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OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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Tembl Posigres

Jlornueckue u pusnueckKue pe3epBHbIe KOMUU
KorvipoBaHue ¥ BOCCTaHOBJIEHHE TaOJIUL[bI
KorvipoBaHue ¥ BocCTaHOB/IeHHe 0a3bl JaHHBIX

KOHI/IpOBaHI/Ie M BOCCTAHOBJIEHHE KJ/IACTeEPd
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Jlormyeckaqa konud Posigres

Komanzap!r SQL a1 co3nanusi 00beKTOB ¥ HAITOTHEHHST
JTaHHBIMU

+ MO)KHO CZiej1aTh KOIIUI0 OT/Ze/IbHOI'O 00BLeKTa Uin OT,Z[EJII)HOﬁ 6a3sbl

+ MO>XHO BOCCTAHOBUTBCS Ha [IPYTOM BepCUU WU apXUTEKTYpe
(ue TpebyeTcst ABOMUHAsE COBMECTUMOCTb)

+ MPOCTOTA MCII0/Ib30BaHUS
— HEBBICOKAst CKOPOCTb PabOThI

— BOCCTAHOBJ/IeEHHE€ TOJIbBKO Ha MOMEHT CO3[dHUsA pe3epBHof/i KOITNN

Jlornyeckan pesepBHasa Konmsa — Habop KomaHg SQL, BoccTaHaBMBaOLLNX
knacTtep (Wnn oTaenbHy0 6a3y AaHHbIX, UMW OTAENbHY0 Tabnuuy) ¢ HyNs:
co3fatTca HeobxoAnMble 0O6bEKTbI U HAMOHAKTCA AaHHbIMU.

KomaHabl MOXHO BbINOMHUTBL Ha Apyroin Bepcun CYBA (Mpy Hanmuum
COBMECTMMOCTW Ha YPOBHEe KOMaHpa) viv Ha gpyrov nnarcgopme u
apxuTtekTtype (He TpebyeTcsa ABONYHAA COBMECTMMOCTD).

B 4aCTHOCTW, /TOTMYECKYIO PE3EPBHYH KOMMIO MOXHO UCMOMb30BaThb A/1S
[I0NITOBPEMEHHOI0 XPaHEHUsI: ee MOXHO GyAeT BOCCTAHOBUTL M NOC/IEe
06HOB/EHNSA cepBepa Ha HOBYHO BEPCULO.

Co3pgaHne Normyeckoi pes3epBHO KOMMN — OTHOCUTENIbHO HECTOXHbIN
npouecc. O6bIYHO OH TPeOByEeT BbINO/IHEHMSI OAHON KOMaHAbl UK 3anycka
OQHOWN YTU/NTBI.

OfHaKo Npu BOCCTAHOBEHUN 60/bLLION 6a3bl KOMaHAbl MOTYT BbINO/IHATHLCSA
O4YeHb A0/r0. BocCTaHOBUTbL CUCTEMY M3 JTOTMYECKON KOMUM MOXHO POBHO
Ha MOMEHT Hayasia Pe3epPBHOr0 KOMMPOBaHUS.

https://postgrespro.ru/docs/postgresqgl/16/backup-dump
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dun3nyeckaa konma Posigres

Kormmst aitioBoii crctembl Kiactepa 6a3 JJaHHbIX

+ 6LICTpE‘e, UeM JIOTU4YeCKoe pe3epBrpOBaHUE
+ BOCCTaHAaB/IMBAETCA CTaTUCTHUKA

— MO’XHO BOCCTaHOBUTBCSI TOJIBKO Ha COBMECTHMMOM CUCTEMe
Yl Ha TOM >Ke caMOM OCHOBHOM BepcuM PostgreSQL

— BbIDOpOYHas KOMMsI HEBO3MO)KHa, KOTIUPYeTCsl BeCh KlacTep

ApXUB )KypHasia rpej3arnicu

+ BO3MO)XHOCTb BOCCTaHOBJ/IEHHsI Ha OIpe/ie/IeHHbIi MOMEHT BpeMeHU

dusnyeckoe pe3epBupoBaHne nogpasyMeBaeT KonmpoBaHue Bcex aiinos,
OTHOCSLUMXCSA K KnacTepy B/], To eCTb CO3/1aH1e NOJTHOW BOVYHOWN KOMUMW.

KonuposaHue gaiinos paboTaeT 6bIcTpee, YeM Bbirpyska SQL-komaHa npu
NIOTMYECKOM pe3epBMpOBaHUN; 3anyCTUTbL CEPBEP M3 CO34aHHOM
don3anyeckom Konnum — Aesio HECKO/IbKUX MUHYT, B OT/InYne OT
BOCCTaHOB/1IEHUS U3 IOTNMYECKO Konun. Kpome Toro, HeT He0BX0AMMOCTM
3aHOBO COGMpaTb CTATUCTUKY — OHa TakXe BOCCTaHaB/IMBAETCA U3 KOMUMW.

Ho ecTb n MuHychbl. V3 hmnsnyeckoii pe3epBHO KON MOXHO BOCCTAHOBUTb
CcUCTemy TO/IbKO Ha coBMecTumou nnatdopme (Ta xe OC, Ta xe
pa3psAaHOCTb, TOT Xe NopsaaoK 6alToB B NpeAcTaBNeHUN Yicen N T. n.) u
TO/IbKO Ha TOM Xe OCHOBHOW Bepcun PostgreSQL. Kpome Toro, HEBO3MOXHO
caenatb (hr3nyeckyro KOnuio oTaesbHbIX 6a3 faHHbIX KnacTepa,
BbIMO/IHAETCA KOMNMMpoBaHMe BCEro aKk3emnaapa LesIMKoM.

Kak npaBuno, cosgaHne pusnyecknx pesepBHbIX KONUii AONONHAT
BeleHneM apxuBa oainioB XypHasia npeasanmncu. 3To No3BosiseT
BOCCTaHaB/IMBaTb CUCTEMY HE TO/IbKO HA MOMEHT CO3[aHuns pe3epBHOIA
KOMWu1, HO 1 Ha NPOM3BOJIbHbIA MOMEHT BPEMEHM.

https://postgrespro.ru/docs/postgresql/16/backup-file
https://postgrespro.ru/docs/postgresql/16/continuous-archiving

dusnyeckoe pesepsmpoBaHme — 0b6bIYHbIA CNOCO6 co34aHuA
nepnoanyecknx pesepBHbIX KONuii 10601 CKOMbKO-HNOYAbL CEPbe3HOM
cucTtembl. Co3gaHne Takux Konmii — OTBETCTBEHHOCTb agMuUHUCTpaTopa 6a3
OaHHbIX.
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Konua tabnnubl B SQL Posjgres

=# COPY mab6nuya TO '¢palin’;

hopmar
HacTpauBaercs

=# COPY mab6nuya FROM '¢palin’;

¢aiin B @C cepBepa U AOCTYIeH Biafenblly sk3eMruisipa PostgreSQL
MOYKHO OTPaHHUYUTH CTOJIOIBI (MU UCIIOTH30BaTh MIPOU3BOJIBHBIN 3arpoc)
TMIPY BOCCTAHOBJ/IEHWU CTPOKU J0OABISIIOTCS] K UMEFOIIUMCS B Tabuie

Ecnn TpebyeTcs COXpaHUTb TO/IbKO COAEPXXNMMOE OHOM TabnuLbl, MOXHO
BOCNosib3oBarbcsa kKomaHaon COPY.

KomaHaa no3sosnseT 3anucarb Tabnuuy (uam yactb cTon6u08 Tabnuubl, Um
[axe pesynbTar Npon3BO/IbLHOro 3anpoca) nmbo B haitn, MM60o Ha KOHCO/b,
M6GO OTNPaBUTb Ha BXOZ Kakoin-nmbo nporpamme. INpu aTOM MOXHO yKa3aTb
psig NnapaMeTpoB, Takux Kak doopmar (TekcToBbli, CSV Unn ABONYHbIR),
pasfnenntens nosnemn, Tekctoeoe npeactasneHne NULL n 1. n.

[pyroii BapmaHT KOMaH/bl, HAOGOPOT, CYMTbIBAET U3 daiina UM 3 KOHCoIn
CTPOKM C NMOMISAMW 1 3anucbiBaeT ux B Tabnuuy. Tabnumuya npu aTom He
O4YNLLLAETCA, HOBblE CTPOKM [,06aBAAOTCA K YXXe CYLLeCTBYOLUM.

KomaHga COPY paboTaeT cyLlecTBeHHO ObICTpee, YeM aHa/10MMYHble
koMmaHabl INSERT — K/IMEHTY He HY)XKHO MHOro pa3 obpalatbCA K cepBepy,
a cepBepy He HY>XHO MHOro pa3 aHa/IM3npoBaTb KOMaHabl.

TOHKOCTbL: Npu BbiNnoHeHU komaHabl COPY FROM He npumMeHaTcA
npasuna (rules), XxoTa orpaHNyYeHnNs LesioCTHOCTU U TPUITEPbI BbIMOSTHAKOTCS.

https://postgrespro.ru/docs/postgresqgl/16/sgl-copy
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Konua tabnuubl B psql Pos{gres

=# \copy mabsuya to '¢hatin’

=# \copy ma6suya from 'gpalin’

(atin B ®C knueHTa U JOCTYyTIeH nosib3oBaTesnto OC, 3anmycTuBiieMy psql
MPOUCXO/IUT TepechlIKa JJaHHbIX MeXAY KJIUeHTOM U CEpBEpOM
CHHTaKCHUC ¥ BO3MOXXHOCTH aHai0ruuHbl KoManzae COPY

B psql cyllecTByeT KNMEHTCKUIA BapuaHT KoMaHabl COPY ¢ aHaNornyHbIM
CUHTaKCUCOM.

YkazaHune umeHn dpainna B SQL-komaHge COPY cooTBeTCTBYET hainy Ha
cepsepe B/Jl. Y nonb3osBartens, nog KotopbiM padotaet PostgreSQL (06bI4HO
postgres), Ao/MKeH ObITb AOCTYN K 3TOMY doanny.

B KNMEHTCKOM e BapuaHTe KoMaHAbl daii pacnonaraercs Ha KfmeHTe,
4TO MO3BOJISAET COXPaHUTb JTIOKASIbHYHO KOMUIO AAHHbIX, AaXKe He nMes
Aoctyna K dpaitsioBo cucteme cepsepa. Cogepxunmoe tTabnuy,
aBTOMaTUYECKN NepPechINaeTcsa Mexay KIMEHTOM U CEPBEPOM.

https://postgrespro.ru/docs/postgresqgl/16/app-psal




Komauma COPY

Co3panum 6a3y DaHHBIX U TAOIUILY.

=> CREATE DATABASE backup_logical_1;

CREATE DATABASE

=> \c backup_logical_1

You are now connected to database "backup logical 1" as user "student".

=> CREATE TABLE t(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
s text

);

CREATE TABLE

=> INSERT INTO t(s) VALUES ('MpuBet, mup!'), (''), (NULL);
INSERT 0 3

Bort uTo moka3wsiBaeT komauga COPY (BemaeM Ha KOHCOJIb, a He B Gai):
=> COPY t TO stdout;

1 Mpuset, Mup!

3 \N

Bupno, kak Ppa3/1Inu4varoTCs B BEIBOE IIYCThEIE CTPOKHU U HEOIIpeneJjIeHHbIe 3HaYeHUd.

(DOpMaT BBEIBO[JAa HAaCTpauBaeTCsa JOCTATOYHO ru6K0. MOXKHO U3MEHUTH pas3genuTesib, IpencTaBjieHue HeOollpeOeIeHHBIX
3HA4YEeHUH, )106aBI/ITI> CTPOKY C Ha3BaHUAMHU CTOJ'I6LIOB U T.I. HaHpHMep:

=> COPY t TO stdout WITH (NULL '<NULL>', DELIMITER ',', HEADER);
id,s

1,Mpuset\, mup!

2,

3,<NULL>

O6paTuTe BHUMaHUe, YTO CUMBOJI-Pa3[e/IUTEb BHYTPU CTPOKY OBUI SKPAaHUPOBAH (CUMBOJI IJIs1 9KPaHUPOBAHUS TOXKE
HaCTpauBaeTcs).

BMecTo TabnIuIlBl MOKHO YKa3aTh TPOU3BOJIBHEIN 3aIIpoC.
=> COPY (SELECT * FROM t WHERE s IS NOT NULL) TO stdout;

1 Mpuset, mup!
2

TakuM 06pa3oM MOKHO COXPAHUTh PE3yJIbTaT 3aIIp0oCca, JaHHBIE IPEOCTABICHUS U T. II.
KoMmanpa moxkeT paboTats u ¢ popmaTtoM CSV, KOTOPHIH MOANEPKUBAETCS MHOXKECTBOM ITPOrPaMM.
=> COPY t TO stdout WITH (FORMAT csv);

1, "Mpuset, Mup!"
2,
3,

Ananoruyno paboTaeT u BBOL faHHBIX U3 (aiiyia UK C KOHCOJIH.

IIpu BBOKE ¢ KOHCONMHM TpebyeTcst MapKep KoHIa ¢aiina — obpaTHas Kocas 4epTa C TOYKOi. B o6rryHOM daiine oH He
HYXKEeH.

Bce mapameTpsl IPK BBOZE OOJIKHEL COBIIAATh C TeMHU, YTO OBUIM yKa3aHEL IIPDU BEIBOIE.
=> TRUNCATE TABLE t;
TRUNCATE TABLE

=> COPY t FROM stdin;

1 Mpuset, mup!
2

3 \N

\.

COPY 3



Ecnu BBOguMEbIEe maHHBIE IIpeaBapsaArTCa CTpOKOﬁ-3al"OJ’IOBKOM C UMeHaMHu CTONOI[0B, TO BO3MOKHO BBIIIOJTHEHHE IIPOBEPKU
Ha UX COOTBETCTBUE CTOJ'[6HaM HpI/IHI/IMaIOH.[Bﬁ TaﬁJ’II/II_IbI.

=> COPY t FROM stdin (HEADER MATCH);

id S

4 CTpoKa ueTbipe
\.

COPY 1

IIpu HECOBIIALEHUH MIOTyYUM OIINOKY:

=> COPY t FROM stdin (HEADER MATCH);

Col_1 Col_2
5 CTpoka nsaTb
\.

ERROR: column name mismatch in header line field 1: got "Col 1", expected "id"
CONTEXT: COPY t, line 1: "Col 1 Col 2"

Emre omHa mombITKa 4OO6ABUTH CTPOKY B TAOJIHILY:
=> INSERT INTO t (s) VALUES ('Ctpoka natb');

ERROR: duplicate key value violates unique constraint "t pkey"
DETAIL: Key (id)=(4) already exists.

OTa omwubKa BO3HUKIIA U3-3a TOT'0, YTO YCIEITHO BHIIOJIHEHHAs Bhime kKomaunna COPY He mepenBuHy/ia 3HaYEeHUE
IIOCJIeNoBaTeIbHOCTH, 00ciykuBatomei cronber id. cnpaBuM cuTyauo:

=> SELECT pg_catalog.setval('t_id_seq', 4, true);

=> INSERT INTO t (s) VALUES ('Crtpoka natb');

INSERT 0 1

BoT uTo 3arpy3usocs B Tabnuiy (I HarJsagHOCTH HACTPOUM B PS(l BEIBOA HeollpeeJIeHHbIX 3HaYEeHUN):
=> \pset null '\\N'

Null display is "\N".

=> SELECT * FROM t;

| \N

4 | Ctpoka ueTbipe
| Ctpoka naATh
(5 rows)

[6,]
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Konua 6a3bl AaHHbIX Posigres

$ pg_dump -d 6asa -f ghatin

\

$ psql -f gpatin

dhopmar: komaHbl SQL

TIPY BBITPY3Ke MO>XKHO BbIOpaTh OTZe/bHbIe 00beKThl 6a3bl JAHHBIX
HoBas1 6a3a /10/DKHa OBITH co371aHa U3 11aboHa templateQ

3apaHee JIO/DKHBI OBITh CO3/IaHbl POJTU 1 TaO/IMUHBIE TIPOCTPAHCTBA
T10CJIe 3arpy3Ku umeeT CMbIC/I BeIOMHUTE ANALYZE

[na co3gaHnsa NOMHOLLEHHOW pe3epBHO Konuu 6a3bl AaHHbIX UCNOJb3yeTCs
yTunuta pg_dump.

Ecnn He ykasatb umsa aina (-f, --file), To ytunurta BbiBegeT pesynbsrar Ha
KOHCO/b. A pe3ynbTaTtoM SBNAETCHA CKPUNT, npegHasHavyeHHbIn ans psql,
KOTOPbIA COAEPXNT KOMaH4bl ANA CO34aHNA He0OX0ANMbIX OObEKTOB

N HanoJ/IHEHUS VX OAHHbIMMU.

[ONONHUTEbHBIMY KNKYaMU YTUIUTbI MOXHO OrpaHnynTb HAbop 06HLEKTOB:
BblGpaTb YKa3zaHHble Tabnvupl, UK BCe 00BLEKTHI B yKa3aHHbIX cxemax (C
YYETOM YCTaHOB/IEHHbIX PACLUMPEHWIA), NN HANTOXUTb Apyrue ouabTpbl.

UTOGbl BOCCTAHOBUTbL 06BLEKTbI U3 PE3epBHOI KOMUK, AOCTATOYHO
BbINO/THUTb MOMYYEHHbIN CKpUNT B psgl.

Cnepyet nmeTb B BUAY, YTO 6a3y AaHHbIX 4151 BOCCTAHOBIEHUA HAA0
co3paBsaTb 13 WwabnoHa template0, Tak Kak BCe U3MEHEHUS, cAeNaHHble
B templatel, Takke nonagyT B pe3epBHYLO KOMUIO.

Kpome Toro, 3apaHee A0/MKHbl ObITb CO3A4aHbl HEOGXOAMMbIE PO/
1 TabnnyHble NpocTpaHcTBa. MoCcKobKY 3T 06bEKTbI HE OTHOCATCS
K KOHKPETHOW B/1, OHN He ByayT BbIrpy>XeHbl B PE3ePBHYH KOMMUIO.

[Mocne BoccTaHOB/EHUS 6a3bl UMEET CMbIC/T BbIMOHUTL KOMaHAy
ANALYZE: oHa cobepeT cTaTUCTMKY, HEOOX0ANMYO ONTUMKU3aTopy AN
niaHMpoBaHMA 3anpocoB.

https://postgrespro.ru/docs/postgresqgl/16/app-pgdump
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dopmart custom Pos{gres

$ pg_dump -d 6asa -F c -f gpaiin

$ pg_restore -d 6a3a -j N ¢haiin

BHYTPeHHUI (opmar C oryiaB/ieHremM
OT/ie/ibHbIe 00BeKThI 6a3bl JAHHBIX MOYKHO BbIOpATh Ha 3Tarie BOCCTaHOB/IEHUS
BO3MOJKHA 3arpy3Ka B HECKOJIbKO Mapasule/lbHbIX TOTOKOB

YTunuta pg_dump no3Bonsier ykasarb oopmar pe3epBHO KONMuu.
Mo ymonuaHuto ato plain — npocTtble kKomaHabl oasa psql.

®opmar custom (-F ¢, --format=custom) — doopmart pe3epBHOI Konuu,
cofepXalumii He TO/IbKO 0OBbEKTLI, HO U OrnasneHne. Hannuve ornaeneHus
MO3BOJISAET BblOMpPaTh 00BHEKTLI A/19 BOCCTAHOB/IEHNA HE NPU CO34aHUM
KOMuu1, a HeNoOCpPeACTBEHHO NPV BOCCTAHOB/IEHUN.

®daiin oopmara custom no yMo/lYaHUIo Cxar.

[na BoccTaHOBNEHMA NoTpebyeTcs apyraa ytunmta — pg_restore. OHa
ynTaet thann u npeobpasyet ero B KomaHapbl psql. Ecnu He ykasaTb SBHO
nmsa 6asbl AaHHbIX (B K/itode -d), TO KomaHabl 6yAyT BbiBeAEHbI HA KOHCO/b.
Ecnun xe 6a3a AaHHbIX yKasaHa, yTuanta coeanHuTcs ¢ ato b, n
BbIMOJ/IHAT KOMaHAbl 6e3 yyacTunsa psql.

UTOG6bl BOCCTAHOBUTL TO/IbLKO YaCTb 0GbEKTOB, MOXHO BOCMO/1b30BaThCS
OIHMM 13 ABYX NOAX0A0B. BO-NepBbIX, MOXHO OrpaHnUNTb O6EKTHI
aHasI0rMyHo TOMY, Kak OHW orpaHuumnBatoTcs B pg_dump. Booblie, ytunuta
pg_restore NOHMMAET MHOrMe napaMeTpbl U3 penepTyapa pg_dump.

BO-BTOPbIX, MOXHO MOYUYNUTb U3 Orf1aB/IEHNSA CMIUCOK 0OBHEKTOB,
cofepxallmxcsi B pe3epBHOM konuu (Ktod --list). 3atem aToT CMCOK MOXHO
OoTpefakTMpoBaTb BPYUHYHO, YAA/IMB HEHY)XHOE U Nepefarb N3MEHEHHbIN
CMNCOK Ha BXop4, pg_restore (kntou --use-list).

https://postgrespro.ru/docs/postgresal/16/app-parestore.html
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dopwmart directory Posigres

COrNacoBaHHOCTb
. obecneunBaetcs 06LUM
$ pg_dump -d 6asa -F d -j N -f kamasioz CHUMKOM AaHHBIX

Y s
ann
v U

$ pg_restore -d 6asa -j N kamasioe

KaTaJior C orjiaBjieHrueM U OTAe/IbHbIMH Cl)aﬁ]laMH Ha Ka)K,[[bIﬁ 00BLeKT 0askl
OTAe/IbHbIe 00LeKThI 6a3bl AdHHBIX MO>XHO BbI6paTI:: Ha 35Tdrie BOCCTaHOBJ/IeHUA
" BBII'DY3Kd, U 3aI'Dy3Kd BO3MO>XHbBI B HECKOJIBKO TIdpaJlJIeJIbHBIX TIOTOKOB

10

Ewe oanH doopmar pesepBHoil konnun — directory. B Takom cniyyae éyaer
co3faH He oAvH haiin, a Katasior, cogepXallnini 06bekTbl U ornasB/eHue.
Mo ymonyaHuto thaisibl BHYTpW Katanora 6yayT cxartbl.

MpenmMyLecTBo nepes popmarom custom coOCTOUT B TOM, YTO Takas
pe3epBHas KOMua MOXET Co34aBaTbCsA napaslieNlbHO B HECKO/IbKO NOTOKOB
(KoMYecTBO yKasblBaeTCs B Kkoue -, --jobs).

Pa3ymeeTcsi, HECMOTPSi Ha NapasinieNibHoe BbINOMHEHNE, KOnusl ByaeT
coepXaTb COorfacoBaHHble flaHHble. ITO 06ecneynmBaeTcs 06LIMM CHUMKOM
[laHHbIX ANS BCeX napasifiefibHo paboTatoLmx NpoLeccos.

https://postgrespro.ru/docs/postaresal/16/functions-admin.htmi#FUNCTION
S-SNAPSHOT-SYNCHRONIZATION

BoccTaHoBNeHWe Takke BO3MOXHO B HECKOJ/IbKO NMOTOKOB (3TO paboTaer
n ana popmara custom).

B ocTasisHOM BO3MOXHOCTU No paboTe ¢ popmaTom directory He
OT/INYaKOTCA OT paHee pacCMOTPEHHbIX: NOAAEPXKMNBAIOTCS Te XKe KoUK
N noaxonpbl.




of] PROFESSIONAL

CpaBHeHne popmaToB Pos{gres

plain custom  directory tar
YTUINUTa OJ1d
BOCCTaHOBJICHUS psql pg_restore
oKarue zlib
BbIOOpOUHOE . . .
BOCCTaHOBJIEHHE A A i
Tnapasuie/ibHoe .
pe3epBUpOBaHKEe A
niapasuie/ibHOe . .
BOCCTaHOBJIEHHE A A

11

B npvBeaeHHO Tabnuue pasHble hopMaTbl CPABHUBAKTCS C TOUKU 3pEHUS
npeaocTaBNsieMbIX UMY BO3MOXHOCTEN.

OTMETUM, YTO MMEETCH U YeTBepThlii hopmaT — tar. OH He
paccMaTtpuBasiCs, Tak Kak He NPUBHOCUT HUYEro HOBOTO N He JaeT
NpenmMyLecTB nepes gpyrumm coopmatamm. PakTmyeckm OH COOTBETCTBYET
co3faHuio tar-gpaitna ns katanora B goopmare directory, HO He
NoALEPXMBAET CXaTue 1 napasiienin3m.



Yruiura pg_dump

IIpu 3amycke 6e3 OOMOJIHUTEILHEIX TapaMeTpoB yTunuTta pg dump BeigaeT KoMaHasl SQL, co3palomnue Bce 0OHEKTH B 6a3e
MaHHBIX:

student$ pg_dump -d backup_logical_1l

-- PostgreSQL database dump

-- Dumped from database version 16.1 (Ubuntu 16.1-1.pgdg22.04+1)
-- Dumped by pg dump version 16.1 (Ubuntu 16.1-1.pgdg22.04+1)

SET statement timeout = 0;

SET lock timeout = 0;

SET idle in transaction session timeout = 0;

SET client encoding = 'UTF8';

SET standard conforming strings = on;

SELECT pg catalog.set config('search path', '', false);
SET check function bodies = false;

SET xmloption = content;

SET client min messages = warning;

SET row security = off;

SET default tablespace = '';

SET default table access method = heap;

-- Name: t; Type: TABLE; Schema: public; Owner: student

CREATE TABLE public.t (
id integer NOT NULL,
s text

);

ALTER TABLE public.t OWNER TO student;

-- Name: t id seq; Type: SEQUENCE; Schema: public; Owner: student

ALTER TABLE public.t ALTER COLUMN id ADD GENERATED ALWAYS AS IDENTITY (
SEQUENCE NAME public.t id seq
START WITH 1
INCREMENT BY 1
NO MINVALUE
NO MAXVALUE
CACHE 1

-- Data for Name: t; Type: TABLE DATA; Schema: public; Owner: student

COPY public.t (id, s) FROM stdin;

1 Mpuset, Mup!
2

3 \N

4 CTpoka 4eTblpe
5 CTtpoka naThb

\

-- Name: t _id seq; Type: SEQUENCE SET; Schema: public; Owner: student

SELECT pg catalog.setval('public.t id seq', 5, true);



-- Name: t t pkey; Type: CONSTRAINT; Schema: public; Owner: student

ALTER TABLE ONLY public.t
ADD CONSTRAINT t pkey PRIMARY KEY (id);

-- PostgreSQL database dump complete

BupgHo, uyTto pg dump cosgasn Tabnuiy t, ;o6aBKUII aBTOMaTHYECKYIO TeHepaluuio naeHTuGUKaTopa, 3aloJIHuII TabnuIy ¢
IIOMOIITLIO Y3Ke paccMoTpeHHoU Hamu KoMmaHasl COPY, u HakoHell no6aBujl orpaHUu4YeHre IeJIOCTHOCTH OJ1s IIEPBUYHOTO
kimoyda. Koy --column-inserts mo3Bonset ucrnons3oBath KoMauael INSERT, Ho 3arpy3ka 6ygeT paboTaTh CyIIECTBEHHO
IOJIBbLIE.

PaccMOTpUM HEKOTOPHIE MTOJIE3HEIE KITIOYH.

MOl"yT IIPUTOOUTHCA IIPHU BOCCTAHOBJIEHHUHU KOIIMY HA CUCTEeMe C OPpyIruM Ha60p0M poneﬁ:

e -O, --no-owner — He reHepUPOBATh KOMAaH[E! [JIsI YCTAHOBKY Biafiefiblla 0O HEeKTOB;
e -X, --no-acl — He reHepUPOBaTh KOMAHMAHI 11 YCTAHOBKU IIPUBUJIETUH.

TTone3Hus! gnsa BBITPDY3KHU U 3arpy3KHU OAaHHBIX YaCTsAMMU:

e -s, --schema-only — BEITpy3UTh TOJIFKO OIIPEHesIeHusI 00bEKTOB 63 JaHHEBIX;
e -3, --data-only — BBITDY3UTh TOJILKO HaHHEIE, 6€3 co3maHusi 00HLEKTOB.

YnoOHEI, ecu BOCCTaHaBIMBAaTh KOIIMIO HA CUCTEME, B KOTOPOH y2Ke eCTh JaHHbIe (M Hao00pOT, Ha YUCTOM CUCTEME):

e -c, --clean — renepupoBath KoMaHgsl DROP myist co3maBaeMEBIX 00 BEKTOB;
e -C, --create — remepupoBaTh KOMaHIH! co3gaHus B]l ¥ nogKIOYeHUs K HEH.

BaskHEIM MOMEHT: B BEIIPY3KY IIOIIafaloT U U3MeHeHUs, coelanHble B Imabnonuol Bl templatel. IToaToMy BoccTaHaBIMBaTh
Pe3epBHYIO KOIKIO JIy4llle Ha 6a3e JaHHBIX, Co3maHHOM u3 template0. [Ipu ucmons30BaHuYU KiTlo4a --create 9To
YUYUTHIBAETCS aBTOMATUYECKU:

student$ pg_dump --create -d backup_logical_ 1 | grep 'CREATE DATABASE'

CREATE DATABASE backup_logical 1 WITH TEMPLATE = template® ENCODING = 'UTF8'
LOCALE_PROVIDER = libc LOCALE = 'en_US.UTF-8';

KomaHnpa nst co3panus cxeMsl public He popMupyeTcs, HO eCny IIpaBa Ha CXeMy WJIM ee Bilajiesiel] OblIM U3MEeHEHH], TO
COOTBETCTBYIOIIME KOMaHOHI TOSIBSATCS B BBIBOAEe pg dump:

=> ALTER SCHEMA public OWNER TO student;
ALTER SCHEMA
student$ pg_dump --create -d backup_logical_1 | grep 'SCHEMA'

-- Name: public; Type: SCHEMA; Schema: -; Owner: student
ALTER SCHEMA public OWNER TO student;

CyH.(eCTByIOT KJTIOYHU 0I5 Bmﬁopa OG'I:eKTOB, KOTOPBIE€ OOJIZKHEI IIOIIAaCTh B PE3E€PBHYIO KOIIHIO:

e -n, --schema — ma60H OISt UMEH CXeM;
e -t, --table — ma6GnoH O UMeH TabIuIl.

" HaOﬁOpOT, BKJIIOYUTH B KOIINIO BCE, KPOME YKAa3aHHOI'O:

e -N, --exclude-schema — 11a6/I0H OJIsT UMEH CXeM;
e -T, --exclude-table — m1a6s0H [y UMeH TaOJINII.

Hanpumep, BoccTaHoBUM Tabnuny t B Opyroi 6a3e maHHBIX.

=> CREATE DATABASE backup_logical_2;

CREATE DATABASE

student$ pg dump --table=t -d backup_logical 1 | psql -d backup_logical_2

SET
SET
SET
SET
SET
set config



SET

SET

SET

SET

SET

SET

CREATE TABLE

ALTER TABLE

ALTER TABLE

COPY 5
setval

ALTER TABLE

TMopkmouumcs K 6a3e pauHbx backup logical 2 u npoBepum:

=> \c backup_logical_2

You are now connected to database "backup logical 2" as user "student".

=> SELECT * FROM t;

\N

CTpoka 4eTbipe
| Ctpoka naTh
(5 rows)

VYrtunura pg_dump — dopmar custom

Cepbe3Hoe orpaHnYeHne 00LYHOro hopmaTa (plain) COCTOUT B TOM, YTO BEHIOMPATh OOBEKTH HY2KHO B MOMEHT BHITPY3KH.
®opmar custom 1o3BoISET CHavana CHesaTh IOJIHY0 KOIINIO, a BLIOUPAaTh OOBEKTHI Y2Ke IIPpU 3arpy3Ke.

student$ pg_dump --format=custom -d backup_logical_1 -f /home/student/backup_logical_1.custom

HJ’[H BOCCTAHOBJIEHUST 00BEKTOB U3 TAKOW KOITUH IIpegHa3Ha4YeHa YTUIIUTa pg_restore. HOBTOpI/IM BOCCTaHOBJIEHHE Ta6J'[I/ILH)I
t.

=> DROP TABLE t;
DROP TABLE
dopMaT pe3epBHOM KONUU YKa3kBaTh He 0053aTeJIbHO — YTUIINTA PACIO3HAET ero caMa.

Ytunura Pg_restore IMOHUMAaeET Te XKe KIII0YH OIS (bPIJ'IpraHI/II/I 00BEKTOB, UTO U pgfdump, ¥ maxe OOJIbIIe:

e -I, -index — 3arpy3uTh onpeneieHHbIE UHOEKCH;
e -P, --function — 3arpy3uTsh onpeneneHHble GQyHKINY;
e -T, --trigger — 3arpy3uTh OnpefeieHHbIe TPUTTEPHL.

student$ pg_restore --table=t -d backup_logical_2 /home/student/backup_logical_1.custom

=> SELECT * FROM t;

\N

CTpoka 4eTblpe
| CTpoka naTb
(5 rows)

U s WwWN

Eme opguH nmpuMep: BOCCTAHOBHUM LIEJIMKOM HCXOOHYI0 6a3y maHHBIX backup logical 1.
=> DROP DATABASE backup_logical_1;
DROP DATABASE

B kioue -d MBI yKa3bIBaeM JII00YIO CYLIECTBYIOITYI0 6a3y OJaHHEBIX; C KJIIOYOM --create yTunura cama co3gact 6asy,
YKa3aHHYIO B apXUBe, U TyT 2Ke IIePEKJIIOYUTCS B HEe.

student$ pg restore --create -d student /home/student/backup_logical_l.custom

TTIpoBepum:



=> \c backup_logical_1
You are now connected to database "backup logical 1" as user "student".

=> SELECT * FROM t;

id | s

Sy O
1 | Npuset, Mup!
2|

3| \N

4 | CTpoka 4veTbipe
5 | CTpoka naTb
(5 rows)

Pe3epBHYy0 KONUIo B 00IYHOM (plain) ¢popmaTe npu He06XOOMMOCTH MOKHO U3MEHUTEH B TEKCTOBOM pefakTope. Pe3sepBHas
Komus popMaTta custom XpaHUTCS B ABOMYHOM BUIE, HO U [OJISI HEE NOCTYIIHH 60JIee IITUPOKKNE BO3MOXKHOCTHU (DUIbTPAI
006BbEKTOB, Y4eM PACCMOTPEHHEIE KITIOYU. YTUNIUTA Pg restore MokeT copMHUPOBaTh CIHCOK 0OBbEKTOB — OTJIaBJIeHUE
pe3epBHOU KOIIUU:

student$ pg_restore --list /home/student/backup_logical_l.custom

; Archive created at 2024-01-10 20:05:27 MSK

; dbname: backup logical 1

; TOC Entries: 10

; Compression: gzip

; Dump Version: 1.15-0

; Format: CUSTOM

; Integer: 4 bytes

; Offset: 8 bytes

; Dumped from database version: 16.1 (Ubuntu 16.1-1.pgdg22.04+1)
; Dumped by pg dump version: 16.1 (Ubuntu 16.1-1.pgdg22.04+1)

; Selected TOC Entries:

5; 2615 2200 SCHEMA - public student

216; 1259 180238 TABLE public t student

215; 1259 180237 SEQUENCE public t id seq student
3366; 0 180238 TABLE DATA public t student

3373; 0 0 SEQUENCE SET public t_id seq student

3221; 2606 180244 CONSTRAINT public t t pkey student

Tako# CIIMCOK MOXKHO 3alHCaTh B (baﬁn, OTPpEenaKTHPOBATh U MCIIOJIb30BATh €ro OJid BOCCTAHOBJIEHUA C IIOMOIIIBIO KJIl04a --
use-list.

VYrunura pg_ dump — dpopmar directory

®opmMmar directory nuHTEpeceH TeM, YTO [I03BOJIIET BHIIPYKAaTh JaHHEIE B HECKOJIBKO [TapaslIeJIbHbIX ITI0TOKOB. ITpu aTOM
TapaHTUPYETCS COTJIaCOBAHHOCTH NAHHEIX: BCE IIOTOKU OYOyT MUCIIOJIb30BATh ONUH U TOT JK€ CHUMOK [IaHHBIX.

student$ pg_dump --format=directory --jobs=2 -d backup_logical_1 -f /home/student/backup_logical_1.directory
3aryisiHeM BHYTPh KaTajora:
student$ 1s -1 /home/student/backup_logical_1l.directory

total 8
-rw-rw-r-- 1 student student 95 aHB 10 20:05 3365.dat.gz
-rw-rw-r-- 1 student student 2271 aHB 10 20:05 toc.dat

B HeM HaxomuTcs (aiin oraBIeHus U 110 OGHOMY (aiimy Ha KaXKObIH BEITPYy2KaeMbli 00BEKT (Y HaC OH BCET0 OOMH):
student$ zcat /home/student/backup_logical_l.directory/3365.dat.gz

Mpuset, Mup!

1
2
3 \N

4 CTpoka 4eTbipe
5 CTpoka naThb

\

BoccranoBuM 6a3y backup logical 1 u3 pe3epBHOM KOIUHM, UCIIOIH3Ys ABA IOTOKA.

3pech MBI mob6aBiIsieM K04 --clean, KOTOPHIY reHepupyeT KoMaHAy ynaneHus BII, mockonbky backup logical 1 cymectyer.
W npenBapuTenbHO HAOO OTKIIIOUYUTECS OT backup logical 1:

=> \c backup_logical_2

You are now connected to database "backup logical 2" as user "student".



student$ pg_restore --clean --create --jobs=2 -d student /home/student/backup_logical_l.directory



of] PROFESSIONAL

Konua knactepa b/l Pos{gres

$ pg_dumpall -f gpatin

$ psql -f gpatin

dhopmar: komaHbl SQL

BBITPYy’KaeT BeCh KJlacTep, BK/II0Uast POJIK U Tab/IMUHbIe TIPOCTPAHCTBA
TI0/Tb30BaTesb JI0/KeH UMeThb JI0CTYTI KO BceM 00beKTaM KiacTepa

He To/i/iep>K1BaeT TapasulefibHyI0 BbITPY3KY
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UT0o6bI CO34aTb pe3epBHYIO KOMNWUI0 BCErO KnacTepa, BKAYas posv 1
TabNMyHbIE NPOCTPAHCTBA, MOXHO BOCMNOMb30BaTLCA YyTUANTON pg_dumpall.

Mockonbky pg_dumpall Tpebyetca goctyn ko Bcem ob6bektam Bcex b/,
3anyckaTtb ee c/efyeT cynepnosib3oBartesito v nosb3oBaTtento,
BK/TIOYEHHOMY B NpeAyCcTaHOB/IEHHYIO po/b pg_read_all data. Ytunuta no
ovepean nogkyaeTcs K Kaxaon bl knactepa v Bbirpyxaet MHdhopmMauuto
C nomouwbio pg_dump. Kpome Toro, oHa CoxpaHsieT 1 faHHble,
OTHOCSILLMECS K KflacTepy B LIE/IOM.

UToObl HauaTtb paboTy, yTunnte TpebyeTcs NoAKIUYUTLCA XOTHA Obl K KaKoii-
TO 6a3e gaHHbIX. 1o ymonyaHuio Bblbupaetcs postgres unim templatel, HoO
MOXHO yKasaTb U ApYrylo.

Pesynstatom pabotbl pg_dumpall asnsetca ckpunt gna psql. Apyrve
doopmaTbl He nogaepXxmBaroTcs. IT0 03HavaeT, 4To pg_dumpall He
NoALePXMBAET napasiiesibHy0 BbIrPy3KYy AaHHbIX, YTO MOXET OKa3aTbCH
npob6nemMon nNpu 60/1bLINX 06beMax AaHHbIX. B TakoM c/iyyae MOXHO
BOCNO/Ib30BaTbCA K/1t04OM --globals-only, 4To6bl BbIrpY3UTb TO/TIBKO PO U
Tab/IMyYHbIE NPOCTPAHCTBA, a caMun 6a3bl AaHHbIX BbIrPy)XaTb OTAE/TbHO C
NomMoLLbI0 pg_dump B napasisiesicHOM pexunme.

https://postgrespro.ru/docs/postgresql/16/app-pg-dumpall




¥Yruwiura pg_dumpall

Vrunura pg dump roguTcs Ojisi BRITPY3KM OOHOM 6a3bl JaHHBIX, HO HUKOT[Aa He BHIIpykKaeT o0mmue o0beKTH Kiactepa BT,
TaKue, KaK POy U TaGJIWYHEIe IPOCTPAHCTBA. YTOOH! CoenaTh MOJIHYI0 KOMHIO KacTepa, HyXKHa yTunurta pg dumpall.

Bce paccmaTprBaeMbIe B 3TOH TeMe YTUIUTH He TPeOyI0T KaKUX-TO OTAENIbHBIX IIPUBUIIET U, HO Y BEHIIOHSIONMIEN UX POJIX
IIOJI2KHEI OBITH IPUBUJIETUHN Ha YTeHHUe (CO37aHue) BCEX 3aTPOHYTHIX OOBEKTOB. YTUINTOM pg dump MOKeT, HallpuMep,
TI0JIb30BaThCS Bragesiel] 6a3bl faHHBIX. HO IOCKOMBKY [JIsT KOIUPOBaHUS KiacTepa yruiute pg dumpall Hamo mMeTs gOCTyI
KO BceM 0a3aM JaHHEIX, OyAeM HCIIOIb30BaTh POJIb C aTPUOYTOM CYIEPIIOIb30BaTENIS.

student$ pg_dumpall --clean -f /home/student/main.sql
B xomwuio KjracTepa HOMOJHUTEJIBHO IOIafaioT TakKue KOMaHOH, KaK:
student$ grep 'ROLE' /home/student/main.sql

DROP ROLE postgres;

DROP ROLE student;

CREATE ROLE postgres;

ALTER ROLE postgres WITH SUPERUSER INHERIT CREATEROLE CREATEDB LOGIN REPLICATION
BYPASSRLS PASSWORD

'SCRAM-SHA-256$4096 :Kj FT97ubzSxX1Bs9Aanp+g==$elty fOWmuDxpGuM6hjiuxaRPfplvI5i4sI4Pq8PJGAY=:
Mj yOKFhfQA48vTOKAy5TOUKEtu2UNUHMACSOL1Cgakg=";

CREATE ROLE student;

ALTER ROLE student WITH SUPERUSER INHERIT NOCREATEROLE NOCREATEDB LOGIN NOREPLICATION
NOBYPASSRLS PASSWORD
'SCRAM-SHA-256$4096:GJ0ZYJISRy/0rfaz11gNCWA==$5kvcYLV3WiYvcoykfpcmmRL+41YKNCkQryRewBkoxME=:
3ef6wkW6cOBYZ6Pe/9YNGTIFGRSN1zXrBGSKY3Sf4bk=";

BoccTaHoBNeHNE BBIIOIHSIETCS C IIOMOIIBIO psql — HUKakoi apyroi dopMat He nopmepxkuBaeTcss. Komanna mis
BOCCTAHOBJIEHUS (MHI He OyIeM ee BEIIIOTIHSTD):

student$ psql -f main.sql

B niponiecce BoccTaHOBIEHUS MOT'YyT BOSHUKATH oImInOKY U3-3a CyLIeCTBYIOIIUX 00BHEKTOB — OOGLIYHO 3TO HOPMAaJIbHO U HE
MelllaeT IIPOoIeccCy, XO0TA BCe COOOIIeHUST CTOUT IIPpOAaHaIu3UPOBATh.



ITorm poééafag

Jlornueckoe pe3epBUpPOBaHUeE TI03BOJISIET C/le/1aTh KOTTHIO
BCero Kractepa, 6a3bl JaHHBIX WK OT/Ie/TbHBbIX 00BEKTOB

XopouIo MoAXOAUT

ISl TaHHBIX He0OJIbIIIoro oobema
IUIs1 IJTUTETbHOTO XPaHeHus], 3a BpeMsi KOTOPOTO MEHSIeTCsI BepCUs cepBepa

JJ1sl MUTpaLiiy Ha JpYTYyo Tiatdopmy

I1noxo noaxoauT
7151 BOCCTaHOBJIEHUs TTOC/Ie cO0si C MUHUMAIbHOM 1oTepeii JaHHbIX
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of] PROFESSIONAL

Mpaktuka L) Posigras

1. Co3paiite pe3epBHYyI0 KOmHio 6a3bl JaHHBIX bookstore B hhopmaTe
custom; JeHCTByMTe OT JIULAa COTPYJHMKA MarasuHa.

«CryuaiiHO» ymaiuTe BCe 3amucH U3 Tabmuilel authorship.
[TpoBephTe, UTO MPUIOKEHHE TIepecTaio 0TOOpaXkaTh Ha3BaHUS
KHUT Ha BK/IaJiKax «Mara3un», « Kauru», «Kartanor».

Vicnonb3yiiTe pe3epBHYIO KOIUIO Z1J1s1 BOCCTaHOBJ/IEHUS
TOTePSTHHBIX /IaHHBIX B TabuIle.

HpOBprTe, UTO HOPpMdJIbHasd pa60Ta KHHW>XHOT'O MdI'da3WMHd
BOCCTAHOBM/IACB.
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1. BkniounTe nonb3oBarensa B npegonpeaeneHHyo ponb pg_read_all data.
Mpu BOCCTAHOB/IEHUN UCMONAL3YNTE Ko --data-only, 4To6bl n3bexaTb
OLMOKM Npu NMonbITKe CO34aHNA Tabnmupbl.



1. BoccTaHOBJIEHHE IIOTEePsIHHBIX TaHHBIX

BxiiouuM nosib3oBaTest employee B IpefonpeneneHnyio ponb pg read_all_data u oT ero yuIla BHIIOJIHUM CO3[IaHUE Pe3ePBHON KOIUHU:

=> GRANT pg_read_all_data TO employee;

GRANT ROLE

student$ pg_dump --format=custom 'host=localhost user=employee dbname=bookstore password=employee' > /home/student/bookstore.custom
Vpansiem cTpoku:

=> DELETE FROM authorship;

DELETE 9

BEHIMIOJIHUTE BOCCTAHOBJIEHHE y employee He MOJIyYHUTCS - y HET0 HEeT IpaB 3alliCU B Ta6IInIly, T09TOMy 9TO menaeT student:

student$ pg_restore -t authorship --data-only -d bookstore /home/student/bookstore.custom

=> SELECT count(*) FROM authorship;



of] PROFESSIONAL

[1pakTnKa Pos{gres

1. Komanga psql \copy no3BossieT HaripaBUTh pe3y/IbTaT Ha BXOJ
TIPOM3BO/ILHOM TIPOrpaMMbl. BocIionb3yiTech 3TUM, UTOOBI
OTKPBITh pe3y/IbTaThl KAKOTO-HUOY/Ib 3aripoca B 37IeKTPOHHOM
tabmuie LibreOffice Calc.
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1. KomaHga go/mkHa nepeHanpasuTb pesynbrar B halis, a 3ateM 3anycTuTb
libreoffice, ykazaB aTOT haiin B kayecTse napametpa. ®aiin foMmKeH ObiTb
3anucaH B popmare CSV.

KoHeuyHo, Takoi crnocob 3aBucuT OT niatopmbl U 6e3 mogudmKaunm He
oyaet pabotarb, Hanpumep, B Windows.



1. OTkpsbiTHE pe3yiabTraTa 3ampoca B LibreOffice

Co3spmaeM Tabmuiry.

=> CREATE DATABASE backup_logical;

CREATE DATABASE

=> \c backup_logical

You are now connected to database "backup logical" as user "student".

=> CREATE TABLE t(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
s text

);

CREATE TABLE

=> INSERT INTO t(s) VALUES ('foo'), ('bar'), ('baz');
INSERT 0 3

BrIrpyzkaem copepzXuMoe TaOIHIE B CSV-(aii:

=> \copy t TO PROGRAM 'cat > t.csv' WITH (format csv);
COPY 3

Ecnu BmecTo \copy ucmonb3oBaTth SQL-komauny COPY, nmporpamMma OymeT 3amyuieHa Ha cepBepe CYB]I, 4T0o, KOHEYHO,
HEIPABUJIBHO.

OtkpreiBaeM ¢aiin /home/student/t.csv...

student$ xdg-open '/home/student/t.csv'



