3agayn agMUHUCTPUPOBaHNSA
YnpasneHue pacllmpeHnsamu

ol PROFESSIONAL

Posygres

ABTOpCKue npaBsa
© Postgres Professional, 2016—2022.
ABTopbI: Erop Poros, lNasen JlysaHos, /nba baltaHoB

Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHne maTepunanios Kypca (npeseHTaLmu,
AeMOHCTpaummn) paspeluaetcs 6e3 orpaHuyeHunii. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHns KoMmnaHum
Postgres Professional. 3anpeuwjaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHnst 1 NPeASIOKEHNA HanpaBNANTe No aapecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.



Tembl Pogga’??é

Pacmvipenus B PostgreSQL
Co3paHue U yIipaB/ieHye paciiipeHusMu
OG6HOB/IEHHE paCIIMpPeHUH

OcobenHocTu pabotsl pg_dump



o)) PROFESSIONAL

PaclinpaemocTtb PostgreSQL Posggres

Bo3MmoxxHocTu

GbYHKIMY U SI3bIKK TIPOTPaMMHPOBAHUST
THITBI JIAHHBIX, OITePaTOPbI, METOAIBI AOCTYTIA
06epTKH CTOPOHHUX JaHHBIX (FDW)

MexaHu3MBbI

M3MeHsIeMbIl CUCTEMHBIN KaTaior
API py1s1 moAK/TFOUeHsT BHEIITHUX 00pab0TUHKOB
3arpy3Ka U BBITOJTHEHHE T0JThb30BaTe/IbCKOTO KOZia

PaclumnpsemMocTb — BaxkHelwas yepta PostgreSQL — 3T0 BO3MOXHOCTb
NoAKYaTh «Ha IETY» HOBbIM (DYHKLMOHau1 6e3 N3MEHEHNA Kofa cepBepa.

TakvM 06pa3oM MOXHO A06aBNSATb A3bIKU NPOrPaMMNPOBAHMS

1 paspabaTbiBaTb HA HUX PYHKLMW, ONpeaensiTb HOBble TUMbI AAHHbIX

1 onepaTtopbl AN paboTbl C HUMKU, CO3/1aBaTb HOBbIE METOAbI AOCTYNa AN
TUMNOB JlaHHbIX, pa3pabaTtbiBaTb 06EPTKM CTOPOHHUX AaHHbIX A1
NOAKNOUYEHNS K BHELLUHUM UCTOYHMKAM.

[na Toro 4tobbl ATO ObII0 BO3MOXHbIM, CUCTEMHBIN KaTasior PostgreSQL
XpaHUT 60/1bLLOE KOMMYecTBo MHpopmaumm 06 obbekTax B/Jl. dta
MHpopMaLna He 3alumTa XeCTKO B KoZ cepsepa. [Nonb3osarenn MoryT
N3MEHATb CoAepXnmoe Tabnny, CUCTEMHOTO Karasiora, TeM caMbIM
[06aBNAA HOBble 0OBLEKTbLI Y CBA3AHHbI C HUMU (PYyHKUMOHAI.

Kpome ToOro, B nucxogHom koge PostgreSQL BCTpOEHO 60/1bLLIOEe KONIMYEeCTBO
XYKOB 1 pa3nnyHbix API o5 NoaKNYeHNsA Nonb30BaTelbCKUX PYHKLMWNA.
3710 genaeT BO3MOXHbIM pa3pabarbiBaTb TakMe pacluMpeHns Kak
pg_stat_statements, auto_explain, pldebugger u mHorvue, mHorne apyrue.

3aBepLuaeT KapTUHY BO3MOXHOCTb 3arpyXaTb B CEPBEpPHbIE NPOLECCHI
nosb3oBaTeNbCKuii Kog. Hanprmep, MOXHO HanucaTb pasfensiemyto
61MbnnoTeky 1 nogknyaTb ee rno xogy paboTol.

https://postgrespro.ru/docs/postgresqgl/13/extend-how

B kauecTBe npeaocTepexeHuns cneayet oTMETUTb, UTO BbINOSIHEHNE
npoLieccaMmn cepBepa HenpaBU/IbHO HaNMCaHHOIO NOJ/1b30BaTENbCKOro Koga
MOXXET MPUBECTM K KaTacTpodouuecknm nocneacteusim. CnenyeT oBepsiTb
TO/IbKO NMPOBEPEHHOMY KOAY U3 HAAEXHbIX NCTOYHUKOB.
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PacwnpeHuna B PostgreSQL  Posggres

YrakoBKa CBSI3aHHBIX 00beKTOB B/1

CBS3b 0OLEKTOB C paCipeHreM, KaCKdJJHOe yaa/IeHue
HWHCTPYMEHTEI [J14 TiepexoJd Ha HOBbIe BepCUKn

pg_dump

COXpaHeHHe CBSI3U MeXy 00beKTamMu

YacTo Tpebyetcsa Aob6aBuTb B 6a3y AaHHbIX CBA3aHHbIE MEX/y CO601
06beKkTbl. Hanpumep, 411 HOBOro Tuna gaHHbIX NOTPebdyTCA OYHKLMN
N onepartopobl.

UTO6bI yCTAHOBUTbL 3aBMCUMOCTY MeXay OTAENbHbIMU 0GbeKkTamu,
B PostgreSQL ncnonb3yeTcs MexaHnsm paclunpeHunii. CsiaHHble 06bEKTbI
yNakoBbIBAKOTCA B €AVHOE pacluMpeHmne, YTo 06n1eryaeT ynpasieHue:

* OT,EI,e]'IbeIVI 006beKT pacwnpeHna Henb3Aa yaauinTb, a yaasieHne
pacwmpeHnda aBToMmatn4eckn ygasiaeT Bce ero 0ObEKTHI;

* cneynasibHble MHCTPYMEHTbI obneryatot nepexo Ha HoBble BEPCUN.

Konusi 6a3bl gaHHbIX, BbINO/IHEHHAS YTUAMTOM pg_dump, HE MOXET NPOCTO
BbIrpYXaTb ONMcaHUs 0TAe/IbHbIX 0GLEKTOB pacCLUMPEHUs], BeAb Npw
BOCCTAHOB/IEHMM U3 TAKOI KOMWUM NPUHAANEXHOCTb K PACLUMPEHNIO
notepsietcs. Moatomy yTunuta pg_dump coxpaHsieT CBA3b Mexay
06bEKTAMM U PACLUMPEHNEM.

https://postgrespro.ru/docs/postgresgl/13/extend-extensions
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CTOYHUKN Posigres

[MakeT qucTpuOyTHBa U KaTasor contrib

AOITOJIHWUTEJ/IbHO ITOCTaB/IA€MbI€ MOAYJ/IN
JOTO/THUTEJIBHO T10CTaB/isdeMblIe ITPOTrPaMMBI

PGXN — ceTb pacimpeHuu

B03MO)XXHOCTb CO371aHMs1 COOCTBEHHOT'O paclIMpeHust

HeckonbKo AeCATKOB pacLUMpeHUiA pacnpocTpaHstoTca Bmecte ¢ CYb/[
n nogaepxmsatotcs paspaborunkamm PostgreSQL. O6bIYHO OHU
yCTaHaB/IMBAKTCA U3 TOr0 Xe nakerta, Yto 1 A4p0. VICXoAHbIA KO Taknx
paclmMpeHnii HaxoauTCsa B nogkaranore contrib.

https://postarespro.ru/docs/postaresal/13/contrib

Kpome pacwimpeHuii, B nakeTe (U B KaTasiore contrib) HaxoaaTcs HECKObKO
[OMNOMTHUTESbHBIX NPOrpamm.

https://postgrespro.ru/docs/postgresqgl/13/contrib-prog

Ewe oamH nctouHmk — PostgreSQL Extension Network (PGXN) — ceTb
pacLumpeHuni, cosgaHHasa no aHanorum ¢ cetbto CPAN ans Perl,

https://pgxn.org/

PaclwmnpeHna MoryT pacnpocTpaHAaTbCA U ApyrMMun cnocobamu, B TOM Yucrie
yepes nakeTHble peno3utopun anctpundytmneos OC.

A MOXHO pa3paboTarb CO6CTBEHHOE paclUMpeHne. Bo3mMoxHOCTH 1
CBOWCTBa pacLUMpeHunii ByayT pacCMOTPEHbI B IEMOHCTPaLMK Ha NpUMepe
y4ebHOro paclumpeHmsa uom.




YcraHoBKa pacHiupeHHus1

daiinsl C HICXOMHBIM KOfIOM y4yeOHoro paciupenre UOM (eguHHUIB U3MePeHHs) PAcIIoIoKeHb! B KaTajore uom foMalllHero KaTaaora MoIb30BaTens
student:

student$ 1s -1 /home/student/uom

total 28
-rw-rw-r-- 09:25 Makefile

09:25 README.md

09:25 uom--1.0--1.1.sql
uom--1.0.sql
09:25 uom--1.1--1.2.sql
09:25 uom--1.2.sql
09:25 uom.control

1 student student 163 Hos
-rw-rw-r-- 1 student student 1132 Hos
-rw-rw-r-- 1 student student 1644 Hos
-rw-rw-r-- 1 student student 956 Hos
-rw-rw-r-- 1 student student 755 Hos
-rw-rw-r-- 1 student student 2794 Hos
-rw-rw-r-- 1 student student 93 Hos

ENFNFNHNENFNEN
[}
[t}
N
wv

Ecnu pacumupenue tpeOyeT KOMIMISLUY U UCIOIb3yeTCs NakeTHas c6opka PostgreSQL, [OMOIHUTENBHO OJIKeH ObITh YCTaHOBJIEH NaKeT IS
Ppa3paboTYUKOB; eT0 UM OGEIYHO COEPKUT CNI0BO dev, HanpuMmep postgresql-server-dev-13. [TakeT cCOnepKUT Bce HeoOxXonuMoe A7t COOPKH, BKITIOYast
3arosioBouHsle ¢aine PostgreSQL.

Hamre pacmupeHnue conepKuT Tonbko GyHkunn Ha SQL u He TpebyeT c6opku. Makefile ucnonessyet nadpactpykrypy PGXS [t yCTaHOBKM paCUIMpPeHU:
student$ cat /home/student/uom/Makefile

EXTENSION = uom
DATA = uom--1.0.sql uom--1.2.sql uom--1.0--1.1.sql wuom--1.1--1.2.sql

PG_CONFIG = pg config
PGXS := $(shell $(PG_CONFIG) --pgxs)
include $(PGXS)

YcraHOBKa pacInpeHUst OOBIYHO BEIIIOJIHSIETCS CYIIEPIIONIb30BATENIEM, B OKPY2KEHUH KOTOPOTO IIyTh O UCIIOHIEMEIX (aiinoB PostgreSQL MoxeT ObITH He
YKa3aH. HOBTOMY B KOMaHIe YCTAaHOBKU MOXKHO AIBHO 3aaTh PACIIOJIOXKeHWe YTUIIUTEL pgiconﬁgz

student$ sudo make install -C /home/student/uom PG_CONFIG=/usr/lib/postgresql/13/bin/pg_config

make: Entering directory '/home/student/uom'

/bin/mkdir -p '/usr/share/postgresql/13/extension’

/bin/mkdir -p '/usr/share/postgresql/13/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/13/extension/’

/usr/bin/install -c -m 644 .//uom--1.0.sql .//uom--1.2.sql .//uom--1.0--1.1.sql .//uom--1.1--1.2.sql '/usr/share/postgresql/13/extension/'
make: Leaving directory '/home/student/uom’

Teneps daiinel pacIIIpeHUsT UOM JOJIKHE I0sIBUThECSA B KaTtanore SHAREDIR/extension. Pacnonoxerne SHAREDIR MOXHO IIOCMOTPETH YTUIIUTON
pg_config unu ogHouMeHHOM GyHKIHMen SQL:

=> SELECT setting || '/extension' AS extension_dir
FROM pg_config()
WHERE name = ‘'SHAREDIR';

extension dir

/usr/share/postgresql/13/extension
(1 row)

KpoMe uom 3pech pacrnonoxkeHs! Gaiibl APYTUX YCTAaHOBIEHHBIX PaCIIMPeHUH.
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YnpaBrieHne paclumpeHnemMm  Posggares

KomMaH[ib1 yripaB/ieHUsl paclliMpeHrusIMU

3arpy3ka o0bekToB B 6a3y gaHHbIX — CREATE EXTENSION
obHoBnenue Bepcuu — ALTER EXTENSION
y#aneHve Bcex 00bekToB pacmmpenuss — DROP EXTENSION

@auibl pacilupeHun

yTIpaBJIsitoIIye (haisibl
tatiner SQL

[lns ynpaBneHus pacwmnpeHnsmu B PostgreSQL 1cnosb3yTcs KoMaH bl
SOL DDL.

3arpyska 06beKToB paclmnpeHns B 6a3sy AaHHbIX BbIMO/HAETCA Npu
co3pgaHunn pacwmnpeHna (CREATE EXTENSION). Nepexog Ha HOBYHO
Bepcuio, nepemMelleHne B apyryto cxemy — ALTER EXTENSION.

A yoannTb pacluMpeHns co BCEMM ero 06bekTamm MOXXHO KOMaHA0M
DROP EXTENSION. He TpebyeTtcs pa3pabaTbiBaTb OTAE/bHbIN uninstall-
CKPW/IT.

[na paboTbl 3TUX KOMaHZ B COCTaBe pacLUMPeHnin fO/MKHbI ObITb
crneunasibHble goaisbl. K HAM OTHOCATCA ynpasnstowme gaisibl,
cofepxalime BaxxHy MHpopmMaLmio 0 CBOMCTBax pacluMpeHus, a Takke
haiinbl SQL ¢ KomaHAamMu co3faHns 06bEKTOB pacLUNpPeHMs.

Kak npaBuno, pacluvMpeHus cogepxart v apyrue goaiinbl, Hanpumep,
pasgensiemble 6UGNNOTEKN C PYHKUMAMN AN NOAAEPXKKN CO3AaBaEMbIX
06BbEKTOB. HO, C TOUKM 3pEHUSI yNpaB/EHUS pacLLUMPEHNAMU, Takne dalinbl
HE BaXKHbl.
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Ynpasnsatowme doannol Pos{gres

Wwms daiina: umsi.control
Pacrionoxkenme: SHAREDIR/extension

# HekoTopble mapameTpsbl

directory = 'extension' # kaTasnor gna d¢ainos SQL
default_version = 1.0 # Bepcus nNo ymonvyaHuio

relocatable = true # BO3MOXHOCTb W3MEHUTb CXemy
superuser = true # co3pgaeT TO/bKO Cyneprnofsib3oBaTesb
encoding = UTF8 # koaupoBka ¢ainos SQL

#requires = "' [O/MKHBl BbITb YCTaHOBNEHDI

comment = 'Use only ASCII characters'

pg_available_extensions

Mpu BbiNnosHeHUN kKoMaHabl CREATE EXTENSION mexaHn3m paclimnpeHunii
NpoBepseT Ha/Inume ynpasnsawoLwero aina B katasiore
SHAREDIR/extension.

PacnonoxeHne SHAREDIR MOXHO NOCMOTPETbL KOMaHA0M
$ pg_config --sharedir

msa ynpasnstowero ¢arina cocTouT U3 UMEHN paclUMpPeHns, K KOTOPOMY
[ob6aBnsaeTca «.control».

Ynpasnswowmin painn nmeet dpopmart KOHpUrypaumoHHbIx thaiinios
PostgreSQL v cocTouT 13 nap «k/i4d = 3HadyeHne». PostgreSQL He
onpeaensieT KoAMPOBKY CUMBOIOB paiina, NoaToMy criefyeT UCnosb3oBaTb
ToNbKo cumBosibl ASCII.

CnnCcoK AOCTYMHbIX paclIMPEHNin HaxoaMTCs B Tabnnue CUCTEMHOIO
katasiora pg_available extensions.



CHuCOK paclIMpeHu, JOCTYIIHBIX A1 3arpy3Ku B B, MOXKHO ITOIy4YUTh 3alIPOCOM:

=> SELECT name, default_version, installed_version
FROM pg_available_extensions
ORDER BY name;

name | default_version | installed_version

adminpack |
amcheck |
autoinc |
bloom |
btree gin |
btree gist |
citext |
cube |
dblink |
dict_int |
dict _xsyn |
earthdistance |
file_ fdw |
fuzzystrmatch |
hstore |
insert_username |
intagg |
intarray |
isn |
lo

ltree |
moddatetime |
pageinspect |
pg _buffercache |
pg_freespacemap |
pg_prewarm |
pg stat statements |
pg_trgm |
pg visibility |
pg wait sampling |
pgaudit |
pgcrypto |
pgrowlocks |
pgstattuple |
plpgsql |
postgres fdw |
refint |
seg |
sslinfo |
tablefunc |
tecn |
tsm system rows |
tsm system time |
unaccent |
uom |
uuid-ossp |
xml2 |
(47 rows)

1.0

PR RRRERRRPRRRRERRPRRRERRPRRERRRERPRRERRRERPRRERRRERPRRERRBERPRRERBERPRRERERN
FHEFNFEFOOOONWOOOUUNWUILRNUUONNWOONEFEFNWFONFEFOFOONMOUUWOONRK

ITo yMonT4aHHIO YCTAHOBIIEHO TOJIBKO pacmmpeHue plpgsql.
ITocmoTpuM Ha pacmmperue uom. CIUCOK BePCHUH PaCIIUPEeHUs:

=> SELECT name, version, installed
FROM pg_available_extension_versions
WHERE name = 'uom’

ORDER BY version;

name | version | installed

______ By
uom | 1.0 | f

uom | 1.1 | f

uom | 1.2 | f

(3 rows)

Bepcuu pacmmupenuii B PostgreSQL norMMaroTcss Kak UMeHa, a He KaK HoMepa. [Ipyrumu cnoBamy, 1.1 u 1.2 — 3T0 mpocTto
IBe pa3Hble BEePCUHU, UX NOPSALOK He OIpefesieH.



CozepKuMoOe yIIpaBiisiolero daina:
student$ cat /usr/share/postgresql/13/extension/uom.control

default version = '1.2'
relocatable = true

encoding = UTF8

comment = 'Units of Measurement'

Bepcus no ymomndaHuio 1.2.
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Co3paHune paclumpeHus Posjgres

CREATE EXTENSION umsi [VERSION 'Bepcus'];
umsi.control

default_version = 1.0
€C/in BepcuAa
He yKa3aHa

\echo Use "CREATE EXTENSION ums" to load this file. \quit

umsi--eepcus.sql

COMMENT ON EXTENSION #sms IS 'OnucaHue Ha pycCKoMm';

-- Co3pgaHve 06bLEKTOB pPacCWMpPEHUSs

pg_available_extension_versions
10

Momnmo ynpasnstoLlero gpaiina, Tpebyetcs ewe dain SQL ¢ komaHaamm
Ha co3gaHne o6bekToB B/l. imsa dhaitna SQL 3aBMCUT OT yCcTaHaBNMBaEMOW
BEPCUN pacCLUNPEHNS.

Bepcuio paclumpeHmnsa MoXHO ABHO yKasaTb B npeg/oxeHnn VERSION
komaHabl CREATE EXTENSION. Mo ymonyaHuio 6yAeT Ucnosib30BarTbCs
Bepcusa 13 napamerpa default_version ynpasnstouwero gaina.

Nmsa dpainna SQL cTpoutcs no wabnony ums - -Bepcus . sql,

rae sepcusi He obsa3aTenbHO A0/MKHA COCTOATb 13 Unpp. OHa MOXeT
BK/IOYATb W ApyrMe cCUMBO/bI (KPOME « - -» , @ TaKkKe «-» B Havase uim
B KOHLE).

Cnncok AOCTYMNHbIX BEPCUIA pacLUMPEHNA HaXoaANTCs B Tabnuue CUCTEMHOIO
katasiora pg_available extension_versions.

CTpokn (paina SQL, HaumHawwmecs Ha \echo, mexaHn3m paclumnpeHunii
cunTaeT KOMMeHTapuaMKn. NS npeaoTBpaLLeHNst CNyYanHoro 3anycka
dharina 13 psql, 06bI4HO B Havano thanna SQL o6aBnAT Takyto CTPOKY
C npeaynpexaeHnem n 3aBepLuatoT ee kKomaHaom \quit.

B dpaitnie SQL MOXHO MCNONb30BaTb KNPUINULY, NpeasapuTenbHO ykasaB
KOAMPOBKY CMMBOJIOB B NapameTpe encoding ynpasnswouwiero gparina.
Hanpumep, MOXHO 3a4aTb PYCCKOSA3bIYHbIA KOMMEHTaPWIA K pacLUMpPeHIIO
B komaHae COMMENT ON EXTENSION.



YcranoBuM Bepcuio 1.0 00beKTOB pacIIUPEHUs B OTOEJIbHOM 0a3e JaHHBIX:

=> CREATE DATABASE admin_extensions;

CREATE DATABASE

=> \c admin_extensions

You are now connected to database "admin extensions" as user "student".
=> CREATE EXTENSION uom VERSION '1.0°';

CREATE EXTENSION

Teneps uom MOSIBISIETCS B CIIMCKE PacCIINPeHUN TeKyllel 6a3bl JaHHbIX:

=> \dx
List of installed extensions
Name | Version | Schema | Description
--------- R e S
plpgsql | 1.0 | pg catalog | PL/pgSQL procedural language
uom | 1.0 | public | EpuHMUb n3Mepenus. uom--1.0.sql
(2 rows)

PacmmpeHnue yMeeT IepeBOOUTDH 3HAUYEHUS U3 ONHOU eQUHUIIL AJIUHEL B APYTYIO:
=> SELECT uom2uom(1l, 'Bepcta', 'caxeHb') AS "CaxeHeil B BepcTe";

CaxeHell B BepcTe

500.0000000000000000
(1 row)

CIHCOK ImogaepKUBaeMbIX €IUHUIL U3MEPEHUsI 3allucaH B TabmuIe:

=> SELECT * FROM uom_ref;

name | k
________ B
M | 1
KM | 1000
™ | 0.01

Bepcta | 1066.8
caxeHb | 2.1336

apuvH | 0.7112
Bepwok | 0.04445
(7 rows)

CnpaBoyHas Tabnuia ¥ QyHKIUS BXOOSAT B COCTaB pacIIupeHus. B aTom merko y6enuThCs:
=> \dx+ uom

Objects in extension "uom"
Object description

function uom2uom(numeric,text, text)
table uom ref
(2 rows)

B c¢aitne SQL pnst Bepcuu 1.0 HaXoOsTCS KOMaHAE CO3NaHUs TaOIULbl U GYHKIUN:
student$ cat /usr/share/postgresql/13/extension/uom--1.0.sql

\echo Use "CREATE EXTENSION uom" to load this file. \quit
COMMENT ON EXTENSION uom IS 'EpuHuubl nsamepenus. uom--1.0.sql';

-- CnpaBOYHMK E€OWHUL WU3MepeHus

CREATE TABLE uom ref (
name text,
k numeric

);

INSERT INTO uom_ref VALUES ('m',1), ('km',1000), ('cM',0.01),
('BepcTa',1066.8), ('caxeHb',2.1336), ('apwun',0.7112), ('Bepwok',0.04445);

-- KoHBepTUpyeM 3HauyeHue W3 OfHOW eOWHMWUbl OJUHb B LOPYTYio



CREATE FUNCTION uom2uom (value numeric, name from text, name to text)
RETURNS numeric LANGUAGE SQL
AS $$ SELECT uom2uom.value *
(SELECT k FROM uom_ref WHERE name = uom2uom.name_from) /
(SELECT k FROM uom_ref WHERE name = uom2uom.name_to) $$;

-- Heobxopumo pns ucnonb3osBaHus (GyHKUUKM nObIM MONb30BaTenem
GRANT SELECT ON uom_ref TO public;

IlepBasi CTPOKa MPENOTBPAIaeT BHIIONHEHNE (paiiyia HanpsaMyio u3 psql. MexaHu3M pacClIMPEHUNH CYUTAET KOMMEHTAPUSIMKI
CTPOKM, HaumHatwmuecs Ha \echo, a psql BemacT coobieHne U 3aKOHYUT paboTy 6marogaps \quit B KoHIle.

IIprHanIekHOCTh K PACIIUPEHNIO He JaeT HallPSIMYIO YOalIsITh OO beKTh:
=> DROP FUNCTION uom2uom(numeric,text,text);

ERROR: cannot drop function uom2uom(numeric,text,text) because extension uom requires it
HINT: You can drop extension uom instead.

Ho MexaHu3M pacClIdpeHU He OTCIeXUBAeT U3MEHEeHNsI 00beKTOB. BHOCUTD U3MeHEeHUsT B OGBEKTH PACIIUPEHUS He
crnemyeT, HO mobaBneHue CTobIa B TaOMUIly Uik U3MeHeHue PYHKIIMY He BHI30BET OIIHUOKH.
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Bbi6bop cxembl Posggres

CREATE EXTENSION ums [SCHEMA cxemal];

ums.control

relocatable = false
schema = cxewma

umsi--eepcus.sql

SET LOCAL search_path TO | @extschema@ |;

. SELECT |@extschema@ |.function_name()...

MakponoacTtaHoBKa

12

PacwunpeHmne kak 06bekT 6a3bl AaHHbIX OTHOCUTCS K ONpeaesieHHoN cxeme.
O6bI4YHO BCE 0O6BLEKTHI pacLUMPEHNS pa3MeLLatoT B 3TON Xe CXeme, 3TO
NO3BO/ISIET pacLUNPEHUIO UMETb OTAE/IbHOE NPOCTPAHCTBO MMEH AN
0OBHEKTOB.

CxeMmy paclumpeHmnsa MoXxHo ABHO ykasaTtb B komaHae CREATE EXTENSION
nnu 3agatb B napametrpe schema ynpasnswowero gaiina. Ecnu H1 ogHo u3
3TUX 3HAYEHWNI He 3a/laHo, AeCTBYET 0bLLEee NpaBunio: UCNONb3yeTcs
nepBas AOCTynHas cxema u3 napametpa KoHdurypauum search_path.

Bbi6paHHasi B pe3ynbrare cxema siIBHO 3agaetcs B search_path B Havase
BbINONHEHNA (Paitna SQL. BHyTpu camoro dhainia MOXHo obpaularbca
K CXemMe paclumpeHuns, NCnonb3ys MakponoacTaHoBKY @extschema@.

Ecnu napameTp paclumpeHnus relocatable yctaHoBUTBL B true (Mo ymMosi4aHuio
false), To pacwmpeHne BMecTe C ero 06bekTaMn MOXHO OyZeT NepeHoCUTb
B APYryto cXxemy KOMaHZoM:

ALTER EXTENSION wumss SET SCHEMA HoBas_cxema,



CxeMa pacIIMpeHHs1

PacmmmpeHnue u ero 00eKTH MOKHO IIEPEHOCUTH B OPYTyIo cxeMy (relocatable=true):
=> CREATE SCHEMA util;

CREATE SCHEMA

=> ALTER EXTENSION uom SET SCHEMA util;

ALTER EXTENSION

=> \dx uom

List of installed extensions
Name | Version | Schema | Description
------ R s e e
uom | 1.0 | util | EpuHMUb M3MepeHus. uom--1.0.sql
(1 row)

=> \df util.uom*

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- B e e T e ks I
util | uom2uom | numeric | value numeric, name_from text, name_to text | func
(1 row)

BepuemMmcst B public:
=> ALTER EXTENSION uom SET SCHEMA public;

ALTER EXTENSION



o)) PROFESSIONAL

O6HoBNeHne: 1.0 - 1.1 Pos}gres

ums.control

default_version = 1.1

1. CREATE EXTENSION wums; ums--1.1.sql

\echo Use "CREATE EXTENSION wmms" to load this file. \quit
-- Co3pgaHne Bcex 06beKTOB Bepcunm 1.1

2. ALTER EXTENSION wmms UPDATE; ums--1.0--1.1.sql

\echo Use "ALTER EXTENSION ums" to load this file. \quit

-- KomaHabl o6GHoOBfeHust n3 Bepcun 1.0 B 1.1
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Ecnv co BpemeHeM NoTpebyeTcs U3MEHUTb CYLLIECTBYOLLME 0OBEKTDI
pacLuMpeHus nnm no6aBuUTb HOBbIE, BbiNyCKaeTcs criedytollas Bepcusi.

B ynpasnstowem haiine HoBoM Bepcun paclumpeHnst 06bIMHHO MeHSIeTCA
napameTp default_version. A npn ycTaHOBKE BO3MOXHbI IBE CUTYyaLNK:

1. MNpeabiaywan Bepcusa paclunpeHns He ycTaHoB/1eHa.

CnepnyeTt noarotoBuTb haitn SQL Ana HOBOW BEPCUN, BKIHOUAKOLLWIA
co3faHne BCeX 06bEKTOB paCLUMPEHNS.

2. YcTaHoBNeHa ofgHa 13 npeablayLwmnx BepCuin paclumpeHms.

Cnepyet noarotoBuTb (hainnn SQL aAna o6HoBMNeHUst Bepcun. dopmar
nmeHu thainna 06HOBNEHNA CNeayoLNA;
nmMs - -cTapasi_Bepcus - -HoBas_Bepcus . sql.

BHyTpwn Takoro thaina Ao/mKHbl ObITb TOSIbKO KOMaHAbl, 06HOBASAOLLNE
00bEKTbI pacLLUMPEHNs CO CTapoil BEPCUN Ha HOBYHO.

CamMo 06HOB/IEHME BbINOSTHAETCS KOMaHO0M:
ALTER EXTENSION wums UPDATE,;



o)) PROFESSIONAL

O6HoBNeHue: 1.0 - 1.2 Pos}gres

ALTER EXTENSION ums UPDATE TO '1.2';

Tekywas sepcusi 1.0

ums--1.0--1.1.sql
\echo Use "ALTER EXTENSION ums" to load this file. \quit

-- KomaHgbl O6GHOBMEHNA ©3 Bepcun 1.0 B 1.1

ums--1.1--1.2.sql
\echo Use "ALTER EXTENSION ums" to load this file. \quit

-- KomaHgbl o6HOBneHuMs u3 Bepcun 1.1 B 1.2

pg_extension_update_paths (‘'ums')
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[Mpy HANMYUKM HECKONBKNX BEPCUIA paclumMpeHns, B komaHae ALTER
EXTENSION ... UPDATE MOXHO SIBHO yKa3aTb TpebyeMblii HOMep BEPCUMN.

KomaHaa ALTER EXTENSION ymeeT nocnegoBaTtesibHO BbINOTHATL
HeCKosibKo doalinioB 0GHOBMEHNA A/151 epexoia C TEKYLEen Ha
3anpoLleHHyo Bepcuto. Hanpumep s nepexoga ¢ sepcum 1.0 Ha Bepcuto
1.2 cHayana 6yayT BbINO/HEH dhailn nmsi--1.0--1.1.sql, a 3aTem
mmsa--1.1--1.2.sql.

MexaHn3Mm pacLuMpeHunii HUYEro He 3HaeT O TOM, Kakasi Bepcusi HoBee,
N CTPOUT BO3MOXHbIE LIEeNOYKM OBOHOBNEHNIA NCXOASA N3 MMEOLLMXCS
dhainnos. 310 NO3BONUT NPU Hanuuun hanna mms--1.2--1.0.sql
nepeinTtn ¢ Bepcumn 1.2 Ha 1.0. Ec/in eCTb HECKOJbKO NyTeil 06HOBNEHUS
[0 3anpoLUeHHOo Bepcun, To BbibupaeTcsl Hanbosriee KOPOTKUIA.

dyHKUMA pg_extension_update paths('ums’) nokasbiBaeT BO3MOXHbIE MYTU
06HOB/IEHNSA OJ/15 YKa3aHHOro pacLunMpeHus.



o)) PROFESSIONAL

Ynpasnsatowme doannol Pos{gres

NlonoHUTeIbHBIE hal/bl:  UMsi--eepcus.control
Pacrionoskenue: SHAREDIR/extension

ums.control

#requires = "' [OOMKHbl 6bITb YCTAaHOB/IEHD

ums--1.1.control

requires = 'postgres_fdw'
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MMoMUMO OCHOBHOIO ynpasnsoLlero gaiisia, B cocTaBe pacluMpeHunst MoryT
ObITb €LUE U A0NOSHUTENbHbIE thalinbl AN OTAENbHbIX BEPCWIA.

dopmaT uMeHu Takux hanoB: UMs - -Bepcus.control.

Mpwn co3gaHnn paclnMpeHNs CYUTbIBAETCH OCHOBHOW ynpasnsowmii daiin
N OONOSTHUTENbHbIN dhaiin aToil Bepcun (ecnm oH ecTb). MNapameTpsbl
[ONOMHUTENBHOIO dhalina MeKT NPeanoyYTeEHNE nepes OCHOBHbIM.

B npvBeaeHHOM NpuMepe Npu ycTaHOBKE Bepcun paclumpenus 1.1 6yaet
NPOBEPSITLCA Ha/IMUME YCTAHOB/IEHHOIO paclunpeHus postgres_fdw, xots
B NpeablayLieli Bepcum 3Toro He TpeboBasoCh.



OOHOB/IeHHEe pPaCIIHPEeHHN

B cnenyrores Bepcuu 1.1 moGaBneH TUI JAHHBIX [JIs €QUHUI] IJIMHE], OIePaTOPbl CPAaBHEHUS OJIs 3HAYEHUH 9TOr0 THUIA U
KJTacC OIIePaTOPOB, ITO3BOJISAIOIINA HHIEKCUPOBAThL CTONOLEI TaGIuII.

®aii ¢ U3BMEHEHUSIMU:
student$ cat /usr/share/postgresql/13/extension/uom--1.0--1.1.sql

\echo Use "ALTER EXTENSION uom UPDATE TO '1.1'" to load this file. \quit
COMMENT ON EXTENSION uom IS 'EpuHuupsl u3mepenus. uom--1.0--1.1.sql’;

-- HoBbIA TMN paHHbIX

CREATE TYPE uom AS (
value numeric,
name text

);

- - Peanm:sau,m onepaTopoB CpaBHeHUa Ong Tuna
CREATE FUNCTION uom cmp (a uom, b uom) RETURNS int LANGUAGE SQL
AS 'SELECT CASE WHEN a2b.value > b.value THEN 1
WHEN a2b.value < b.value THEN -1
ELSE 0 END
FROM (SELECT uom2uom(a.value, a.name, b.name)) AS a2b(value)';

CREATE FUNCTION uom lt(a uom, b uom) RETURNS boolean
AS 'SELECT uom cmp(a, b) = -1' LANGUAGE sql;

CREATE FUNCTION uom le(a uom, b uom) RETURNS boolean
AS 'SELECT uom cmp(a, b) IN (-1,0)' LANGUAGE sql;

CREATE FUNCTION uom eq(a uom, b uom) RETURNS boolean
AS 'SELECT uom cmp(a, b) = 0' LANGUAGE sql;

CREATE FUNCTION uom ge(a uom, b uom) RETURNS boolean
AS 'SELECT uom cmp(a, b) IN (0,1)"' LANGUAGE sql;

CREATE FUNCTION uom gt(a uom, b uom) RETURNS boolean
AS 'SELECT uom cmp(a, b) = 1' LANGUAGE sql;

CREATE OPERATOR < (PROCEDURE = uom_1t, LEFTARG uom, RIGHTARG = uom);

CREATE OPERATOR <= (PROCEDURE = uom_le, LEFTARG = uom, RIGHTARG = uom);
CREATE OPERATOR = (PROCEDURE = uom_eq, LEFTARG = uom, RIGHTARG = uom);
CREATE OPERATOR >= (PROCEDURE = uom_ge, LEFTARG = uom, RIGHTARG = uom);

CREATE OPERATOR > (PROCEDURE = uom_gt, LEFTARG

uom, RIGHTARG = uom);

CREATE OPERATOR CLASS uom_ops DEFAULT FOR TYPE uom USING btree AS
OPERATOR 1 <,
OPERATOR 2 <=,
OPERATOR 3 =,
OPERATOR 4 >=,
5
1

OPERATOR 5 >
FUNCTION 1 uom cmp(uom,uom);

’

HpI/I CO30aHUU HOBOM BEPCHU paClIupeHurss BO3MOXKHEI IBa CLIEHaApPUud:

e ECTb mpenbiayLiasi BepCcusi, Hy>KHO 0OHOBUTD PACIIHPEHUeE.
o Tlpeppinyiuei Bepcuu He GBIIO, HYKHO Cpa3y co3paTh GoJiee [TO3[HIOI BEPCHIO PACIIUPEHUs.

Y6emumcsi, 4TO MBI MOKeM mepediTu ¢ Bepcuu 1.0 Ha Bepcuto 1.1. COMCOK JOCTYIHBIX BADUAHTOB OOHOBIIEHUS:

=> SELECT *

FROM pg_extension_update_paths('uom')
WHERE path IS NOT NULL

ORDER BY source, target;

source | target | path
________ oy
1.0 | 1.1 | 1.0--1.1

1.0 | 1.2 | 1.0--1.1--1.2
1.1 | 1.2 | 1.1--1.2

(3 rows)

BhITTOSTHUM OOHOBIIEHHE:



=> ALTER EXTENSION uom UPDATE TO 'l.1';

ALTER EXTENSION

=> \dx uom
List of installed extensions
Name | Version | Schema | Description
------ B T R e TP
uom | 1.1 | public | EpuHuMupl M3MepeHus. uom--1.0--1.1.sql
(1 row)

Teneps OyzmeM co3maBaTh Bepcuio 1.1, mpenBapuTenbHO yOoanuB pacmupenve. [Ipy yoaneHuy paclIupeHus: yIansaioTcs U
ero 0ObEKTHI:

=> DROP EXTENSION uom;
DROP EXTENSION
=> \df uom*

List of functions
Schema | Name | Result data type | Argument data types | Type
-------- e T St I
(0 rows)

CospaeM Bepcuio 1.1:
=> CREATE EXTENSION uom VERSION '1.1°';

CREATE EXTENSION

=> \dx uom
List of installed extensions
Name | Version | Schema | Description
------ B T R e TP
uom | 1.1 | public | EpuHuupl m3MepeHus. uom--1.0--1.1.sql
(1 row)

s co3pmanus Bepcuu 1.1 MexaHU3M pacHIupeHUud cHavana OymeT uckath dain uom--1.1.sql, koroporo Het. Ho K Bepcuu
1.1 MOKHO IPUUTH IO IIETIOYKe: CHaYana co3narth Bepcuio 1.0, 3aTeM 06HOBUTS 70 1.1. DTO caMEIéi KOPOTKUM IYTH IO
Bepcuu 1.1, a B HallleM IIpuMepe U eNUHCTBEHHHIN.

HOCMOTpI/IM Ha TUII JaHHBIX uom. [ HEro OIIpeaesieHkl OIlepaTOPEl CPaBHEHUA €JUHUIL] OJINHBL:

=> SELECT ( 5, 'apwuH' )::uom < ( 10, 'Bepwok')::uom,
(1, 'Bepcta')::uom <= (500, 'caxeHb')::uom,
(1, 'cakeHb')::uom = ( 3, 'apuuH' )::uom,
(1, 'Bepcta')::uom >= (500, 'caxeHb')::uom,
(10, 'apwud' )::uom > ( 8, 'm' )::uom;
?column? | ?column? | ?column? | ?column? | ?column?
---------- e
f | t | t | t | f
(1 row)

HoBhIl THIT MOXKHO HCIIOJIb30BATh B KaUeCTBE THUIIA JMAaHHBIX IOJIS CTOIOIA TaGIHIIBL:
=> CREATE TABLE t (len uom);
CREATE TABLE

=> INSERT INTO t VALUES
((3,'caxenb')::uom), ((5,'m')::uom), ((17,'Bepwok’)::uom), ((10, apumn')::uom);

INSERT 0 4
[lauHBIe B TaGIHIle MOKHO COPTUPOBATH:

=> SELECT * FROM t ORDER BY len;

(17, Bepwok)
(5,M)

(3, caxeHb)
(10, apwuH)
(4 rows)



W ucnons3oBaTh UHAEKC-B-IepeBo:

=> CREATE INDEX ON t USING btree (len);
CREATE INDEX

=> SET enable_seqscan TO off;

SET

=> EXPLAIN (costs off)
SELECT * FROM t ORDER BY 1len;

QUERY PLAN

Index Only Scan using t_len_idx on t
(1 row)



o)) PROFESSIONAL

pg_dump: komaHabl DDL Pos#gres

CREATE EXTENSION wuwms,

ums--gepcus.sql

CREATE FUNCTION ...
CREATE VIEW ...
CREATE TABLE ...

BBIBOJ| YTU/IUTHI pg_dump

A CREATE EXTENSION IF NOT EXISTS umsi WITH SCHEMA cxewma;
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Ytnnuta pg_dump obpabatbiBaeT pacluMpeHus 0cobbiM 06pa3om.

UToObl HE NOTEPATL 3aBNUCMMOCTM OOBLEKTOB OT pacLUMPEHNSs, HEMb3A
MPOCTO BbIrPyXaTb KOMaHAbl OnpeaeneHns oT4ae/bHbIX 0ObEeKTOB
(CREATE FUNCTION, CREATE VIEW,...). B konuto BK/1to4aeTCA TOLKO
komaHaa CREATE EXTENSION, npu BbINO/THEHUX KOTOPOW CO34at0TCS
00BbEKTbI pacLUpPeHUs.

Mpv BOCCTAHOB/IEHUM 13 TakKol KONUK pacluMpeHmne 6yaeT co3AaHo 3aHOBO
CO BCEMM 06bEKTAMM U CBA3SIMU C MOMOLLIbIO YCTAHOB/IEHHbIX B CUCTEME
cKpunToB. M03TOMY nepe/, BOCCTaHOBNEHMEM HYXXHO y6eanTbLCS, UYTo

B CUCTEME YCTAHOB/IEHA TaKas XXe BEPCUSl pacLLUVMPEHMS], UTO U Npu
CO3/1aHNM KOMUN.



o)) PROFESSIONAL

Pg_dump: cTpoku Tabnuy Pos{gres

CREATE EXTENSION wums,
ums--eepcus.sql
CREATE TABLE tab ...

SELECT pg_extension_config_dump('tab'::regclass);

BBIBOJ, YTH/IUTHI pg_dump
CREATE EXTENSION IF NOT EXISTS wmmsa WITH SCHEMA cxema;

COPY tab (...) FROM stdin;

\.
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B paclunpeHne MOXXHO BK/1oYaTh U Ta6]'II/IL|,bI.

Mo ymMonyaHuo CTPOKKN Tabnuu, BXoAsLLMX B paclUMPEHME, CUMTAOTCS €ro
4acTblO 1 He BbIrpyXarTcs yTunuton pg_dump.

Ecnu xe Tabnuua cogepXxuT nosb3oBaTtesibCkme AaHHble, TpebyeTcs
BK/IIOYNTb €€ CTPOKM B BbIrPy3Ky pg_dump. Ons aTtoro B hanne SQL
pacLIMpPeHns HYXXHO BbI3BaTb AJ/15 K&XKA0W Takon Tabnuubl qoyHKLNIO
pg_extension_config_dump().

®yHKUMA nmeeT aBa napameTpa. MNMepBbii — 310 OID Tabnuupl, BTOPOi
(Heobsi3aTenbHbIN) — dpaza WHERE, koTopyto pg_dump 6yaet NpUMeHsITb
K Tabnuue npu BbIrpyske.

JTa xe (hyHKUNSA NCNoNb3yeTca 1 AN1S nocnenoBare/lbHOCTeNl, KoTopble
MOryT GbITb CBSA3aHbl C Tabnuuen. B BbiBoA pg_dump 6yaeTt 3anncbiBaTbCs
BbI30B (PyHKUMN setval, ycTaHaB/vMBaloLWuin nocieaHee nosyvyeHHoe 13
nocsiefoBare/ibHOCTUN 3HaYeHue.

®dyHKuMo pg_extension_config_dump() MOXHO BbI3biBaTb TO/IbKO U3
haitnoB SQL pacwmpeHms.



Beirpyska pg_dump

B cnenyromielt Bepcuu paciupenus — 1.2 — mo6aBiieH BeI30B GyHKINY pg extension config dump.

Teneps pg dump 6ymeT BEIIpyKaTh comepxkuMoe Tabnunsl uom ref. [lo6aBneHHsH B Tabnuity cronber predefined nyxxen
IUIST OIIpefesIeHusl CTPOK, KOTOPEIe OBIIIM BCTaBJIEHH! B TAOJIUIly He CKPUIITOM PacCUIMPEeHHUs, a yKe [10Cye CO3aHusl.

Qatinn 0OHOBIEHUS:
student$ cat /usr/share/postgresql/13/extension/uom--1.1--1.2.sql

\echo Use "ALTER EXTENSION uom UPDATE TO '1.2'" to load this file. \quit
COMMENT ON EXTENSION uom IS 'EguHuubl mamepenus. uom--1.1--1.2.sql’;

-- [lobaBuMM npusHak, 4TO CTpoka pobaBneHa Npu yCTaHOBKE pacCWWpEHUs.
ALTER TABLE uom_ref ADD COLUMN predefined boolean;

UPDATE uom_ref SET predefined = true;

ALTER TABLE uom_ref
ALTER COLUMN predefined SET NOT NULL,
ALTER COLUMN predefined SET DEFAULT false;

-- Ecnu cnpaBoyHuk OypeT MOMOMHATBCA NpW 3KCMayaTauuu pacumpeHus,
-- T0 pg dump OOMXEeH BbIrpyXaTb HOBble CTPOKMW.
SELECT pg extension config dump('uom ref'::regclass, 'WHERE NOT predefined');

[ns mepexopma Ha Bepcuio 1.2 MBI He MOXK€eM IIPOCTO YHOAJIMTE PacIlupeHne U nepecosmnats ero. [lomernaet cronbers len
TaGIUIIEL t:

=> DROP EXTENSION uom;

ERROR: cannot drop extension uom because other objects depend on it
DETAIL: column len of table t depends on type uom
HINT: Use DROP ... CASCADE to drop the dependent objects too.

Eciu MBI He TOTOBH YAaNSATh Tabmuuy (uau crosibelr len), To cienyeT BEIIIONHUTH OOHOBJIEHUE:
=> ALTER EXTENSION uom UPDATE;
ALTER EXTENSION

Bes YKa3aHHudA BEPCUU 00HOBIIEHHE BLITIOTHSIETCS [0 BepCHHU I10 YMOJIYaHUIO U3 YIIPABJIAIOLIET 0 Q)aﬁna:

=> \dx uom
List of installed extensions
Name | Version | Schema | Description
------ B s e e
uom | 1.2 | public | EpuHuupl m3MepeHus. uom--1.1--1.2.sql

(1 row)



o)) PROFESSIONAL

Pg_dump: npmBunerun Pos{gres

CREATE EXTENSION wums,
ums--eepcus.sql

CREATE TABLE tab ...
GRANT ALL ON tab TO public;

psql

REVOKE ALL ON tab FROM public;
GRANT ALL ON tab TO admin;

BBIBOJ, YTH/IUTHI pg_dump
CREATE EXTENSION IF NOT EXISTS wumsa WITH SCHEMA cxewma,

REVOKE ALL ON tab FROM public;
GRANT ALL ON tab TO admin;
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CKpunTbl pacwmpeHnii moryT Bknodarb komaHabl GRANT n REVOKE ans
ynpasneHus NpuBUIErnamMn Ha 06beKTbl pacLUMpPeHus.

NHdhopmaLms 0 BblAAHHBIX UM OTO3BAHHbIX pacLlUMpeHnAaAMN NPUBUIETUSX
CoXpaHseTcs B CUCTEMHOM KaTasiore pg_init_privs. 310 no3sosnigeT pg_dump
cchopmmpoBaTb «pasHuLy» B Buge Habopa komaHg GRANT n REVOKE,
koTopble nocne BbinonHeHnsa CREATE EXTENSION ycTaHaBnnsaloT npasa
[0CTyna Ha 06beKTbl TaKUMW, KaKUMU OHU OblNIM HA MOMEHT CO34aHuSA
Konunw.

B npvBeAeHHOM nNpumepe CKPUNT paclunpeHns BblaaeT npasa Ha Tabnuuy
ncesgoposniv public. 3atem, B npoLlecce akcnnyarauuun, npasa Ha Ty
Tabnuuy y public oTHMMaloTcAa 1 nepegatoTcsa ponn admin. B konuio
pg_dump A0/MKHbI NONacTb HE TO/IbKO KOMaHAa Bblaavv NpuBUAErnii Ha
Tabnuuy ana ponn admin, HO OT3bIB NPUBUIETNIA Y NceBaoponn public,
KOoTopble 6yayT BblgaHbl B pesysnbrare BbinonHeHna CREATE EXTENSION.



o)) PROFESSIONAL

Toru Posigres

PacimpsieMocTh — BakHelI1Iee CBOUCTBO PostgreSQL
PacmmpeHnsi — ymakoBKa CBsI3aHHbIX 00beKToB b/l

MexaHu3M paclllMpeHui COJeP’KUT UHCTPYMEHTHI JI/1s1
0OHOBJIEHUS BepCHUH, MoAAepKKUA paboThl pg_dump

22



o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. YcraHoBuTe pacivpeHre uom u yoeguTech, YTO OHO TIOSIBUIOCH
B CITHCKe JOCTYITHBIX.

2. Co3paiiTe pacliMpeHUe uom, He yKa3biBasi BEPCUIO.
Kakast Bepcusi co3/janach U KAKUMU CKpUIITaMu?

3. [HobGaBbTe B CIIpaBOUYHUK (YTHI U IHONMBI.

V3MeHuWTe JOCTYII K CIIPaBOYHOM Tab/uiie:
npuBwiervss SELECT fo/pKHa ObITh TOTBKO Y CTIEIUATbHO
CO3/1aHHOM POJ/iH, a He y BCeX.

5. TIpoBepeTe, Kak pg_dump BeIrpyKaeT 00bEKThI paCIIUpPeHUS:
TabsuIly, THM, QYHKI[UH W OTIePaTOPhI, COAEP)KUMOe TaOJIHIIbI,
rpaBa [JOCTyIIa.
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1. daiinbl pacwmMpeHuns pacnosioXeHbl B NojkaTasiore uom AomMallHero
kaTasiora nosb3oBartens student. MpoLecc yCTaHOBKM aHa/IorMyeH Tomy, 4to
MCMNONb30BA/ICS B IEMOHCTpaLUN.

3. MNpu go6aBneHun 3anmcen BaxKHo, YToObl y A06aBIEHHbIX 3anucei
3HayeHue ctonbua predefined 6110 false.

KoadhdomumeHTsl nepecyera:
1 oyt = 0,3048 m
1 atonm = 0,0254 m



1. YcTaHOBKa pacIiupeHHs

VcraHaBnuBaeM Gaiiibl pacuIipeHus:
student$ sudo make install -C /home/student/uom PG_CONFIG=/usr/lib/postgresql/13/bin/pg_config

make: Entering directory '/home/student/uom'

/bin/mkdir -p '/usr/share/postgresql/13/extension’

/bin/mkdir -p '/usr/share/postgresql/13/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/13/extension/'

/usr/bin/install -c -m 644 .//uom--1.0.sql .//uom--1.2.sql .//uom--1.0--1.1.sql .//uom--1.1--1.2.sql
make: Leaving directory '/home/student/uom’

TTpoBepuM, YTO pacCIIUpPeHNe NOCTYIHO AJIsS 3arpy3Ku B 6a3y maHHBIX:

=> SELECT *

FROM pg_available_extensions

WHERE name = ‘uom';

name | default_version | installed_version | comment

------ B e e TR
uom | 1.2 | | Units of Measurement
(1 row)

2. Co3maHMe pacuIMpeHHsi B 0a3e JaHHbBIX

Co3pmaeM pacLIdpeH#e uom B HOBOM 6ase:

=> CREATE DATABASE admin_extensions;

CREATE DATABASE

=> \c admin_extensions

You are now connected to database "admin_extensions" as user "student".
=> CREATE EXTENSION uom;

CREATE EXTENSION

Bepcust pacIIupeHUsi COOTBETCTBYeT 3HaYeHuIo apamerpa default version:

=> \dx uom

List of installed extensions
Name | Version | Schema | Description
------ B T T T ey
uom | 1.2 | public | EAuHMUbI M3Mepenus. uom--1.2.sql
(1 row)

'/usr/share/postgresql/13/extension/"'

TTockonbKy ansg Bepcuu 1.2 ectsb daitn uom--1.2.sql, To OH ¥ UCIONB3yeTCS A CO3[MaHUs paclUIMpeHus. A [ TeX, KTo xo4eT nepeitu ¢ 1.1 unmu c 1.0,

HMEITCS COOTBETCTBYIOIIKE IIyTHU OOHOBIIEHUSI.
3. PacuinpeHune CIpaBOYHHKA

Ho6asnsiem dyTe! u mouMel. Ctonben predefined 3anmonHseTcst 3HaveHueM 1o ymondauuio (false):
=> INSERT INTO uom_ref VALUES ('¢yTt', 0.3048);

INSERT 0 1

=> INSERT INTO uom_ref VALUES ('pwiim', 0.0254);

INSERT 0 1

CKOJIBKO Ke [I0MMOB B GyTe?

=> SELECT uom2uom(1l, '¢yTt', 'mwonm');

uom2uom

12.0000000000000000
(1 row)

4. A3MeHeHHe TOCTyIIa

Co3gaeM OTAeNIbHYIO POJIb A7 JOCTyTa K Tabnume uom ref:
=> CREATE ROLE util;

CREATE ROLE

YuTaTh U3 TAGJIHUIEl MOXKET TOJIBKO HOBAsS POJIb:

=> GRANT SELECT ON uom_ref TO util;

GRANT

=> REVOKE SELECT ON uom_ref FROM public;

REVOKE

5. pg_dump ¥ 06HEKTHI paCIIMPEeHUH



HHbopMaIus o TOM, COEepKUMOe KaKux Ta0bnui OymeT BHIrpyzKaTh pg_dump, coxpaHsieTcs: B pg_extension:

=> SELECT extname, extconfig::regclass[], extcondition
FROM pg_extension

WHERE extname = ‘uom’;

extname | extconfig | extcondition
......... e m e e e e
uom | {uom_ref} | {"WHERE NOT predefined"}
(1 row)

3amyckaem pg_dump:
student$ pg_dump -d admin_extensions

-- PostgreSQL database dump

-- Dumped from database version 13.7 (Ubuntu 13.7-1.pgdg22.04+1)
-- Dumped by pg_dump version 13.7 (Ubuntu 13.7-1.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;

-- Name: uom; Type: EXTENSION; Schema: -; Owner: -

CREATE EXTENSION IF NOT EXISTS uwom WITH SCHEMA public;

-- Name: EXTENSION uom; Type: COMMENT; Schema: -; Owner:

COMMENT ON EXTENSION uom IS 'EguHuubl usmepenus. uom--1.2.sql';

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

COPY public.uom ref (name, k, predefined) FROM stdin;

oyt 0.3048 f
LI0VM 0.0254 f
\.

-- Name: TABLE uom_ref; Type: ACL; Schema: public; Owner: student

REVOKE SELECT ON TABLE public.uom_ref FROM PUBLIC;
GRANT SELECT ON TABLE public.uom_ref TO util;

-- PostgreSQL database dump complete

TIpoBepuM, Kak pg_dump BHIPyzKaeT 00BbeKTH PaCIIMPEHHs:

e Tabmnua, TUI, QYHKIKUK U ONIePATOPHL He BHIrpyKaioTcs. OHu OyayT co3mansl KomaHnoii CREATE EXTENSION. B cucteMe, roe IpOU3BOJUTCS
BOCCTAQHOBJIEHHE, [OJI2KHA GBITH Ta 2K€ BEPCUS PaCIIMPEHHs], YTO IIPU BEITPY3Ke.

e CopepKUMOe BHOBb [J0OABJIEHHBIX CTPOK TaOJIMLILI BHIIPY2KaeTca B Buae Komanasl COPY.

« IlpaBa moctymna K Tabnuie uom_ref GopMUPYIOTCS TaKUMH, KAKUMHU OHU OBUIM HA MOMEHT 3alrycka pg dump.

Il5ist TOro YTOGH! IPaBUJIBHO BHIIPY3UTH ITpaBa [AOCTYIa, B CHCTEMHOM KaTaJiore COXpaHseTcs: HHpOopMal|s o IIpaBaX Ha 00bEKTHI, BEIIAaHHbIE CKPUIITAMKI
CO3[aHUs PACUIMPEHUH:

=> SELECT objoid::regclass, initprivs
FROM pg_init_privs

WHERE privtype = ‘e’;

objoid | initprivs

......... e e e e e
uom_ref | {student=arwdDxt/student,=r/student}

(1 row)

Be3s aToro 66110 GBI HEBO3MOKHO chopMupoBaTh KoMauay REVOKE.



