXKET OBITH JIOKAJIbHBIN U TI00AJbHBIN. KCan BCe KANEHTHI MTPUHAJIEKAT JJOKAJIHHOW OPTaHU3AINN, PEKOMEHIYeTC s
MCTOIb30BaTh TOKAIbHBIH CA.

4.2 Hacrtpoiika ayteHTudmukauyum SSL

B npouecce ayrentudukanuun SSL cpasausatorcs Common Name (cn) ceprudukara, KOTOPBIA IPEIOCTABIIAET
OporpaMMa-KIUEHT IIPU IIOAK/ITI0OYEeHNN, 1 3allpallliBaeMOe UM IIOJIb30BaTe A Ba3bI JaHHDBIX. HOJIb3OBaTeJ'[b He JOJI2KEH
cymectBoBaTh B BJI. lns obecmevenns coemuuennst mexxay cucremoit n b/l MoxkHO mcnosib3oBaTh map-daii.

4.2.1 MapameTtpbl ayTeHTudukauum SSL
[Ipu ayrenrudukanun 1o cepTudUKATy JOCTYIIHBI CJIEIYIOMIHE OMIUN:
e Hostssl - v MOAKIIIOYEHUST JOJIXKEH OBITH hostssl.
® Mmap - MANNUHT. YKa3bIBaeTCsA B pg_ident.conf, unu B daiine, ykazanHoM B HaCTpoitkax cepsepa ident_ file.

[Mpumep pg_ hba.conf:
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T'maBa 4. Illudposanme SSL

Hostssl testdb certuser 192.168.0.0/16 cert
Hostssl testdb all 192.168.0.0/16 cert map=gpuser

4.2.2 KoHdurypauyua OpenSSL

ADB cuursisaer daiin kouburypauuun OpenSSL, ykazauuwiit 8 §GP_ HOME/etc/openssl.cnf no ymondanuio.
s m3amenenns HacTpoek OpenSSL my»KHO BHECTH n3MEHEHNS B KOH(UTYPAITHOHHBIH (hail u mepe3amyCcTuTh cepBep.

4.2.3 lpumep co3gaHusi camonoanucaHHoro ceptudukara

Warning: Vcmons30BarTh CaMOMOANACAHHBIN CEPTU(MUKAT PEKOMEHIYETCsT TOJBKO B IEJISX TECTUPOBAHUS
cucrembl! [l TPOJAYKTHBHOIO OKDPYZKEHHsI HCIOJb3yiiTe mpoBepeHHble yaocrosepsomue neutpsl (CA) s
MONMUCAHNS CePTUDUKATOB.

Jtst co3/1aHMs CAMOIIOAIINCAHHOTO cepTuUKATa HEOOXOIIMO:

1. BBectu komany openssl:

openssl req -new -text -out server.req

2. Beectu 3amparmmBaemyo nHGOPMAINO. ¥ 0eINTECh, 9TO BbI yKa3aJIU JJOKAJIbHBIH XOCT B KauecTtBe Common Name.
IIaposb MOXKHO OCTaBUTDH MTYCTHIM.

3. Ilporpamma co3maer K04, 3aIUINEHHbIA TAPOJIeM, KOTOPbIi T0/2KeH ObITh He KOPOYe deThipex cuMBOJIOB. Ero
HEOOXOIMMO OTKJIIOYUATH JJis AaBTOMATUYECKOI'O 3aIyCKA, JJis 9€r0 BBECTU KOMAH/LY:

openssl rsa -in privkey.pem -out server.key
rm privkey.pem

4. Beectu cTapblii mapoJib, 9T00BI PA30IOKUPOBATD CYIIECTBY MUY KITIO.

5. BpimonauTh KOMaHIY:

openssl req -x509 -in server.req -text -key server.key -out server.crt

JlaHHas KOMaHJIa MPEBPAIAeT CepTUGUKAT B CAMOMOIIUCAHHBIA W KOMUPYeT K04 U cepTudUuKaT Tyaa, TIe
cepsep Oy/eT UX UCKATh.

6. BemomHnTh KOMaHIY:

chmod og-rwx server.key

7. CkonmpoBaTh JIOBEPEHHBIN cepTudukar root.crt Ha 6a3e server.crt:

cp server.crt root.crt

8. Ilepenecru root.crt HA KIMEHTCKYIO MamuHy (HAIpUMeEp Yepe3 SCp) MJis npoBepku paborbl SSL B pasmuubx
pexkumax. @ailsn root. crt pazmernaeTcs Ha KJIUEHTe B JOMAaIHeM KaraJore nojb3osaresis (B Microsoft Windows
sta aupekropus naswisaerca %APPDATA %postgresql).

Boisee moapobHo 0 co3manuu 9acTHOro Kioda u ceprudukara, cM. gokymenranuio OpenSSL.

4.2.4 Kondurypauus postgresql.conf ansa aytentudpukauun SSL

Crenyrorme HACTPOWKY CEPBEPA JTOJIXKHBI OBITH YKA3aHbI B KOH(MUTYPAIMOHHOM (haiise postgresql.conf:
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4.2. Hactpoiika ayrentudukanmmn SSL

e ssl [boolean| - Briounrs coenunenne SSL.
e ssl_renegotiation_ limit [integer] - mpemen nepeJadn JaHHBIX JO HOBOTO 3aMpoca KJ0Ya.
e ssl_ciphers [string] - cnucok paspemennbix mudposanuit SSL.
B nanke $MASTER _DATA _DIRECTORY npucyTCTBYIOT Clemylomue cepBepHbIe (pailbr:
e server.crt - cepTuUKAT CEPBEPA.
o server.key - KJI04 cepsepa.
e r00t.crt - TOBEpEHHBbIE aBTOPU3AINH CePTU(PUKATA.
e root.crl - ceprudukarTsl, OTO3BAHHBIE JOBEPEHHBIMH ABTOPU3ALUIMU.
Daiisbr server.crt u server.key COXpaHSAIOTCA HA CEPBEPE.

Daitnbl root.crt w root.crl cOXpaHSAIOTCA Ha KJIMEHTE B JOMAIllHEM KaraJsore nosb3osarensd (B Microsoft
Windows sra nupekropus uasbiBaercs %APPDATA%postgresql). 9ro nenaercs, 4roObl KJIMEHT MOr y6eauThes
B TOM, 4YTO KOHEe4YHbIN ceprudukar cepsBepa IIOIUCAH LEHTPOM CepruduKaiuu, KOTopoMy OH nosepsier. Eciu Ha
KJIMeHTe cyinecTByer (aitn root.crl, Ipn TpOBEpKE TAKIKe YIUTHIBAETCS COMEPIKAIMMIACS B HEM CINCOK OTO3BAHHBIX
ceprudukaros Certificate Revocation List (CRL).

Boisee moapobro o mactpoiikax cepruduraros SSL Ha cepBepe cum. mokymentaruio Postgres.

4.2.5 KoHdurypayus coeguHenmnsa SSL knuenTta
Hoctynubr caexyiomnue onmun SSL:

e sslmode - ycTaHaBIUBAET YPOBEHD 3AIMATHI (peskUMbI oK I0UeHrs 10 SSL). JlocTynHbI Ceayiomue 3HaYeHus:

sslmode3awumTa ot | 3awumTa MNonntuka npnmexeHns
npocnywusaHos MITM

disableHer Her Mue He BaxkHa O0E30MaCHOCTL W § He TPUEMJIIO W3IEP¥KKH, CBA3AHHBIE C
i pOBaAHUEM.

allow| Bosmoxkuo | Her Mue ©He BakHa 0€30MACHOCTH, HO s TNPHEMJIIO W3AEPXKKHU, CBI3aHHBIE C
i pOBAHUEM, €CIH HA STOM HACTAWBAET CEPBEP.

prefer Bosmoxno | Her Mue ne BazkHa 6e€30HACHOCTH, HO $ NPeAIOYUTAIO IudpoBaHue (U IPUEMIIIO
CBSI3AHHBIE U3J/IEPXKKH), ECIIHU ITO IO/JIEPKUBAET CEPBED.

require/la Her 4 xouy, 9TOOBI MOWM HAHHBIE MUQMPOBAIUCH, W S MPUEMJIIO COIMYTCTBYIOIINE

U3IEPKKU. 1 IOBEPSIO CEeTM B TOM, YTO OHA, O0ECIIEYMBAET IMOAKJIIOYEHHE K
HYKHOMY CepBEpY.

verify-da 3aBucut 4 xouy, uTOOBI MOWM MAHHBIE MUQMPOBANINCH, W S MPUEMJIIO COMYTCTBYOIINE
oT n3nepxKKu. MHe Hy:KHa YBEPEHHOCTH B TOM, 9YTO S TOJIK/IIOYAIOCH K JJOBEPEHHOMY
MOJIUTUKA | CEepBepY.
nc

verify-flall Ha 4 xouy, 9TOOBI MOWM MAHHBIE MUQMPOBAINCH, W S MPUEMJIO COMYTCTBYIOIINE

n3nepKKu. MHe Hy:KHa YBEPEHHOCTDH B TOM, UTO S TOIK/IIOYAIOCH K JOBEPEHHOMY
cepBepy W 3TO UMEHHO YKAa3aHHbI MHOI CepBep.

e sslcert - mms daitna kimenrckoro ceprudukara SSL. Pacnonoxenne o ymonuaunuio: ~/.postgresql/postgresql. crt.

e sslkey - TaiiHBIN KJII0Y, WCIOJB3YEMbBIH KIMEHTCKHM cepTudukaTroM. PacmonoxkeHne 1Mo yMOTIAHHIO:
~/.postgresql/postgresql.key.

e sslrootcert - wms daitna, comepxkamero ceprudukar(p) SSL Certificate Authority. Pacmonoxenue mo
yMmomaanuio: ~/.postgresql/root.crt.

e sslerl - ums cnucka oro3sanubix cepruduxaros SSL. Pacnosoxkenue o ymonganuio: ~/.postgresql/root.crl.
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T'maBa 4. Illudposanme SSL

Juist HACTPOMKY KJAMEHTCKUX LaPAMETPOB MO2KHO UCLOJb30BATH CJEAYIOUIME [IEPEMEHHbIE:
e sslmode — PGSSLMODE
o sslkey — PGSSLKEY
o sslrootcert - PGSSLROOTCERT
o sslcert - PGSSLCERT
o sslerl - PGSSLCRL

Bosee moapobro o macrpoiikax cepruduraros SSL na cepsepe cum. nokymentaruio Postgres.

4.2.6 lNpumepbl NnogknOYeHNs ¢ kaveHTa Ha cepeep ADB B pa3znuyHbix pexnmax SSL

B pexuwme require sammaue root.crt ceprudukara HA KJIHEHTE HE TPEOYyeTCs:

psql "sslmode=require host=test-ssl dbname=gpadmin user=gpadmin"

psql (9.4.24)

SSL connection (protocol: TLSvl.2, cipher: ECDHE-RSA-AES256-GCM-SHA384, bits: 256, compression: off)
Type "help" for help.

gpadmin=#

B pexxuwme verify-ca orcyrcrBue root.crt ceprudukara Ha KJIMEHTE MPUBEIET K OTKA3Y MOIK/IIOYEHUS:

psql "sslmode=verify-ca host=test-ssl dbname=gpadmin user=gpadmin"
psql: root certificate file "/home/gpadmin/.postgresql/root.crt" does not exist
Either provide the file or change sslmode to disable server certificate verification.

Ilociie nobasiienus root.crt HOAKJIIOYEHUE CTAHET BO3MOXKHDBIM:

psql "sslmode=verify-ca host=test-ssl dbname=gpadmin user=gpadmin"

psql (9.4.24)

SSL connection (protocol: TLSv1.2, cipher: ECDHE-RSA-AES256-GCM-SHA384, bits: 256, compression: off)
Type "help" for help.

gpadmin=#

B pexume verify-full Tpebyercs namuune root.crt ceprudukara Ha KIUEHTe W COBIajeHune hostname u server
CN, unade B MOAKJTIOYEHUH OYIET OTKA3AHO:

psql "sslmode=verify-full host=test-ssl dbname=gpadmin user=gpadmin"
psql: server common name "ssl-server'" does not match host name "test-ssl"

Eciu nepecosmars ceprudurarst, ykazas npu co3ganuu ceprudukara Server CN, KOTOpbIi Oy/1eM UCIIOIB30BATH
MpY TIOIKJIIOYEHNN, CTAHET BO3MOXKHBIM coennnaenne mo SSL:

psql "sslmode=verify-full host=test-ssl dbname=gpadmin user=gpadmin"

psql (9.4.24)

SSL connection (protocol: TLSvl.2, cipher: ECDHE-RSA-AES256-GCM-SHA384, bits: 256, compression: off)
Type "help" for help.

gpadmin=#

4.2.7 Mposepka SSL coeguHeHnst ¢ nomoublo pacwupenus sslinfo

[IpoBepurh, ucnosb3yer Jju Tekyiee coemumuerre SSL MOXKHO ¢ mOMOMIBI0 GyHKINN pacimupenus: sslinfo,
HANpUMeEp:
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4.2. Hactpoiika ayrentudukanmmn SSL

gpadmin=# create eztension sslinfo;

CREATE EXTENSION

gpadmin=# select ssl_is_used();
ssl_is_used

Boiee moapobuyio madopmanuio mo pacimmpenuio sslinfo cm. mokymenrtanuio Postgres.
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I'maBa 5

NHcTpyMeHThl yipaBJIeHIs

5.1 TlpoBepka cocTosiHNA kKnacrtepa

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.5.1).

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.5.1.: Bamyck mpoBepKu COCTOSTHUST KJIACTEPA,
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5.2. Bamyck m ocranoska ADB

2. Ioursepaurs jeiicrBue B OTKpbIBLIIEMCs Juasoroom okue (Puc.5.2).

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.5.2.; Baupoc Ha noaTBEpXKIeHne AeicTBUs

3. OrkpbiTh BKiaaky “JOBS” (Puc.5.3).

4. Boibparb nocientee geiicrBue Haz KiacrepoM adb u B OTKDPbLIBIIEMCsi OKHE 1IPOBepuTh pesysbrarbl (Puc.5.4).

5.2 3anyck u 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.5.5).

2. Boibpars pexkum ocranosku ADB.

B pexxume smart ocTaHOBKA MPOU3BOIUTCS TOJIBKO B TOM CIyYae, €CJIU OTCYTCTBYIOT KJIMEHTCKHUE COETNHEHUS
kK 0a3e JAHHBIX, HHAYE MPOIECC 3ABEPINAETCS ¢ OMmuOKoH. YT0OBI MpepBaTh BBHIMOIHSIONINECS TPAH3AKINY, 3aKPbITh
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 PEXKUM HE PEKOMEH/YeTCs, TAK KAK B HEKOTOPBIX CIydYasX MOXKET MPUBECTU K MMOBPEXKICHUIO Ha3bl
JaHHbIX. [IJIg TOATBEpKIeHNs AefCTBUSA HeOOXOAUMO HaxKaTh Kuonky Run (Puc.5.6).

3. B pesymbTaTe yCIemHON# OCTAHOBKHU KJIACTEPA MOCJEe OOHOBJIEHHS CTPAHWIIBI MMKTOTPAMMBI CTATYCOB CEPBUCOB
MEHSIIOT 1BeT Ha opamxkesblil (Puc.5.7), a kiaacrep Menser cocrosinue ¢ running ua stopped (Puc.5.8).
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I'maBa 5. VBCTpyMeHTH ynpaBiieHHS

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.5.3.: Bknagka “JOBS”
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5.2. Bamyck m ocranoska 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.5.4.: [IpoBepka cocTossHus KJTacTepa

Ask for help

000 o

ARENADATA © 2019
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I'maBa 5. VBCTpyMeHTH ynpaBiieHHS

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.5.5.: OcranoBka Kjacrepa
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5.3. Yupasnenune haisIOBBIMU IIPOCTPAHCTBAME

Action parameters

ADB shutdown mode:

fast

immediate

Puc.5.6.: Beibop pexkuma 0CTaAHOBKY 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.

5.3 VYnpasneHue caiinosbiMmn 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.5.9).

B mumanoroBom OKHE JOCTYIIHBI CJETYIONINAE OIS
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I'maBa 5. VBCTpyMeHTH ynpaBiieHHS

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.5.7.: Crarycer cepBucoB
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5.3. Yupasnenune haisIOBBIMU IIPOCTPAHCTBAME

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.5.8.: Cocrosinne kiracrepa
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I'maBa 5. VBCTpyMeHTH ynpaBiieHHS

ado

Action parameters

Storage device:

Location of temporary files:

Location of transaction files:

Name: space0

Path: /data2

Pwuc.5.9.: InanoroBoe okHO ympasienus GailJiOBbIM IPOCTPAHCTBOM

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

5.4 YcTtaHoBa u ypaneHue gpperfmon

[Mepen, ycramoBkO#t Kiaacrepa JOCTYIHA BO3MOXKHOCTH yHOpaBieHus (PAKTOM YCTAHOBKH HA HEM CHCTEMbI
MoHHUTOpHHra gpperfmon npu momoru coorsercrByomniero giaxka B konduryparuu cepsuca ADB. Tlocie ycranoBku
JaHHbBI (DIAYKOK HEIOCTYTICH JIJIs1 W3MEHEHUs, ONHAKO IJIst ceprrca A DB mocTymHbI ABa JeHCTRUA:

e Install GPperfmon — ycramaBamBaer HEOOXOAWMBIE MAKEThI HA MACTEp U CECMEHTHBIE CEPBEPHI, CO3IAET
MOJIB30BATENsT gPIMON U TPEIOCTABISET €My JOCTYN K KJACTEpY, TeHepupyeT KOH(MUTYPAIUOHHBI daitn u
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5.5. Pacmupenne kiacrepa 6e3 ADCM

uHumaau3upyer gpperfmon.

e Uninstall GPperfmon — Bemosaser ynasenue gpperfmon w3 kijacrepa, BKIIOYasi MOJIH30BATENs gpmon, 6a3y
maHHbIX gpperfmon m daiiabl KypHAJIOB, PACIOJOXKEHHBIE B Jara-karajorax B karajore gpperfmon. Taxxe
YJIATSIETCST COOTBETCTBYONIUI MAKET W3 CHCTEMBI.

5.5 PacwupeHue knactepa 6es ADCM

VBem4uTh NPOU3BOIUTEIHLHOCTD U EMKOCTh XPAHUJIUINA MO2KHO, pa3sepuys Kiacrep Arenadata DB, no6asus
HOBBIE CEIMEHT-CEPBEPA B MACCHUB.

XpaHUIuIA JaHHBIX OOBIYHO PACTYT MO Mepe cOOpa JOTOMHUTEIBHBIX JAHHBIX U YBEIUIEHUS CDOKOB XPAHEHU ST
CYIIECTBYIOIUX. Bpems OT BpeMeHH HeOOXOIUMO YBEIHYMBATH E€MKOCTh KJacTepa s KOHCOJUJAINN PA3HBIX
XPAHWIHUIL B OMHON 6aze maHHbiX. Takyke MOXKeT MOTPeOOBATHCSA JIOMOJIHUTENbHAS BBIYUCIUTENbHAS MOITHOCTD
IIPOIECCOpPa i Pa3MEIeHnsT HEJTaBHO T0OABIEHHBIX MPOEKTOB AHAJUTHUKU. XOTd ObLIO Obl Pa3yMHO OOECIEIUTH
MOTEHITNAJT JIJIT POCTA MPU W3HAYAJIHLHOM ONPEIEIEHUN CUCTEMBI, HO, KaK MPABUJIO, HEBO3MOXKHO WHBECTUDPOBATH B
PEeCypChl 33JI0JITO JI0 TOTO, Kak OHM norpebyiorcs. [losromy ciemyeT mepmoguvecKd BBITOIHSATH paciiupenue 6a3bl
JTAHHBIX.

IIpu nobasmenuu pecypcoB B ADB mo mpuumae MPP-apxuTekTypbl €e eMKOCTh W IIPOU3BOJUTETHHOCTD
Takue, KakK eciau Obl cucrema ObLiTa IIEPBOHAYAIBLHO pean30BaHa ¢ J00aBJIEHHBIME pecypcamu. B orimdwme ot
XPAHUININ, JAHHBIX, TPEOYIONNX 3HAYUTEILHOTO MPOCTOS Ajas cOpoca u BOcCTaHOBJeHWs maHHBIX, B ADB »sroT
MOKa3aTe/ib MUHUMAJIBHBIA 33 CYET MOITAMHOIO MPOIECCa paciuiupeHus. PeryaspHble U ChOeruaJbHbe padoune
HAIPY3KHU MOTYT TPOJIOJIZKATHCS B XOJIE TIEPEPACIIPEIeTIeHUsT JAHHBIX C COXPAHEHUEM TIOCTIeI0OBATETBHOCTH TPAH3AKIIUHA.
A MuHUCTPATOP MOXKET HA3HAYWTH AKTUBHOCTD PACHPEETeHHsi B COOTBETCTBUU C TEKYIUME ONEPAIUSIMEU U IIPU
HEOOXOAMMOCTHU [IPUOCTAHOBUTH U BO30OHOBUTDH €ro. A TabJ/MIbl MOXKHO PAHKHPOBATH TAKUM 00pa30M, 4T00bI HAOOPbI
JIAHHBIX MEPEPACITPEIEISIINCH B TPUOPUTETHOM MOPSIIKE JIJIsT CKOPENIIIEro NCIOIb30BAHNS TTOJIY Y€HHOTO PACIITMPEHHOTO
00beMa KPUTHIECKUMY PAOOYNMU HATPY3KAMU WJIH JIjis OCBOOOXKIEHUS HEOOXOIUMOTO JUCKOBOTO TMTPOCTPAHCTBA, JIJIst
epepacpeeieHnss O9eHb OOJBINUX TAOJIHII.

B mporecce pacmmpenunsi MCIONb3YIOTCA CraHgapTHbie omnepanuu 0Oas3br ganabix ADB. 3epkanmmposanue
CEerMEHTOB M BCE MEXAHU3MbI PEITUKAIMUA OCTAIOTCS AKTUBHBIME, [IO9TOMY OTKA30yCTOWYUBOCTH OGECKOMIIPOMUCCHA,
a Mepbl aBapPUIHOTO BOCCTAHOBJIEHUS 3(P(DEKTUBHEI.

o [lranuposarue pacuupenus Kiacmepa
e [lodzomoska u dobasierue Y3406
o Jlobasaenue HOBHLL Ce2MEHM-CEPBEPOE
o Ilepepacnpedenerue mabauy,
o Voanrenue 8pemennotl Cremvl Pacuiupenus
IIpu pacmmpennn 6a3br manabix ADB cienyer oxxkumarh ciaemyromnme 0COOEHHOCTH:

[ MaCLHTaﬁI/IpyeMOCTB 1 TIPOU3BOIUTEJIHBHOCTH — TIPpU ,HO6&BJ'I€HI/II/I pecypcoB €MKOCTH W TIPOU3BOAUTEJIHHOCTH
KJlaCT€pa TaKue, KakK eCJInu OBl cucTema ObLIa IEePBOHAYAJIBHO peaJIn30BaHa C ILO6aBJIeHHLIMI/I pecypcamMu;

e Becnepeboiinas pabora mpu paCIIUPEHWH — peryagpHble pabodme HArpy3KH, KaK 3allTAaHAPOBAHHBIE, TaK
U CIeNuaJibHble, He MpepbiBaloTca. Jlyisi WHWIUAIM3anud HOBBIX CEMMEHT-CEPBEPOB Tpebyercs KOpOTKuil
3AlJIAHUPOBAHHBINA [I€PUOJ] BPEMEHHU IPOCTOsi, AHAJIOIUYHBIH HEOOXOAMMOMY JIJIsi IHEePE3AlyCKa CHCTEMBI.
[IpomomKNTeILHOCTH TPOCTOST He CBsI3aHa C Pa3MepoM KJIacTepa /10 WU MOCJe PACITHPEHNST;

e CoryrtacoBaHHOCTH TPAH3AKIINIH;

e OTKa30yCTOWYUBOCTH — BO BpEMsl PACIIMPEHUs CTAHIAPTHHIE MEXAHU3MbI OTKA30yCTOHIUBOCTH, TAKHE KaK
3epKaJbHOE OTOOPaKEHNe CErMEHTOB, OCTAIOTCH AKTUBHBIMU, IOCIEJ0BATEIbHBIMU U P DEKTUBHBIMU;
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L] PeHHI/IKaHI/IH nu aBaprIHOG BOCCTaHOBJIEHHE — BCE€ CyHIeCTBYIOIIUE MEXaHU3Mbl DeEIlJIMKalunu IIPOA0JI2KaioT
bYyHKIMOHNPOBATH BO BpeMsi pacimupenns. HeoOxoauMbre B cirydae cOOst MJIM aBAPUN MEXAHIU3MbI BOCCTAHOBJIEHU S
ocraiorcs 3ddeKTUBHBIMY;

e IlpospagnocTs mpormecca — B TPOIECCE DPACIIUPEHNs WCIOIb3YIOTCH CTAHJIAPTHBIE MEXAHU3MBbI, [TOITOMY
aMUHUCTPATOPBL MOT'YT JUATHOCTUPOBATH U YCTPAHATH JIIOObIE IPODIEMBbT;

e HacrpamBaemsbiii TpoIiecc — paciinpeHne MoKeT ObITh JJIUTEIHHBIM TPOIECCOM, HO €r0 MOYKHO BITUCATH B TpaduK
TeKyIuX omeparnuii. TabJuipl CXeMbl PACIINPEHUsT MO3BOJAIOT AJIMUHUCTPATOPAM YCTAHABJIWBATH MPUOPUTET
MOPSIIKA MTEPEPACIIPEIEICHIS TaDJINIL, & AKTUBHOCTH PACIITUPEHNS MOYKeT ObITh MPUOCTAHOB/IEHA U BO30OHOBIIEHA.

[InanupoBanme n pu3nIecKue aCIeKThl MPOEKTA M0 PACIIHPEHNIO KJIACTEPA COCTABIAIOT OOBIYIO 1acTh PabOTHI,
4eM caMo pacimpenue. [liid miaHupoBaHus U BbIIOJIHEHUS TPEOyeTcs MHOONPO(MUIbHAS KOMAH/IA — JIJIsl JIOKAJIbHBIX
YCTAHOBOK HEOOXOIMMO MOJIYYUTh U MOATOTOBUTH MTPOCTPAHCTBO JIJIsT HOBBIX CEIMEHT-CEPBEPOB; CEPBEPA JIOIKHBI OBITH
BBIOPAHBI, MPUOOPETEHBI, YCTAHOBJIEHBI, TIOAK/IIOYEHBI, HACTPOEHBI U TPOTECTUPOBAHBI. [Ij1g 00/Ia9HbIX pa3BEePTHIBAHUN
JIOIZKHBI OBITH CIAETaHbl AHAJTIOTHIHBIE PAOOTHI.

ITocste moaroroBku HOBBIX IIAT(OPM 1 KOHDUTYpALINK UX ceTell HEOOXOIMMO HACTPOUTD OITEPAIIMOHHBIE CUCTEMbI
U BBIMOJHUTH TECThl HA, IPOU3BOAUTENLHOCTD ¢ noMmotipio yruiaur ADB. 1O kiacrepa BKIOYAET yTUIUTHI, KOTOPHIE
TIOJIE3HBI JIJIA TECTUPOBAHUSA M 3aITMCH HOBBIX CEI'MEHT-CEPBEPOB Tepe/l HaYaJoM PAaCITUPEHN.

Cpa3zy mocjie yCTaHOBKU UM TECTUPOBAHUS HOBBIX CEIMEHT-CEPBEPOB HAYMHAETCS NMpOrpaMMHas ¢a3a MpoIecca
paclIupeHus, CIPOEKTUPOBAHHAS MUHUMAJILHO Pa3pylIUTEIbHON, TPAH3aKIUOHHO IIOC/IEI0BATEIbLHOM, HAIEeKHON U
ruOKOii.

Bo Bpemsa wHUIIMAIN3AIMT XOCTOB HOBBIX CETMEHT-CEPBEPOB W MOATOTOBKU CHCTEMBI K TTPOIECCY PACITUDEHUS
€CTh KOPOTKHUIl WHTEPBAJ MPOCTOS. JTO BPEMsi MOXKET OBbITH 3AIJIAHMPOBAHO HA TEPHUOJ] HU3KONH AKTUBHOCTH BO
n30ekaHme HAPYIIEHNs TEKYIuX Ou3nec-onepanuii. B redenne mHUIMAIN3ANNNA BBIMTOJTHIIOTCS 3a/Ia491:

e Ycranaiusaercs [10;

e Cosnmaercs 6a3a JAHHBIX ¢ 0OBEKTAMI Ha XOCTaX HOBOTO CETMEHT-CEpPBEpa;

e Cosmaercs cxema paclMpeHus B 6a3e JaHHBIX master JJjis yIpaBIeHus MPOIECCOM PACIIHPEHMUS;

o llsmensiercs nosmruka pacupenenenns Ha DISTRIBUTED RANDOMLY nns KaxKgoil TaO/IMIbL.
3areM cucreMa [epe3allyCKaeTcs, U IPUJIOXKEHNsT BO30OHOBJISIOTCS:

e JlobaBjieHHBIE CErMEHT-CEPBEPA CpPa3y CTAHOBSATCS JOCTYMHBIMH W YYaCTBYIOT B HOBBIX 3aMpOCaX U 3arpy3Ke
mauHbx. OIHAKO CYIIECTBYIONINE TAHHBIE NCKAYKAIOTCS, TAK KAK OHU CKOHIIEHTPUPOBAHBI HA MCXOIHBIX CEIMEHTAX
7 JOJIPKHBI OBITH MTEPEPACIIPEIETEHBI IO UX HOBOMY OOITEMY THCTY;

e Ilo npuyune toro, 4ro TabJIUIBI TEEPh WUMEIOT PAHIOMHYIO IOJUTHKY PACIPEIEIeHNs, ONTUMU3ATOD CO31AeT
IJIAHBL 3AIPOCOB, KOTOPbIE HE 3ABUCAT OT KJjiodeil pacupexesenus. Hekoropbie 3ampocbl CTaHOBATCHA MEHEe
3¢ HEeKTUBHBIME, TOCKOJIHKY HEOOXOIUMBI JOTOTHUTEILHBIE OMEPATOPHI TAHHBIX.

Tabupl U MAPTULKMU [IEPEPACTIPENENIIOTC, UCIOJb3ysl TabJMIbl KOHTPOJIA paciuupenus (expansion control) B
KavdecTBe WHCTPYKIINU, TPA ITOM:

o Jlyisi w3MeHeHUs] MOJIUTUKU paclpejesieHns 0OpATHO K MCXOAHOIM ucnosb3yercs omeparop ALTER TABLE c
napamerpom REORGANIZE=TRUE, B pe3yabrare JaHHbIE PACTPENEISIOTCS 10 BCEM CEPBEPaM, CTapbiM |
HOBBIM, B COOTBETCTBUU C MEPBOHAYAIHHON MOJATHKOIL;

e Craryc Tabnui, 0OHOBIsIeTCd B Tabaumax expansion control;
o OuruMmu3aTOp 3apocoB co3aaer bosee 3(hGEKTUBHDBIE TLTAHBL BHITOJHEHNS, OMUPASACH HA KJIIOYU PACIIPE/ICTIEHNUS .
Pacmupenne xknacrepa ADB 3aBepiaercs Mo OKOHYAHUIO MEPEPACIPEIeIeHnsT BCeX TaOJINII.

[lepepacnpemesieHne MaHHBIX — 3TO JJINTEJBHBIA TPOIECC, CO3JAMOMMIA OOJBIIYI0 CETEBYI0 U IUCKOBYIO
AKTUBHOCTB. [lepepacmnpe/iesienne HEKOTOPBIX 0Y€Hb OOMbIUX 6a3 JAHHBIX MOXKET 3aHATh HECKOIbKo jHeit. C mnembio
CBECTH K MUHUMYMY IIOCJIECTBUS MOBBIIIEHHON AKTUBHOCTH Jj1s OM3HEC-OIIePaIyil CHCTEMHbBIE 3 IMAHUCTPATOPHI MOT'Y T
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[IPUOCTAHAB/IUBATD U BO30OHOB/IATD JEATEJIHHOCTD 10 PACIHINPEHHUIO KJIACTEPA HA PA30BOM OCHOBE WJIM B COOTBETCTBUU
¢ 3apanee 337aHHBIM rpadukom. HabopaMm TaHHBIX MOKHO YCTAHOBUTH TPUOPUTETHOCTH [IJIsT TOTO, YTOOBI KDUTHIECKHU
BayKHbIe TIPUJIOYKEHUA B IEPBYIO OvYepehb MOJIYUIUIN MOJIb3Y OT PACIIUPEHU.

3a Bech TPOIECC pacHIupeHnst yTUInTa gpexpand 3amyckaeTcs YeTbipe pa3a ¢ PA3IMIHBIMA MAPAMETPAMHU:
1. Ilpu co3panmu HACTPOEIHOrO (hpaiiia:

gpexpand -f hosts_file
2. llpn mHUNMUAIN3AUNA CETMEHT-CEPBEPOB U CO3/JAHUU CXEMBI PACIINPEHNU:

gpexpand -i input_file -D database_name

Vruanra gpexpand co31aeT KATAJOT JAHHBIX, KOMUPYET MOJIH30BATEIbCKIE TAOIUIBI U3 BCEX CYIIECTBYHOIINX
0a3 IaHHBIX B HOBbIE CEIMEHT-CEPBEpPA M 3aMUCHIBAET METAIAHHBIE /IS KaXKI0N TaOIUIBI B CXEeMY PACITHDPEHUS IIJIst
oTcaexkuBanus craryca. [1o 3aBepiennn mporecca oneparus paciupenusi (PUKCUPYETCS U SABJISIETCS HEOOPATHMOMN.

3. Ilpu nepepacupezenennn Tabauir;:
gpexpand -d duration

[lpu wannmunammsanuu gpexpand aHHYJIUPYET TOJUTHKYM PACIPEIEIEHNsS Xema B Ta0JWIax BO BCEX
CyIIeCTBYIOMMUX 0a3axX MTaHHBIX, 3a HCKJIOYEHHWEM DPOIWTEIbCKAX B CEKIIMOHWPOBAHHOW TAO/UIE, W yCTAHABIUBAET
PAHIOMHYIO TIOJIUTUKY PACIPEIEIeHIUs [IJIsi BCeX TaOuIl.

Jisa  3aBeplieHus OPOLECCA PACIIMPEHHsS CUCTEMbl HEOOXOAMMO 3alyCTuTh yTuaury gpexpand s
nepepacnpeeenus Tabaull JAHHBIX M0 JT0DABIEHHBIM CErMEHT-CepBepaM. B 3aBucMMOCTH OT pa3mepa u Macirabda
CHCTEMBI TTEPEPACIIPEIETIEHIE MOYKET ObITh BBIMTOJHEHO 3a OJHY CECCHIO WJIU €r0 MOXKHO PAa3IeIduTh MO JTaram, HO
B TedeHwe 0ojiee MPOMOJIKUTENHHOIO Mepruoaa. B mporecce mepepacnpeneieHnss TaOIUIbl U MAPTUIUN HEJOCTYITHbI
Ut omeparuii arenns u 3anucu. 1lockonbKy Kaxkzas Tabsuia mepepacupeesisieTcs MO0 HOBBIM CerMeHT-CepBepaM,
[IPOM3BO/IUTEILHOCTh 0a3bl JJAHHBIX [TOCTEIIEHHO YJIy4INAaeTCs W B UTOre IIPEBBIIIAeT TOT YPOBEHb, KOTOPBIA ObLI /10
pacipeHns.

B kpynmrOMacmTabHBIX CHCTEMAX, TPEOYIOIIMX HECKOJBKIX CEAHCOB MEPEPACIPEIEIEHUs, MOXKET MOTPEeOOBATHC ST
HEOTHOKPATHBIN 3amycK gpexpand. Y THINTa MOKET ObITH ITOJE3HA TMPH sIBHOM PAHKUPOBAHUH ITEPEPACIIPEICTEHHON
TabJIUIIBL.

[Io 3aBepIeHN0 MHATMAIA3AIUNA 1 BO3BPAIIEHUIO CHCTEMbI B OIMEPATHBHBINA PEXKUM ITOJb30BATEH MOy Ia0T
JIOCTYyT K 0a3e MaHHBIX, HO BO3MOXKHO YXVIIIEHWE MPOU3BOAUTEILHOCTH CHCTEM, KOTODPHIE B 3HAUWTEILHON CTEmeHn
3aBUCAT OT Xel-pacrpenesnerus: Tabaui. OObIdHbIe omeparuu, Takne Kak 3amannsa ETL, mogb3oBaTenbckue 3ampoch
¥ OTYETHI, MPOIOKAIOTCS, XOTS IMOJB30BATEN MOTYT OTMEYaTh OOJIee MeIIeHHOe BpeMsi OTKINKA.

Korna tabmuma wmMmeer paHIOMHYIO MOJATHKY pacipeaerenus, 0a3a manabix ADB me Moxker mpuMeHATH
yaukajbuble orpanuyenus (Haupumep, PRIMARY KEY), nockoibKy 10BTOpsOmIMecs CIPOKU HE BbLIAIOT OLIUMOKY
“constraint violation”. 9To moxker moBmusTh Ha ETL u mpomecchr 3arpy3ku [0 TeX MOp, MOKA HE 3aBEPITATCS
riepepacipeiesieHre TabIUIIbI.

4. Ilpu ynajenun cXeMbl PACIIMPEHUSA:

gpexpand -c

5.5.1 MnaHupoBaHue pacwupeHns kiacrtepa

TimarenbHOE MIAHUPOBAHUE OOECIIEYMBAET YCIEX MPOEKTa MO pacimupennto knacrepa ADB. Tembr ganaoro
pa3zesia moMOralT yOeIUThCS B TOTOBHOCTH K TIPOIECCY PACITHPEHWS CHCTEMBbI:

o KonmpoavHuili cnucok pacuupenus
o [Iranuposarue 106020 annapammnozo 0b0pydo6arus
o Jlranuposarue UHULUGAUZAUUY HOB020 CE2MEHM-CEPBEPE

(] ]I/I,(L’It’lt[)()(i(L’IL’IL(i ’IIL(L&/L’IL'I“)L ’IL(i[)(ﬁp(l,(l’l),p(i()(i,/l,(i’lLU.H,
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KoHTpObHBIA CNNCOK pacluvpeHus

KoHTposbHBI!T CIUCOK paCITUpPEHUsT — 3TO CIUCOK, BKJIOYAIONINM 33/a4d JJIA MOJATOTOBKU W BBIMOJHEHUST

nportecca pacirupenns: 6a3sl ganabix ADB.

Omnutaiin-3ataum mepej IPoIeccoM paciuumpeHus (cucreMa paboraer U J0CTYIIHA):

Paspaborars u BBIMOJHWTH TLJIAH 3aKa3a, CO3MAHWS W MOJKIIOYEHWS HOBBIX AIMAaPATHBIX TIaT(OPM WIH
MO/ITOTOBUTH OOJIAYHBIE PECYPCHI;

Pazpaborare mnan pacmupenns 6a3bl gaHabix. COMNOCTABATH KOMUYECTBO CEIMEHTOB HA  OJHOM  XOCTE,
3allJ/IAHUPOBATDH II€PUOJI IIPOCTOA JJjld TECTUPOBAHUA IIPOU3BOJUTEIbHOCTH U CO3JAHUA CXEMbl DaCIIUPEHU,
HA3HAYUTH UHTEPBAJIbL /IS IEPEPACIPee/eHns TaOIuI;

BormomauTh MOTHBIN COPOC CXEMBT;
YcranoBuTh ABONYHBIE (DAiIbl 0A3bI JAHHBIX HA HOBBIE XOCTHI;
Ckonuposarb SSH-kutouu na Hosbie xocrbl (gpssh-exkeys);

IIpoBeputh pabOTOCITOCOOHOCTH OMEPANIMOHHON CHCTEMBI HOBOTO OOODYIOBAHWS WM OOJAQYHBIX PECYPCOB
(gpcheck);

ITpoBepUTh MUCKOBBII BBOI-BLIBOI U MPOIIYCKHYIO CIOCOOHOCTDH MAMSATH HOBOTO ODOPYIOBAHHA HITH OOIAYHBIX
pecypcos (gpcheckperf);

IIporeputh, uTO B Kartajore master data HeT wpe3BbIYaiino OOMBIMMX (DaANIOB B AUPEKTOPUAX pg log n
gpperfmon/data;

ITposeputsh, uTo Her npobieM ¢ Karajorom (gpcheckcat);
IMoarorosursb Hacrpoednbiii daiin mis paciupenus (gpexpand).

Odnaiin-zagauu pacmmupenns (cucrema 3a0JI0KUPOBAHA U HEJOCTYIHA, JIJIsl BCEX JEHCTBUIT MOIB30BATENS BO

BpeMs JAHHOTO MPOIECCa):

IIpoBEepUTH CPEy OIMEPAIMOHHON CHCTEMBI g OObeIMHEHUSA CYIIECTBYOMUX ¥ HOBBIX AlIAPATHLIX ILIaTdopM
uiu obsaunbix pecypcos (gpcheck);

IIpoBepurhb JUCKOBBINA BBOJ-BBIBOJ, M IMPOILYCKHYIO CIIOCOOHOCTH IIAMSTH Jijis OObEJUHEHHs CYIIECTBYIOMUX |
HOBBIX aNapaTHbIX mrardopM uim obiadubix pecypcos (gpcheckperf);

Muunmain3upoBarh HOBbIE CEMMEHT-CEPBEPA B MACCUBE M CO3/aTh cxeMy pacinupenus (gpexpand-i input_ file).
OmnutaiiH-paciiupenue u nepepacnpegejienne Tadumi (cucrema paboraer u JOCTYIIHA):

OcranoBuTh J1H00bIE ABTOMATU3UPOBAHHBIE ITPOLIECCHI CO3JAHKUS CHAIIIIOTOB UJIU JIPYI'Me ITPOLECChl, 3aHUMAIOLIUE
JIMCKOBOE TTPOCTPAHCTBO, MEPeT HAYAJIOM TePEPACIpPEIeIeHus TabJInIT;

IMepepacnpeneuTb TabIUIBL ¢ MOMOIIBIO PACIIMPEHHOi cucrembl (gpexpand);
Yaanurh cxemy paciupenus (gpexpand-c);

BanycruTh analyze it OOHOBJIEHWSI CTATHUCTHUKU pachupeneseHus. Bo Bpems paclimpeHus HCIOJb30BaTh
gpexpand -a, nocse pacmupenns: — analyze.

MnaHuposaHue HOBOro annapaTtHoro obopyaoBaHus

[Ipogymanubii W TINATENBHBI TOAXOA K Pa3BOPAYMBAHWIO COBMECTHMOIO ODODPYIOBAHUS 3HAYUTETHHO

COKPAIIAeT BO3MOXKHbIE PUCKHU IIPOIECCA PACIIUPEHUA.

Anmaparubie pecypchl U KOH(MUTYPAIUU [IJIsT HOBBIX CETMEHT-CEPBEPOB IOJIYKHBI COOTBETCTBOBATHL PECypCaMm

cymecTByfomux xoctoB. lllarm mo miIaHWPOBAHWIO W HACTPONKE HOBBIX alapaTHBIX MIAT(OPM pPa3JIudaioTcs JIJjIst
KaxkKJI0r0 pa3popaduBamusg. HekoTopbre obIme peKOMeH TAINN:
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e [loaroroBurs pusnyIecKoe NPOCTPAHCTBO JIJjisi HOBOIO 00OPYAOBAHUS, YIECTh OXJIAXKIEHUE, HCTOYHUK [TUTAHWUS W
npyrue dusndeckne (HhaxkTopbr;

e Ompenenntb GU3NIECKYIO CETh U KADEH [Tl TIOAKJIIOUEHUsT HOBOTO M CyIIECTBYIOMIEr0 000DY/I0BAHNS;

e ComocraBuTh cytiecTByiomiee mpocrpanctBo IP-agpecoB u pazpaborarb cereBoil IIaH s PACIIHPEHHOMN
CUCTEMBI;

e Y3HaTh KOH(MUIYPAIMIO CHUCTEMBI (II0JB30BATENN, MPOMUIN, CETEeBbIE KAPTHI W T.J.) MO CYIIECTBYIOIIEMY
00OpYIOBAHUIO /I UCIOJB30BAHUS B KAYECTBE MOIPOOHOTO CITHUCKA JjIs HOBOTO 0OODPYIOBAHUS;

e Coznarh mIaH KACTOMHON COOPKH Jjisi PA3BOPAYUBAHUS AlIapaTHOrO obecrievdenusi ¢ TpedyemMoil KoHdury parueit
HA KOHKPETHOM MECTE€ W B KOHKDETHOU Cpe/Ie.

[Tocste BBIGOpa 1 MOGABIEHNST HOBOTO amTapaTHOTO 0OOPYIOBAHUS B CETEBYIO CPEy yOeAWThCs, U9TO YCIEITHO
BBIMOIHSAIOTCH burn-in tasks.

MnaHupoBaHue MHULMANN3ALUN HOBOTO CErMeHT-CcepBepa

Pacmupenne ADB Tpebyer orpaHn9YeHHOTO IePUoIa MPOCTOs CUCTEMBI. B TedeHne 3Toro BpeMenn HeoOXOIIMO
zamyctuth gpexpand s WHUINAIN3AINN HOBBIX CEIMEHT-CEPBEPOB B MACCHBE W CO3IATh CXEMY DACIIADEHUS.

[Tepmom mpoCTOsT CHCTEMBI 3aBUCUT OT KOJIMIECTBA 00beKTOB cxeMbl B ADB u ot apyrux hakTopoB, CBA3AHHBIX
C TIPOW3BOIUTEIBHOCTHIO 0DOPyaOBaHUs. B OONBIUMHCTBE Cpel MHUIHAJA3ANNSA HOBBIX CEIMEHT-CEPBEPOB 3aHUMAET
MeHee TPUIATA MUHYT B ABTOHOMHOM PEXKUME.

Important: Ilocse Havasa WHANAAIM3AINN HOBBIX CETMEHT-CEPBEPOB BOCCTAHOBJIEHWE CHCTEMBI C TIOMOIIBIO
pe3epBHBIX (DANIOB, CO3JAHHBIX TEpPEI PACIIUPEHUEM, HeBO3MOXKHO. llpu ycmermHoit mHUIMaIn3anu paciinpeHne
duKCHpyeTcs u He MOXKET ObITh OTMEHEHO

I[Ipu wHammamm y MaccuBa 3€PKAJIbHBIX CEIrMEHTOB HEOOXOAWMO, YTOObI HOBBIE CEIMEHT-CEPBEPA HMEJIH
CcKOH(DUTYPUPOBAHHOE 3€PKAJIUPOBAHNE, MHAYE JOOABIEHNE 3€PKAJ K HOBBIM XOCTaM C TIOMOINBIO YTHINTH gpexpand
HEBO3MOXKHO. Takke HEOOXOIMMO yOeIUTHCS, 9YTO JOOABIEHO JOCTATOYHO HOBBIX XOCT-MAIIWH I PA3MEIEHNs HOBBIX
3€pPKATbHBIX CErMEHTOB. KOTUIECTBO HOBBIX XOCTOB 3aBUCUT OT HMCIOJB3YEMO CTPATETNH 3€PKATUPOBAHUS:

e Spread Mirroring — 106aBuTh B MACCHB XOTsi ObI HA OJMH HOBBII XOCT GOJIbIIE, YeM KOJIMYECTBO CEIMEHTOB Ha
xoct. st obecriedernusi pABHOMEPHOI'O PACIPEIEJIEHNs] KOJIUYECTBO OTAEIbHBIX XOCTOB HOJYKHO ObITh OOJIbINE,
YeM KOJNYECTBO MHCTAHCOB CEIMEHTA Ha XOCT;

e Grouped Mirroring — 106aBUTH B MACCUB HE MEHEE IBYX HOBBIX XOCTOB, 9TOOBI 3€PKAJIA [IJIsT TEPBOTO XOCTA MOTJIA
HAXOJWTHCS HA BTOPOM, & 3€PKAJa JJjisi BTOPOrO XOCTa — HA HEPBOM.

Ilo YMOJ/IHaHUIO HOBbI€ XOCTbl MHUIHUAJU3UPYIOTCA C TaKUM 2K€ KOJIMYeCTBOM OCHOBHBIX CErMEHTOB, 9YTO U Yy
CyHIIeCTBYIOIINX XOCTOB. HpI/I 9TOM €CTh BO3MOXKHOCTH YBEJIUYUTH KOJNUYECTBO CErMEHTOB Ha XOCT WJIN ,HO63,BI/ITB
HOBBIE CETMEHT-CepPBEpa K CYIIECTBYIOIMUM XOCTaM. Haan/IMep, €CJIM CYIIECTBYIOIME XOCThI B HACTOAIIEEe BpeMA NMEIOT
JABa CEIMEHTa Ha XOCT, MO?KHO HCIIOJIb30BaTb gpexpand JJId THUMMAAJIN3a0un IBYX AONOJHUTEJIbHBIX CEIrMEHTOB Ha
CYLIECTBYIOIE XOCTbl U B UTOI'€ IIOJIYIUTDh Y€ThbIPE CErMEHTa U II0 Y€ThbIPE HOBBIX CErMEHT-CEPBEPa Ha HOBBIX XOCTaX.

VHTepakTuBHBIA IPOLECC CO3/aHMsl HACTPOEYHOro (aiina /st PACIIMPEHMs 3alPANIMBAET JAHHYO OIIHMIO,
JIUPEKTOPUU HOBBIX CETMEHT-CEPBEPOB MOXKHO BPYYHYIO yKa3aTh B (aiine xkouduryparuu (Cosdanue nacmpoeurnozo
dating 0ra PACUUPEHUA KAGCTIEDA).

[Ipu nanmuamm3anun yruiuta gpexpand co3maer cxemy pacimupenns. [Ipu aTroMm ecin 6a3a JaHHBIX HE 33IaHA
(gpexpand -D), To cxema coszpaerca B B/I, ykazaunoii B nepemennoii cpege PGDATABASE. Cxema pacuiupenus
XPAHUT METAJAHHBIE s KaXKJIOH TaOJuIbl B CUCTEME, IIOITOMY €€ CTATYC MOXKHO OTCJEKHMBATH HA IPOTIZKEHUU
Bcero mporecca. CxemMa COCTOUT W3 ABYX TAOJIUI] U TIPEICTABIEHUS s OTCIEKWBAHUS XOJA BBITIOJHEHUS OMEpaIlnu
PACIIUPEHUs:

o gpexrpand.status
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o gpexpand.status_detail
o gpexpand.eTrpansion_ progress

IIporeccom paciuperns MOXKHO ynpaBisaTh B gperpand.status_ detail. Hampuwmep, ynanenwe 3amwmcu w3 3TOM
TaOIUIBI HE MO3BOJIIET CHCTEME PA3BEPHYTH TabJIUIly O HOBBIM CerMeHT-cepBepaM. TakKe MOXKHO 33JaTh MOPSIOK
nepepacipeesieHus TabJInL Iy TeM HA3ZHAYEHUS UM DAHTA.

MnanuposaHue Tabnuubl nepepacnpegeneHus

[lepepacnpemesienne TaOJUIBI BHIMTOJIHSETCS BO BpeMs pA0OTHI CHCTEMBI, W BO MHOTHX CJIydadX OHO
OCYIIIECTBJIIETCH 33 OHY ceccuio gpexpand B NEpPUOJ HU3KOTO KCIOIb30BaHus. HO 11t KPYyIHBIX CHCTEM MOYKET
noTpedboBaThC HECKOIbKO CEAHCOB PAa0OThl YTUJIUTHI MW HACTPOWKA IMOPSAAKA Nepepacipeiesenus: TaOIUbL JJis
MUHUMU3ALUUY BJIUAHUSA HA [IPOU3BOJUTE/IbHOCTD.

Important: /[lnxa mepepacupenenenns TabINI, HA XOCTaX CEIMEHTA, JIOKHO ObITH JOCTATOYHO MECTa Ha TUCKE JIJIsd
BPEMEHHOT'O XPAHEHMS KOIMH CaMOi OOJbIIoit Tabaumbl. Bee TabaUIlbl HEAOCTYIHDI I ONMEpPAIldii YTeHNs W 3aInCh
BO BpeMs llepepaciipe/iesieHust

Db dekTUBHOCTL TEpepacIpeeeHns TaOJIUIBI 3aBUCAT OT €€ pa3Mepa, THUIMA XPAHWIAIA W CTPYKTYPBI
naprunupoBanus. Ilepepactpenesenue 000 TabJUIBI ¢ MOMOINIbI0 gpexpand 3aHWMaeT CTOJIbKO YK€ BPEMEHH,
ckonbko u onepaius CREATE TABLE AS SELECT. B cnyuae nepepacupe/enenus Tabauiibl GakToB TepadbaitTHOro
Macimrada yTUIATA PACIIMPEHHUsT MOXKET UCIOJb30BATh DOJIBIILYI0 9aCTh JOCTYIHBIX CUCTEMHBIX PECYPCOB, YTO MOZKET
TOBJIUSATH HA TMTPOU3BOAUTEIHLHOCTH 3aMPOCOB WM APYTHEe paboune HATPY3KH 0a3hbl JAHHBIX.

[Ipn wajawumm OOJBIIOrO 00BHEMa CBOOOIHOIO MeCTa Ha JIWCKE €CTh BO3MOXKHOCTH KaK MOXKHO CKOpee
COCPEeJOTOYUTHCA Ha BOCCTAHOBJICHHH OIITUMAJBHON IIPOU3BOAUTEILHOCTH 3allpOcCa, IIepepaciipeaenInB CHavdajla CaMble
BaxkHble Ta0auNbl. st 3TOro HEOOXOAMMO WM HA3HAYATL HAWBBICIIHA PEATHHT W 3alJIaHHPOBATL OMEpaIlun
HepepacipeieaeHns Ha IePro/ HU3KOIO UCII0JIb30BaHusl CUCTeMbl. 1locjie 4ero 3aiyCcTuTh IpoLece epepacipe/ie/ieHus
TaOIAIIHI.

Ecim cymecTByomme y3abI WMEIOT OTPAaHWYEHHOE JHUCKOBOE MPOCTPAHCTBO, TO CJeAyeT CHAdaja
HepepacipeieiuTb MeHblue Tabiuipl (HanpuMep, TabJullbl U3MEPeHUii) € 1eIbI0 OCBOOOKIEHUS MECTa HA JUCKE
JUIS XPaHeHWs KoUMW caMmoi Oosbinoit Tabsuibl. JlocTymHOe IMCKOBOE HPOCTPAHCTBO HA WMCXOMHBIX CErMEHTAX
YBEJIMYUBAETCH 110 Mepe IiepepacipeieseHns KaXK 01 TaOIuIbl 110 PACIIUPEHHOMY MAaCCHBY.

VYrunura gpexpand mepepacmpenensier Tabiaunbl Tuna append-optimized u compressed append-optimized c
OTJIMYHONH CKOPOCTHIO OT mepepacipeaenennsa Tadbaunbl heap. HeoOxomumbrit gy cxKaThsg W PACHaKOBKU JTAHHBIX
00BbEM MPOIECCOPA UMEET TEHAEHITHI0 YBETHYINBATEH BIAMSHUE HA MPOU3BOJUTEIHHOCTD CHCTEMBI. 1103TOMY 71 TaOIHmIT
AHAJIOTUYHBIX IO PAa3MepPy U JAHHBIM MOXKHO HAafTH OOIHE pa3Tudusi, HAIIPUMED:

e Hecxarnie Tabmunsl Tuna append-optimized pacmompsaiores na 10% oOwicTpee, yem heap TabauIrsL.

e zlib-cxxarpie Tabsunbr THna append-optimized pacHIMPSAIOTCS 3HAYWTEIBHO MEJIEHHEE, UM AHAJOTHIHBIE
Hecxkarbie (npumepHo Ha 80% ).

e Cucrembl ¢ cxkaruem JaHubix, rakue kak ZFS/LZJB, tpebyior Gosiblie BpeMeH: /1jist [IePePACIIPE/IC/ICHUS.

B mepwon BpemeHM MeXIy WHHUIIMAIU3AINEHl HOBBIX CETMEHT-CEPBEPOB W YCTHENTHBIM TepepacipeeeHueM
TaOJIUIIBI OTPAHUYEHNS TTEPBUYHOIO KJIIOYA HE MOTYT OBITH TpUMEHeHbl. [loBTOpsionmecs: naHubie, m0OABIEHHBIE B
TaOJIUIIBI B T€YEHWE ITOTO MEPUO/IA, HE TMO3BOJISIOT YTUJIUTE PACIIMPEHUS MePEepaCIpeie/IuTh 3aTPOHYThIe TaOJIUIIbI.
Tlocne mepepacupenesernsi TAOIUIBI OIPAHUYEHNE TEPBUYHOTO KJII0YA CHOBA MPUMEHSETCS HAJIEXKAIUM 00pPa3oM.
B ciaydae ecsim mporecc pacuimpeHus HAPYHIAeT OrPAHUYEHUS, YTUJIUTA PErUCTPUPYET OMUOKH u 0TOOpaKkaer
upeayupexjenus. g ncupasienus HAPYLIEHUI OrPAHUYEHHU CJIe/lyeT BBIIOJIHUTH OJHO U3 CJEAYIOMUX AeHCTBUIL:

e OunCTUTH TOBTOPSIOIINECS TAHHBIE B CTOJIOIAX MEPBUYHOIO KJII0YA U MOBTOPHO 3alyCTUTh gpexpand;

¢ YIainTh OrPAHWYEHHUs IEPBUYHOTO KJTIOYA W MOBTOPHO 3amycTuTh gpexpand.
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s mepepacipeiesienns TaOIuIbl, CopepzKamieil cToabmbpl MOJIb30BATEIbCKIX TUIIOB JIAHHBIX HA y/IaJeHue,
HEOOXOIMMO CHAYAJIA 3AHOBO cO34aTh Tabmuily, ucnonb3ys CREATE TABLE AS SELECT. A nociie Toro, Kak mpoIece
HCKJIIOYAT CTOJIONBI, TIepPepacIpeie/IuTh TadIUIly ¢ MOMOIIbIo gpexpand.

[TockombKy yTHINTA PACIIHPEHNsT MOXKET 00pabaThIBATh KAaXKIYyI0 OTHAEIbHYIO MAPTUIWIO B OOJBINONH Tabmuie,
sddekTuBHAS KOHCTPYKIUS MAPTUIUI CHUXKAET BJIMSHUE [EPEPACIPEIETeHUs TabJIUl HA IPOU3BOAUTEHbHOCTD.
TlonuTuka Cay4aiiHOTO pachpeieeHnss MPUMEHSIETCS TOJBKO K JOYepHUM TabIWIaM TapTUIIMPOBAHHONW TaOJIUIIHI,
7 OJIOKUPOBKA, OMEpAINii UTEHWs] W 3AMUCU €IMHOBPEMEHHO MPUMEHSETCs IS MEePEPACIPEIeIeHIs TOJbKO K OIHOMN
JoYepHei TabIuIe.

CucreMbl ¢ HHTEHCUBHBIM WHIEKCUPOBAHUEM UMEIOT 3HAYUTEBHO 0OJIee ME/JIEHHBIE TEMIIBI [IEPEPACIIPEICTICHIS
tabiuil, TaKk Kak yruiauta gpexpand moBTOPHO MHIEKCHPYET KaXKyio TabJInIly 1OCJe ee epepacipe/ieeHus.

5.5.2 MogroTtoska n gobasnexHune y3n0B
Baxkno y6eanThest, 9TO HOBBIE Y3JIbI TOTOBBI K WHTETPAINK B CyIecTByollyo cucremy ADB.

JIj1s MOArOTOBKY HOBBIX CHCTEMHBIX Y3JI0B K PACIITUPEHUIO CJIEIYET YCTAHOBUTH NBOUIHBIE (DANJIBI TPOrPAMMHOTO
obecneuenns 6a3pl gaHabix ADB, 3amennTs HeoOxomumbie SSH-KI109U 1 BBIIOJIHUTDL TECTHI Ha NPOU3BOAUTEIHHOCTD.

TecTbl HEOOXOAUMO BBIMIOIHATH CHAYAJIA TOJHKO HA HOBBIX y3J1aX, & 3aT€M Ha BCeX. 1ecThl HA BCEX y3J/i1aX BaXKHO
[IPOBO/IUTH C CHUCTEMOI B aBTOHOMHOM pexKuMe, 4TOObI AKTHMBHOCTD IIOJIb30BATENs HE HMCKaxkasa pedyibrarbl. Kak
MIPaBUJIO, TECTHI HA TTPOU3BOIUTETHHOCTD CJeIyeT BBIMOJIHATE, KOT/IA 8/IMUHUCTPATOD U3MEHAET CETH Y3JI0B UJIN IPyTHE
ocobbre ycioBus B cucreme. Hampuwmep, eciiu cucrema paboTaeT HA ABYX CETEBBIX KJIACTEPAX, TECTHI BBITOJIHIIOTCS HA,
KaXKJOM U3 HUX.

O6meH kmovamun SSH

Hogwre y3ib1 momkubI 0OMeHUBaThHC Kaodamu SSH ¢ cymecTByommmMn y3aaMn, 9TOOBI aIMHHUCTPATHBHBIE
yruutsl ADB Morin moak/iodaThes KO BceM cerMenTam 6e3 3ampoca maposs. Ilpomnecc obMera KaodaMu HeOOX0IuMO
BBINOJIHUTD JIBAXKbI — CHa4aja OT 700t (g yao0CTBA aIMUHUCTPUPOBAHWA), & 3aT€M B KAYECTBE I0JIb30BATEJIs
gpadmin (ans ciyxebHbIX nporpamM ynpassenus). Cieayer BbIIOIHUTD CIEAYIOIIMe 33a9U [0 HOPIIKY:

e O6men kmogamu SSH or root;
e Coznmamme monb3oBarens gpadmin;
e Oo6men kmovyamu SSH B KauecTBe mosib3oBaresis gpadmin.
g obmena kirogamu SSH or mosib3oBaresiss 700t He0OXOAUMO BBIIOJHUTH CJIEAYIOIIUe 1efdCTBH:

1. Cosmare daitn host file ¢ cymecTByOMUME UMEHAMU XOCTOB B MACCUBE W OTIAENBHBIN (haill ¢ MMEHAMY HOBBIX
X0CTOB. [IJIs1 CyIIecTBYIOMUX y3JI0B MOXKHO MCIOJIB30BaTh (haitin nactpoiiku SSH-koqeit B cucreme. B daitnax
JIOJIZKHBI OBIThH TIEPEYUC/IEHbI BCE XOCThI (MACTEpP, PE3EPBHbBIA MAaCTEp U CErMEHT-CEPBEP) € OJHUM UMEHEM B CTPOKE
u 6e3 JIONOTHUTENBHBIX CTPOK wiu mpobenos. Obmen SSH-kmouamu npu Koudwurypanuu ¢ aeckoabkumu NIC
UCIOIB3YeT HACTPOEHHBIE NMeHa XOCToB. B npumepe mdw ckoudurypuposan ¢ ogaum NIC, a sdwl, sdw2 u sdw3
CKOH(DUIYPUPOBAHBL C YETHIPbMSI CETEBBIMU AJIAIITEPAMU:

mdw

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

2. BoiiTu B cucremy Kak root Ha master-xocre u ornpasuth dain greenplum_ path.sh n3 wacransuun ADB:

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

3. Banycrurs yrunmury gpssh-exkeys, cebuiaromyiocst na daitn cuucka xocros. Hanpumep:

# gpssh-eckeys -e /home/gpadmin/ezisting_hosts_file -z
/home/gpadmin/new_hosts_file

4. Yrunura gpssh-exkeys nposepsieT yaaieHHbIE XOCTHI U BBINOJIHIET OOMEH KJII0YaMu MexK 1y Bcemu y3gamu. [Ipu
MOABJIEHUN 3alIPOca BBECTHU I1apOJb IOJIb30BaTeNIsd T00t.

***Enter password for rootChostname: <root_password>

Jlst co3manus moab30BaTensa gpadmin HeoOXOMUMO BBITTOTHUTE CAEIYIONIne IeHCTBHsI:

1. Ilpumenurs yruaury gpssh mis co3manus mosib3oBaresiss gpadmin Ha BCEX XOCTaX HOBOIO CEIMEHT-CEPBEPA,
UCTIOJIB3YsI CO3MAHHBIN JIJIsT OOMEHA KJIIYaMU CIIHCOK HOBBIX XOCTOB. Hampumep:

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

2. 3amarh maposib JJis HOBOrO moJjb3oBaTens gpadmin. B Linux 3TO MOXKHO C/IejlaTh HA BCEX CErMEHTax
OJHOBPEMEHHO C MOMOIILI0 yTuauThl gpssh. Hampumep:

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

3. Ilyrem noucka jmomainneil qupekropun yOeauTbes, 9TO H0JIb30BATENb gpadmin CO3IaH:

# gpssh -f new_hosts_file ls -1 /home

st obmena kitouamu SSH B kauecTBe noJib3oBareisi gpadmin HeoOXOAUMO BBIIOJIHUTE CJIEAYIOLIMe JefCTBus:

1. Boiitn B cucremy kak gpadmin u 3anyctuth yrunnty gpssh-exkeys, ccoutasics va aiis crnimcka XocToB:

# gpssh-exkeys -e /home/gpadmin/exzisting_hosts_file -z
/home/gpadmin/new_hosts_file

2. Yrunura gpssh-exkeys nposepsier yaajieHHbIE XOCTHI U BBITOTHSET OOMEH KJII09aMu MeXK 1y Bcemu y3siamu. [Ipu
MOSIBJICHUH 3aIPOCA BBECTHU MAPOJIb MOJIb30BATEIsT gpadmin.

*#**Enter password for gpadmin®@hostname: <gpadmin_password>

Mposepka Hactpoek OC

Vruaura gpcheck mnposepsier, 9TO BCce HOBBIE XOCTHI WMeEOT mpaBuiabHbie HacTpoiiku OC mms 3amycka
MpOrpaMMHOT0 obecmederus 6a3nl manuabix ADB. g 3amycka yTuanThl HEOOXOIUMO:

1. Boiitn Ha master-xocT B KadecTBe MOJb30BAaTess, KOTOPBIii B manbHeiineM Oymer 3amyckarb cuctemy ADB
(nanpumep, gpadmin):

$ su - gpadmin
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2. Banycrurs yruiury gpcheck ¢ nomonipio daitina xocra mjisi HoBbix y3J08. Hanpumep:

$ gpcheck -f new_hosts_file

Mposepka gnckoBoro BBoAa-BbIBOAA M MPOMYCKHOW CNOCOBHOCTN NamsaTv

L7151 TpOBEepKM JIMCKOBOTO BBOJA-BBIBOJA M MPOIMYCKHON crocobnocTn mamsatn cucrtembl ADB ucnonn3yercs
yrunuta gpcheckperf:

1. 3anycrurs yrunury gpcheckperf, ucnonn3ys daiin xocra s HOBIX y3y10B. [iis ykazanus (GaitloBbIX CHCTEM,
KOTOPBIE CJIEJIYET IIPOTECTUPOBATEH HA KAa2KIOM XOCTe, IpuMeHnsercs napamerp -d. [Ipu arom gosmken ObITh JOCTy I
HA 3aMKUCh K JAHHBIM KATAJIOTaM.

$ gpcheckperf -f new_hosts_file -d /datal -d /data2 -v

2. yTI/I.TII/IT& MOZKET 3aHATH MHOT'O BpEMEHN IJId BBITIOJTHEHUA TECTOB, TaK KaK OHa KOTMUPDYET OY€Hb 60J'H)LHI/I€ (baﬁ.ﬂbl
Mexky xocramu. [Ipu 3aBepriienun mporecca 0TOOpakarTCs UTOrOBbIe pe3yabraTshl TecTtoB Disk Write, Disk Read
u Stream.

s cern, pa3aeseHHON Ha IOACETH, HEOOXOAMMO MOBTOPHUTH IMPOIEAYPY C OTAENbHBIM (AIOM XOCTa st
Ka2K 10 I10CeTH.

5.5.3 [OobGasneHune HOBbIX CErmMmeHT-CcepBepoB

JIsT MHUIHAIIN3AINE HOBBIX CErMEHT-CEPBEPOB, CO3JAHUS CXEMbI DACINPEHWs W YCTAHOBKHU OOIIECHCTEMHON
MOJINTHKH CJIy9YaifHOrO paclpeiesieHust NCIOIb3yeTcsl yTuanTa gpexpand.

IIpu mepBoM 3amycke yruauThl gpexpand ¢ HACTPOEUHBIM (afiioM OHA CO3JAET CXEMY PACIIHPEHUS U
YCTaHABIUBAET HOJUTUKY pacupenenenus st secex rabmui B DISTRIBUTED RANDOMLY. 3arem 1ipu mocjie Ly omemM
zanycke gpexpand ompejesisier, OblIa JId CO3/IaHa CXeMa PACIIMPEHHs] M, €CJIA JA, BBIIOJHAET IEPEPACIIPE/IEICHIE
TaOJINII.

o Cosdanue nacmpoeurozo Pating 0ra pacuuperus KAaCmepa
o 3Banyck gperpand 0is UHUUUGAUSGUUY HOBVLT CE2MEHM-CEPEEPOS

o Omram Heydaurol YycmaHosKy

Co3aaHue HacTpoeyHoro ¢aiina gns paclmpeHns Knacrepa

VYrunure gpexpand Tpebyercst HacTpoedHbIi (aitn ¢ nadopMaImeil 0 HOBBIX CErMeHTax u xocrtax. Ilpu 3amycke
gpexpand 6e3 yka3zaHus HACTPOEYIHOTO paiima yTuianTa OTOOpPaKAET WHTEPAKTHBHOE MHTEPBHIO, KOTOPOE COOHMpaeT
HEeOOXOaUMY0 HH(MOPMAIMIO U ABTOMATHYECKH CO3/IaeT HACTPOedHbIil (aiin. B TakoM ciaydae MOKHO yKa3aThb (aiii co
CITUCKOM XOCTOB DaCIIUDEHUSI.

Co3paHue HacTpoeyHoro aiifia B UHTEPAaKTUBHOM peXume

s co3manust HacTpoedHoro ¢aiiia B MHTEPAKTHBHOM peKuMe HeoOXOMHMMO Iepes 3amyckoMm gpexpand
yOeIUTHCS, ITO W3BECTHO:

e KosnmuecTso HOBBIX X0CcTOB (Mu daitn hosts);

e Hosbie umena xocros (uiau daiin hosts);

e Crparerusi 3epKaTMpOBAHUS, UCTIONb3YyeMAas B CYMIECTBYIOIIUX XOCTAX (€CJIM MMEeTCs);
e Konm4ecTBO CerMenT-CepBepoB I MOOABIEHNS HA XOCT (€CIM MMEIOT ).

YTuanra aBTOMaTHYECKHN CO3A€T HACTPOeUHbIi (bail HA OCHOBe ykazauuoit wadopmaruu, dbid, content ID u
KaTaJiora JAHHBIX, XPAHIIIUXCS B gp_ segment_ configuration, u coxpansier (pailil B TEKYyIIEM KATAJOre.
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w

Cozpmanue mHacTpoedHoro ¢ailiia B MHTEPAKTUBHOM DEXKUME:

BoimosiHuThE BXOJ Ha MacTep XOocT 6a3bl JAHHBIX MOJb30BATEIeM, KOTOpbIi Oymer 3amyckars ADB, mampumep,
gpadmin.

Banycrurh gpexpand. Yruiura oroOparkaer cooOIIeHrne 0 TOM, KaK IMOJATNOTOBUTHCS K OIMEPAIAN PACIIADEHUS,
¥ IIpejiaraeT BLIATH Wiin Npoao/KuTh. IIpn HeobxoaumocTu yka3arh ¢aitr hosts, comepkaiiuii mepedeHb HOBBIX
XOCTOB, ¢ momoIbio onmun -f. Hampumep:

$ gpexpand -f /home/gpadmin/new_hosts_file

. J1s TpoIoIsKeHnst B KOMAHIHOW CTPOKE BHIOPATH Y.

. Eciim ma Bropom miare aitn hosts me ObL1 yKasaH, TO HEOOXOZMMO BBECTH CIHCOK WMEH XOCTOB HOBBIX
PACIIMPEHNiA, pa3aeias UX 3alaThbIMA U He BKJIIOYAsS MMEHA JONOJHATEIBHBIX XOCToB. Hampumep:

’> sdw4, sdwb, sdw6, sdw7

Hua nobaBiieHus: JIOPMYECKUX CErMEHTOB TOJBKO Ha CYIIECTBYOIIUX cepBepax (6e3 mobaBiieHusi HOBBIX
CEepPBEPOB) BBECTH ILyCTYIO CTPOKY B 3allpoc, He yKasbiBad localhost u umenu aefcrByromero ysJia.

BBectu crparernio 3epkaJupoBaHus, UCIOIB3yeMYIO B Kjacrepe (eciu umeercs), ¢ mapamerpom spread, grouped
wid mone. 3HAYEHWE 1O yMOIaHui0 spread. VI yOenuTbCs, 9TO MMEETCs JTOCTATOYHO XOCTOB JIJIsi BHIOPAHHOM
CTpATEeruu.

Becru kosimuecrBo 106aBJiisieMbIX OCHOBHBIX CEIMEHTOB (ecsiu oHu ecTb). Ilo yMOMaHMI0 HOBBIE XOCTbI
AHUTUATH3UPYIOTCA ¢ TAKUM K€ KOJAYIECTBOM OCHOBHBIX CEIMEHTOB, 4TO M CYIIECTBYIONIHE XOCTbI. MOXKHO
YBEJINYUTH KOJIMYECTBO CETMEHTOB HA KAXKIOM XOCTE. Y KA3aHHOE YUCI0 OyIeT KOJUIECTBOM JOMOJHUTETHHBIX
CEerMEHTOB, MHANMAJIU3NPOBAHHBIX Ha BCEX XocTaX. HampuMmep, eciim CyIecTBYIONINE XOCThHI B HACTOSIIEE BPEMS
UMEIOT TO JIBa CerMeHTa KayK/bIi, BBOJ 3HAUYEHUS 2 WHUIMAJINIUPYET eIlle JIBa CerMeHTa Ha CYIeCTBYIOIINX
XOCTaX W YeThbIpe CerMeHTa Ha HOBBIX XOCTaX.

IIpu nobaBieHnyr HOBBIX OCHOBHBIX CEI'MEHTOB BBECTH HOBbBIM KOPHEBOI KATAJIOr IEPBUYHBIX JTAHHBIX JJIsi HOBBIX
cermerToB. He ykaswiBarh (PakKTHIECKOE MMS KATaJIOra JAHHBIX, OHO CO3JAETCS aBTOMATUYECKH C TTOMOIIHIO
gpexpand Ha OCHOBE CYIIECTBYIOIIMX HMEH KaTajora JaHHBbIX. Hampumep, ecm CyIIeCTBYIOIINE KaTAJIOTH
JAHHBIX BBITIAIAT CJAELYIONIM 00pa30M:

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

Toraa, IITO6I)I YKa3aTb KaTaJIOI'u JaHHbIX JAJId ABYX HOBBIX OCHOBHBIX CEIrMEHTOB, BBECTH CJIEAYIOIIEe (HO
OIIHOMY B KayKJIOM 3aIpoce):

/gpdata/primary
/gpdata/primary

ITpu 3amycke MHUIMATM3ANNE YTHINTA CO3/IaeT HOBBIE KaTajorn gp2 u gp3 B Kartagsore /gpdata/primary.

HpI/I ,Z[O68,BIIGHI/H/I HOBBIX 3€PDKaJIbHBIX CETMEHTOB BBECTHU HOBBII KOpHeBOfI KaTaJioI' 3€PKAJIbHBbIX JaHHBIX IJId
HOBBIX CEI'MEHTOB. He YKa3bIBaTb UMA KaTaJlOra JaHHBIX, OH CO34a€TCA aBTOMAaTHYIECKH C IIOMOIIbLIO gpexpand
Ha OCHOBE CYHIECTBYIOIINX UMEH KaTaJoTa JaHHBIX. HaHpI/IMep, €CJI CYHIeCTBYIOUINE KaTaJIOTU JaHHBIX BBITJIAIAT
CIIeAYIOMmuM 00pa3oM:

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

TOrJA, 9TOOBI yKA3aTh KATAJIOTH JAHHBIX st IBYX HOBBIX 3€PKAJBHBIX CETMEHTOB, BBECTH Clemytomee (o
OZIHOMY B KaXKJIOM 3alIpoce):
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/gpdata/mirror
/gpdata/mirror

ITpu 3amycke MHUNMATM3AIMY yTHIUTA CO30AET HOBblE Karajioru gp2 u gpd B karasuore /gpdata/mirror.

OcHOBHbIE ¥ 3€pKaJIbHbIE KaTaJIOIM Jjis HOBBIX CEIMEHT-CEPBEPOB JIOJI2KHbI CYIIECTBOBAaTh Ha XOCTaX, a
O/Th30BATE b, 3aIMyCKaIuil gpexpand, MO/KEH UMETh PAa3peIennss Ha CO3JaHNe KATAJIOrOB B HUX.

[Tocsie BBOmA Bceit HEOOXOMMMON WH(MOPMAINN YTUINTA TE€HEPUPYET HACTPOEUHBINH (DAl M COXpAHSET €ro B
TekyIem karasore. Hampumep:

gpexpand_inputfile_yyyymmdd_145134

®opmart HacTpoe4Horo caiina pacwumpeHus

Crenyer wuCHOJB30BATh WHTEPAKTUBHBIN DPEXKWM I CO3JaHUS COOCTBEHHOIO HACTPOedHOro aiiia, ecyan
CIleHApW PACITUPEHNS HE MMEET HETUIUIHBIX MOTPEOHOCTEI .

®opmaT HACTPOESTHBLIX (PAKTOB PACITHPEHUSA:

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

Hampumep:

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

st KaxK10ro HOBOIO CerMeHT-cepBepa Tpedyercs (popMaT HACTPOETHOro (baiiyia pacIimupeHns ¢ IapaMeTpaMu,
[PUBEJICHHBIMU B TaOIIHUIIE.
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Tabaunab.1.: Jauusie qs daiia KOHOUTYPAIUH PACIIUPEHUST

Mapamerp Jonyctumbie 3Hayexns Onucanne
hostname Hostname Mms xocTa 11 XocTa CerMeHT-CepBepa
port Howmep nopta IIpocaymmuBatoruit  mopt 06a3bl  JAHHBIX
JUIsi  CerMEHT-CepBepa, YBEJIWYEeHHBbIH Ha
KOJIMYECTBO  CYMIECTBYIONIUX  CECMEHTOB
6a30BOr0O OPTA
fselocation Nwms karagora Karasor ganubix (dailioBoe IpocTpancTBO)
JIsi  CErMEHT-CEPBEpPa B COOTBETCTBUH C
cUCTeMHbBIM Karajorom pg filespace_ entry
dbid Ilesoe umcino (Integer). He | Unentudukarop  6asbl  JaHHBIX s
JIOMKEH  KOH(DIUKTOBATH  C | CErMEHT-cepBepa. BBoauMble  3HAYEHUS
CYIIECTBYIONUMHU  3HAYEHUSIMU | JOJIPKHBI IOCJIEI0BATEIbHO YBEJIUIUBATHCS
dbid u3 CyIIECTBYIOIUX  3HAYCHMIT dbid,
VKA3aHHBIX B CHCTEMHOM  KaTajore
gp_ segment_ configuration. Hampuwmep,
9T00BI  J00aBUTHL — YEeThIpe  y3/1a K
CYHIECTBYIOIIEMY  MaCCHBY W3  JIECATH
cerMeHTOB €O 3Hadenusivu  dbid  1-10,
MepPeYnCINTh HOBbIe 3HaueHus dbid 11, 12,
18 u 14
content Iesoe wumcao (Integer). He | content ID cermenr-cepsepa. OcHoBHOI
JIOJ2KEH  KOH(DIMKTOBATH € | CEIMEHT W €ro 3ePKaJi0 JOJKHbl HMETh
CYIIECTBYIOIIMMY  3HAYEHUSIMU | OTWH W TOT XK€ UIeHTUuMUKATOP content,
content IOCJIEJOBATEIBLHO YBEJININBACMbIA oT
CYIIECTBYIOIINX 3HAYECHUI
preferred role plm Onpenenser, SIBISETCS CETMEHT OCHOBHBIM

WIN 3epKaJbHBIM: p — OCHOBHOW, m —

3epKaJIbHBII
replication port Howmep mopra Ilopr peILuKaIuu daitnos TS
CerMeHT-CepBepa, YBEeJINYIeHHBIH HA

cyniecTByonuii 6a30BbIi HOMED CErMeHTa
replication_ port

3anyck gpexpand gns nHuymManusaumMmn HOBbIX CErMeHT-CEPBEPOB

ITocme co3mammss wHacTpoednoro paita HeoOXOAMMO 3amycTuTh gpexpand. YTUIATa aBTOMATHYECKHU
OCTAaHABIMBAET MHUITHAIM3ANNIO CEIMEeHT-cepBepoB 0a3bl fanubix ADB u mepesamyckaer cucreMy mocie 3aBepIIeHNsT

nporiecca.

Bamyck gpexpand ¢ HACTPOEYHBIM (ailaom:

1. BoImosiHUTH BXOI HA MACTEP XOCT 0A3bl TaHHBIX MOJIB30BATEIEM, KOTOPHIH Oyaer 3amyckars ADB, mampumep,

gpadmin.

2. Bamycrurh yruiuty gpexpand, yKazas HACTPOeUHbI (aiir ¢ onnueil -i. s ykazanus 6a3bl TaHHBIX, B KOTOPOit

OyIer cOo37aHa CXeMa PAaCIIupPeHns, UCrosb3osarsb -D. Hanpumep:

$ gpexpand -i input_file -D databasel

Vruaura omnpenensier HaJIWuUWe CXeMbl pacmmpenus ausa kKiaacrepa ADB. Ecim cxema cymecrtyer,
HEOOXOIMMO YJAJIUTh €€ C MOMOINBIO OMIUKU -¢ TEepe]] HauajaoM HOBOI omepanuu pacimmpenus (Ydasenue
BPEMEHHOT, CTEMBL PACULUPEHUSL) .
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3. Yruimra BeIBOAUT cO0bIeHre 00 YCIEMTHOM 3aBEPIIEeHUN NHUTMATA3AINNA HOBbIX CEIMEHT-CEPBEPOB U CO3/IAHUN
CXeMbI PACIIUPEHNS U 3aBEPIIALT PadOTy.

[Tocjte 3aBepIeHus MPOIECCa WHUIMATU3ANNA MOXKHO TOAKII0UNTHCS K ADB u yBUIeTh cxemy paciiupeHus.
Ona HaxonuTcs B 6a3e JAHHBIX, YKA3aHHON mpu momornu oniuu -D win nepementoii cpeast PGDATABASE.

OrtkaTt Heyga4HOW yCTaHOBKM
Orkar omepanuu HACTPONUKHU PACIITUPEHNST BO3MOYKEH TOJBKO B CIydae cOOsS OMepallni.

B ciyuae ecam Ha dTane WHANMAJIM3ANUN TPOUCXOAWT COOM pacmmpenus, a 0a3a JaHHBIX HE pPabOTaer,
HEOOXOIMMO CHavYasia TMepe3anyCcTuTh 0aly JaHHBIX B pexkume master-only, BbimosHuUB KOoMaHiay gpstart -m. Orkar
HEY/IAa9HOI'0 PACIIUPEHUs BBIIOJHAETCH C ITOMOIIbIO CIeAYIOmell KOMaHIbl C yKa3aHueM 0a3bl JaHHBIX, COepzKalieit
CXeMY PaCILIMpEeHus:

gpexpand --rollback -D database_name

5.5.4 TllepepacnpegeneHuve Tabnuy,

[lepepacnpemenenne TabauIl TPOBOAUTCA JJIs  OAJAHCHUPOBKH CYMIECTBYIOIINX JAHHBIX 10 HEIABHO
PACIITUPEHHOMY KJIACTEPY.

ITocne co3mamms cxembl pacIImpeHus MOXKHO mpuBectu 0a3y manubix ADB B ommaiin m mepepacipenesinTb
TabJIUIIBI TIO BCEMY MACCUBY C TOMOIIBI0 gpexpand. PekoMmerngyercs 3amyckarh YTUIUTY B TEPUO HU3KOW HATPY3KU
Ha 6a3y, KOrja MCIOJIb30BaHME IEHTPAIHHOTO MPONECCOpa W OJIOKUPOBKM TAOJIUI] NMEIOT MUHUMAJIbHOE BJIMSHUE HA
omeparuu B Kjacrepe. [Ipu 3TOM pekoMeHayeTcs paHKHAPOBATH TAOJIUIIBI [IJIsi TEPBOOYEPETHOTO ePEPACIPEIC/ICHNU ST
KPYIHEAMNX 1 HauboIee BayKHBIX IJIEMEHTOB.

Important: Tlpu nepepacupenenenun ganabix ADB momxkua paboTarh B NPOAyKTUBHOM pexkume. OHA HE JOJIIKHA,
OBITH OIPAHUYEHA WJIM HAXOIUTHCS B pexkumme master. Onmuu -R uan -m KOMaHIbI gpstart He MOTyT ObITh yKa3aHbI
JI7IsI 3amycKa 6a3bl JaHHBIX

B mporecce nepepacupenesnennss Tabau JIOObIE HOBBIE CO3JaHHbIE TAOJIMIIBI WA CEKIUU PaCIPEIeTAIOTC
MO BCEM CErMEHTAM TOYHO TaK K€, KaK W MPU HOPMAJbHBIX YCIOBUSX pPAOOTHI. 3ampoChl MOTYT OOpAINAThCSa KO
BCEM CEIrMEHTaM JO0 TOTO MOMEHTA, KaK COOTBETCTBYIOIIWE JAaHHBbIE OyAyT MEPEPACIPEIeEHbl B TAOIUIBI B HOBBIX
cerMeHT-ceppepax. Bo Bpems mepepacipegenenus Tabauna Wi paszies OJOKUPYIOTCA U HEJOCTYIIHBI JJis OIepaiuii
yTeHHsd U 3anucu. 1o 3aBepliueHuio nepepacipeaeneHus BO3MOXKHOCTD Ollepamyii BO30OHOBIISETCS.

o Panorcuposarue mabiuy, 0as nepepacnpedeserus
o Ilepepacnpedenerue mabauy ¢ nomouybro gperpand

o Monumopune nepepacnpedesenus mabiuy,

PaHxupoBaHue Tabnuy, gns nepepacnpegeseHus

[Mopsinkom mepepacnpeaeennss TabIuI, MOKHO YIPABAATE. JIJIs 3TOr0 HEOOXOINMO CKOPPEKTHPOBATEH 3HAUEHUST
PaHTOB TAO/WI] B CXEME PACITUPEHUs JJIs ONPEIEeHUs MPUOPUTETOB 9aCTO HCIOIb3YEMbIX TAOJWI U MUHUMU3AIUN
BJIMSIHUS HA MPOU3BOAUTENHHOCTH. JlOCTymHOE CBOOOIHOE MECTO HA JWCKE MOXKET CKa3bIBATHCH HA PAHKUPOBAHUU
TabJInIL,

st paHKupOBaHMS TAOJIUIL C MEJIHIO UX MOCIEIYIONIEro IepepacipeaeeHuss He0OX0IuMO HOIK/TIOUATHCS K Oa3e
naaubix ADB ¢ momomsio psql wim apyroro nommepKuBaeMoro KinenTa u ooHOBUTE (aiin gpexpand.status detail ¢
TTOMOIIBIO CIEAYIOIMINX KOMAH]:

=> UPDATE gpexpand.status_detail SET rank=10;
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=> 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 TIOHKKAIOT TpHOPUTET Beex Tabsuir 10 10, a 3aTem npucBamBaoT paur I mus lineitem u
panr 2 nnsa orders. B pesysnbrare cHauana nepepacupeesisiercs lineitem, 3arem orders, a masiee Bce Apyrue TabIIuIbL
u3 daitna gperpand.status_ detail.

st McKITIoueHust TabJInIbl U3 MepepaclpeiesieHus caeayer yaaanTh ee u3d daitna gpexpand.status_ detail.

Mepepacnpepenenve Tabnuy ¢ nomowbio gpexpand
[Iepepacnpenenerne TabaUIL ¢ TOMOIIBIO YTUIATHI gpeXpand OCyIIeCTBASETCS CAEAYIONNM 00Pa3oM:

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

2. Banycrurh yrunuty gpexpand. MoKHO HCIOIB30BATH OMIUIO -d WK -€ JJis OMpeJe/eHns NePUoia BpeMeHH
ceanca pacmupenus. Hanpumep, njs 3amycka yTHINTBL HA CPOK 110 60 9acoB:

$ gpexpand -d 60:00:00

Vruaura nepepacmpenenser TabIuIbl 10 TeX MOop, MOKa MOCAeTHsIsS TaOIUIA B CXeMe He 3aBEPIIUTCS, WU TOKa,
He OyeT JOCTUIHYT NEepPUOJ] yKA3aHHON JINTeNbHOCTH (1in He OyJeT JOCTUTHYTO YCTAHOBJIEHHOE BPEMs OKOHYAHWS).
VYrunurta gpexpand O00OHOB/IsSleT cTaTyc W Bpems ceccunm B daitge gpexrpand.status Tpu 3aMyCKe W 3aBEPIIEHUU
nepepacIpe/ieIeHns.

MonuTtopuHr nepepacnpegenenus tabnuy,

Bo Bpemsi mporiecca nepepacrpeesiennsi TabaUuIbl MOXKHO 3aMPOCUTh CXEMY PACITUpeHus. B mpencraBieHnn
gpezpand. expansion_ progress COAEPYKUTCS TEKYIIasi CBOJKA XOJa BBINOJIHEHHUS, BKJIOUAs IPEIIoJaraeMyio CKOPOCTh
nepepacipeiesiennss TabIuIbl 1 PAcIeTHOEe BpeMs [0 3aBepinenus onepanuu. JIas wadopMmalmm o craryce TabInIbI
HEeoOX0IMMO 3anpocuthb gperpand.status_ detail.

[Tocte 3aBepriienust  TepepacnpeiesleHnsi  MepBOit  TabAWunbl  gpexpand.expansion_ progress — BHITIOTHSET
MPEIBAPUTENbHBIN MOACYeT U OOHOBJISET OIHKY TI0 CKOPOCTH Mepepacipeelenns Bcex Tabsmi. Pacuers
MEePEe3aIMyCKAIOTCA KaXK/IbI pa3 MpU WHUIHAJW3ANNN CEAHCa Tepepaclpeie/ieHnsi TaOIUIbI ¢ MOMOIbI0 gpexpand.
JI;1ss MOHHUTOPMHTA MIPOrpecca HeoOXOANMO MOAKIIOYATHCI K 0a3e JAHHBIX postgres ¢ momornbio psql wim gpyroro
MOJIIEP?KUBAEMOTO KITHEHTA U BBIMOJHUTH 3aIPOC gperpand.erpansion_ progress ¢ MOMOIIBIO CIEAYIONel KOMAHIbL:

=# SELECT * FROM gpexzpand.expansion_progress;

name | value
Bytes Left 5534842880
Bytes Done 142475264

I
I
Estimated Expansion Rate | 680.75667095996092 MB/s
Estimated Time to Completion | 00:01:01.008047
Tables Expanded |
Tables Left |
(6 rows)

NS

B rtabmuue gperpand.status detail xpanmrTcs wHOOpMANNS O KaxKI0# TabONWIE B CXE€Me: CTATYChl, BPEMS
mocJIeJHEr0 OOHOBJICHUSI U JIOMOJIHUTE/IbHBIE CBeeHus. [[Jisi mpocMoTpa, cTaryca TabIUIbl HEOOXOAUMO MOIKIIOUUTHCS
K 6ase JaHHBIX postgres ¢ mnoMomibio psql wim ApPyroro NOAIEPKUBAEMOIrO KJIMEHTA M BBIIOJIHUTH 3aIpoc
gpexpand.status_ detail:

=> SELECT status, expansion_started, source_bytes FROM
gpexpand.status_detail WHERE fq_name = 'public.sales';
status | expansion_started | source_bytes
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___________ e ) ) (B 5
COMPLETED | 2017-02-20 10:54:10.043869 | 4929748992
(1 row)

5.5.5 YpaneHue BpeMeHHOW CxeMbl paclinpeHus

Important: [Ina BuIMOJIHEHUST OYepeOHON omeparuu pacimpenus B cucreme ADB cnauama HeoOXOAUMO yIaIuTh
CYTIECTBYIOIIYIO CXEMY DACIINPEHU

[Toce 3aBepimeHus: ¥ MPOBEPKHU OMEPAIINN PACIIMPEHUs] CXeMy PACIIHPEHNS MOXKHO 0e30IMacHO yaaiauThb. Jlmis
9TOr0 HEOOXOUMO BBIMIOTHATD CJIEAYIOMMI MOPSIOK AefiCTBHii:

1. BoIMOJHUTEL BXOJ Ha MAcTep XOCT 6a3bl JAHHBIX MOJb30BATEIEM, KOTOpbIi Oymer 3amyckars ADB, manpuwmep,
gpadmin.

2. Bamycrurh yruaury gpexpand ¢ napamerpom -c¢. Hampumep:

$ gpexpand -c
$

ITpu 3TOM B HEKOTOPHBIX CHCTEMAX TPeOyeTcst ABaXK bl HAXKATH Kjaasurty Enter.

5.6 PacwunpeHune knacrtepa cpegcreamu ADCM

Hocmynmno ¢ eepcuu 5.19.0 _arenadatad_ b2

Ecmn knacrep ADB passopaumBaercsa ¢ momombio ADCM, dbacth meiicTBuii 10 paCIIEPEHH0 KaacTepa
BBIMIOJIHSETCST ABTOMATHYECKH. [locjie BbINOJHEHWsT TJIAHUPOBAHUS HOBOTO AaMIIapaTHOrO ObecredeHus: HeOOXOIUMO
J100aBUTH 3allMCH JIJIsi HOBBIX XOCTOB B BbIOpaHHbIil Kiacrep B untepdeiice ADCM, ucnonb3ys kaouky Add hosts na
Bryaake “Hosts”. Kpome Toro, HeoOX0anMO BBITOJTHUTE HHAIIHAIM3AINIO KayK 00 XOCTA, €CJIH TOTO TpedyeT mpoBaiiaep
XOCTOB.

Korna xocTel 6yayT H0CTYOHBL Jisi MOAKIOYeHUs 10 ssh i MeHeKepa, KJIacTepoB, HeOOXOAUMO 3aImyCTUTD
neiicreue Ezpand knacrepa. B nossusiiemcs nuasore (Puc.5.10) HeobXoauMo yKa3arb CJeiyoiue 1apaMerpbl:

e Reboot new servers after installation — BoO3MOXKHA, U TIepe3arpy3Ka CEpBEpOB, HA KOTOPBIE JOOABIISIIOTCS HOBBIE
koMTOHEHTHI. [lepe3arpy3ka tpelyercss [y TpPUMEHEHUs! 3HAYEHWs HEKOTOPBIX MapaMeTpOB, M3MEHSEMBIX B
nporecce ycranoBku. CepBepa Oymer HEOOXOAWMO MEpe3arpy3uTh MO3HEE BPYUHYIO, €CJIU ITO HEBO3ZMOXKHO
clleJiaTh B TPOIECCe PaCIIUPEHUd;

o Additional primary segments count — KOJMYECTBO CEIMEHTOB, KOTOPbIE HEODXOMMMO JI00aBUTH Ha XOCTbI B
knacrepe. Hampumep, ecian B MCXOmHOM KOH(MHUTYypAIMN yKa3aHO IBA CEIMEHTa HA XOCT W B ITOM TIOJE 33aJAHO
JIBa, JIOTIOJIHUTEJIbHBIX CerMEeHTa, B Pe3yJIbTaTe HA yiKe CYIIEeCTBYIOIMe B KJIACTepe XOCTHI Oy/1eT 100aBIeHO IO
JIBA CETMEHTA, Ha HOBbIE — deThipe. Ec/in yBe/mdenne KOJUYIECTBA CETMEHTOB He TPeOyeTCsi, OCTaBbTe 3HAYEHUE
0 yMoJT9aHuio — (.

s nepexoja K CieAymolneil crpaHuile KOH(UIypaluud HaxkKaTb KHONKY Nert u pacupeneuTb KOMIIOHEHT
ADB Segment cepsuca ADB mo nobasnsembim xoctam (Puc.5.11). Eciu ucnomsdyiorcs cepsucst PXF, Chrony,
Monitoring Clinets, "X KOMIIOHEHTBI TaK»K€ HEOOXOIUMO PA3ZMECTUTh HA T00ABJISIEMBIX XOCTAX JJIsi KOPPEKTHOTO
byHKIMOHUPOBaHUs. 3aTeM HEOOXOAMMO 3aIMyCTUTh PACIIUPEHUE KJIACTEPa KHOMKOM Run.

Important: B nporecce pacmupenusi Kiiacrepa HOBbIE XOCThI MHUIIUAJUIUPYIOTCH B COOTBETCTBUU C HACTPOMKAMU
cepruca ADB aHajornuHo yKe CymeCTBYIOMNM XOCTaM. KC/iu mpu cO3aHnu KIacTepa 3alpallinBaeTCsd MOHTHPOBAHNE
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DATA

Holy Volga

Action parameters
1) Configuration . Host Components
Reboot new servers after installation:

Additional primary segments count: 0

Puc.5.10.: IlapameTps! pacmmperus KjaacTepa

Holy Volga

Action parameters

#) Configuration 2 Host Components

Components

ADB Segment

Puc.5.11.: Pacupenenenne kommonenTos cepBuca ADB 110 HOBBIM XOCTaM




5.7. lobamseHune u yaajieHUE PE3EPBHOTO MACTEpa

GJIOYHBIX yCTPOHCTB /s CO3/[aHUs KATAJIOIOB C JIAHHBIMU, HA XOCTAX JI0JI2KHbI [IPUCYTCTBOBATH JIMCKOBbIE YCTPOICTBA
C TAKUMU K€ UMeHaMH

Ha mepBoMm 1mare meskay HOBBIMH y3JaMH M YK€ CYIIECTBYIONIUME MTPOU3BOINUTCS OOMEH KiodaMu Ssh, Ha
JTI00ABJIEHHBIE XOCThI yCTAHABIMBAIOTCS HEOOXOAMMBIE IMAKETHI W MMPOM3BOAUTCS WX HACTPOHKA. 3aTeM IeHepUpyeTcs
cXeMma I PACIHIMPEeHus KJacTepa B 3aBUCUMOCTH OT KOJWYECTBA JTODABISIEMBIX XOCTOB W HCITOJIb30BAHUS
3epkanpoBanus. KCIn KOJIMYECTBO HOBBIX XOCTOB B KJIacTepe OOJIbINIE YMCJIa CETMEHTOB HA XOCT B WMCIOJIb3yeMOit
KOH(UTYpAIUU, TPUMEHSETCS spread-3epKajupoBaHue, wHade — group. Ha ocHOBe cO37ZaHHOTO daitaa CXeMmbl
MPOMU3BOINTCS IOATOTOBKA KJIACTEPA K pACIIMPeHuio. B ciaydae yCIemHOro 3aBepIeHHusl MOATOTOBKM, KJacTep
MIEPEBOINTCS B COCTOAHUE expanding, W BO3BPAT MPEABLAYINEH KOH(PUTYPAIUKA CTAHOBUTCS HEBO3MOXKEH.

Ha sToM »3rmame BO3MOXKHA HACTPOWKA TMOPSAKa TepepacrnpeneneHus Tabaull, KakK yKa3aHo B paslene
Panotcuposarue mabauy, 0as nepepacnpeieserus.

B cocrosaum expanding misi Kjaacrtepa cTaHOBUTCH AOCTymHO JgeiictBue Redistribute, B mporecce BBITIOJIHEHUsT
KOTOPOrO MPOU3BOIUTCs nepepachpeenenne tabauil. st geficrBus HEOOXOAUMO yKa3aTh [JINTEILHOCTH CEaHCa B
dopmare YI:MM:CC. B ciygae ecsiu nepepacipejiesieHue YCIeIHO 3aBEPIIAeTcs J0 UCTeYeHNs] yKA3aHHOIO BDEMEHH,
CXeMa, pACIINPEHNsT OUUINAETCS U KJIACTED TEPEBOIUTCS B COCTOSAHUN Tunning. VlHade CTaHOBUTCS JTOCTYTIEH MOBTOPHBIN
zamyck geiicteust Redistribute njs mpomoKeHUst TPEPBAHHOTO MPOIECCA.

5.7 JobasneHune n yganeHne pesepBHOro macrepa

Locmynno ¢ sepcuu 5.19.0 _arenadata_ b2

s mobaByieHust Wik yJAaJeHrs Pe3ePBHONO MacTepa npeiHasuadeno neiicrsue Init Standby Master knacrepa
ADB. AHaJjlOruyHO IPOLECCY PACIIMPEHHS KJIACTEPa HEOOXOAUMO YKA3aTh, IIEPe3arpyKarh Jid J00aBJseMblil B KJ1acTep
XOCT B MPOIECCe MHUIMAIN3AINU. 3aTeM HeOOXOAMMO Pa3MeCTUTh KOMIIOHEHT PE3ePBHOTO MACTepa Ha XOCTe [IJIsi ero
MHUATAAIN3AIIN WK yOpaTh i yaajaenus. s 3amycka meiicTBrst HeOOXOAMMO HAXKATh KHONKY Run.

5.8 AktumBauusa Standby Master

Locmynno ¢ eepcuu 6.15.0 _arenadatal6

st iepeksioYennst Ha Pe3epPBHbIA MacTep IpeaHazHadeHo jeiicrsue Activate Standby kiracrepa ADB.

Important: AkruBalus pe3epBHONO MACTEPa BO3MOXKHA TOJHKO MPH HEPabOTAIOIMEM MaCTEpe

Important: g mepekIroueHnst MaCTepa O JKeJIAHWIO (He BO BpeMsi ¢60osT) HeoOXOINMO CHAYAIa OCTAHOBUTH CEPBUC
ADB

JocTymHbl cemyonue Onuu:

e force activate — jyisi IPUHYIUTEIBHOIO MEPEKJIIOYEHMS, KOTJIA XOCT JeHCTBYIOMIEr0 MACTEPA JOCTYIIEH, HO IIPOIECC
MacTepa BHYTPHU ONMEPAITMOHHON CUCTEMBI OCTAHOBJIEH;

e run analyze — g 3anycka analyze mocje TEpPEKJIIOYEHHs HA BCeX Da3ax Kpome template(, templatel u
postgres.

g 3amycka geficrBust HeOOXxonuMO HazKarb Run.

[Tocste mepekmoueHms MAcTEPA Ha PE3EPBHBINH MACTEDP CTAPBII MAcTep TePecTaeT YIacTBOBAThH B paboTe K1acTepa
ADB. Tlpu 3T0M pe3epBHOTO MacCTEPa OOJIBbINE HET, TaK KaK OH CTaJ OCHOBHBIM. JIjIsi cO3MaHus pe3epBHOIO MacTepa
HEOOXOMMMO Bocmonb3oBarhkest Init Standby Master.

42



I'maBa 5. VBCTpyMeHTH ynpaBiieHHS

[Tocsie BKItOYeHMs XOCTa CTaporo macrepa (Wi cpady 1O0CJIe LePEKJIIOYeHUsL, €CJIU XOCT OCTAeTCH JOCTYLIEH) Ha,
HEM HeOOXOIUMO:

e yIAJWThL 344897 cron m3 1mof, aamuaucTparopa ADB (gpadmin mo yMOM9aHwMo) 1 TOTO, YTOOBI:
— He OBLTO MOMBITOK OOPAINEHNH K HE3ANyIEHHOMY MPOIECCY YCTAPEBIEro MacTepa,;
— HE OTCHIIATH JIOKHBIE METPUKW B MOHUTOPHHT;

e meperMeHOBaTh (MJIM YIAJIuTh) Karajor Macrepa (/datal /master mo yMOIYAHWIO) JJIS TOTO, YTOOBIL:
— CJIy4YaiiHO HE 3aIlyCTUThb YCTAPEBIIUNA MacCTep;

— UMeTb BO3MOXKHOCTb PACIOJIOKUTb HA 3TOM XOCT€ HOBbII pe3epBHbII MacTep.

5.9 VYnpasneHune cepsucom ADCC

s ycranosnerntoro ceppuca ADCC mocTynHbl cieaytomme 1efcTBus:

Uninstall — ymamurs komnonentst ADCC w3 knacrepa ADB. Jlnsg ynaieHuss HEOOXOIMMO YCTAaHOBUTL B
nmuanoroBoM okue dyar Erase data. Tlo3Bosster ynamuth ¢ HaitjoBoit CHCTEMBI JIOTH M MCTOPUYECKHUE TAHHBIE,

xpansamuecs B 6ase ganubix ADCC,
e Start — 3amycrurh web-cepsep ADCC)
e Stop — ocranoBurh web-cepsep ADCC';

e Reconfigure € Restart — cremepupoBaTh KOH(MUTypalnoHubie (aiiabl u nepesanyctuth Kommonents ADCC.
JleiicTBre HEOOXOAWMO BBINOJHUTH JJjIs TPUMEHEHHs W3MEHEHWH, BHECEHHBIX B KOH(DUIYPAIWIO CEPBUCA, B

unrepdeiice ADCM.

5.10 VYnpasneHune cepsucom Monitoring Clients

s we ycranosiennoro cepsuca Monitoring Clients nocTymHbl cieayonue 1eficTBUs:

Install — ycranosurs Monitoring Clients na knacrep ADB. Ilepesn ycTaHOBKO HEOOXOIMMO UMIIOPTUPOBATDH a/IPEC
graphite u grafana B menio kiacrepa ADB pazen Import;

Delete — ynanmurs Monitoring Clients u3 knacrepa ADB, 6e3 ycTaHOBKU;

s ycranosnennoro cepsuca Monitoring Clients nocTymHbl cieaytonue 1eiCTBIs:

Uninstall — ynanurs cepsuc Monitoring Clients w3 kiiacrepa ADB;

Reinstall — nepeycranosuth cepuc Monitoring Clients na knacrepe ADB,;
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