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Bo3MmoxxHocTu

(YHKI[MM U S3bIKU IPOTPaMMUPOBaHUs
THIIbI JAHHBIX, OMepaTopbl, METOAbI JOCTYIIA
00epTKU CTOpOHHUX AaHHBIX (FDW)

MexaHU3MBbI

W3MeHsSIeMbIi CUCTeMHBIN KaTajior
API pj1 mogK/TIOueHYsT BHELITHUX 00paOOTUMKOB
3arpysKa M BbITNIOJIHEHHE T10/1b30BaTeIbCKOr0 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.
310 faeT BO3MOXHOCTh 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/16/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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['pymma B3auMOoCBsI3aHHBLIX 00BeKTOB B/1

yCTaHOBKa BCeX 00BEKTOB OJHOM KOMaH/I0M
HEBO3MOKHOCTb Y/Ia/IUTh OT/Ie/IbHBINA 00BEKT
COXpaHeHHe CBsI3U MPU BLIFPYy3Ke C TIOMOIIIbi0 pg_dump
WHCTPYMEHTHI /IJIs1 [TIePeX0/ia Ha HOBYHO BEPCUIO

N cTtounuku

B cocTaBe aucTpubyTHBa (contrib)
BHeIIIHUe PaCIIUPeHus
BO3MO)KHOCTh CO3/IaHUsI COOCTBEHHBIX PACIIUPEHUH

BbiBalOT cMTyaumu, Koraa HEeCKOMIbKO 06 BEKTOB 6a3bl AaHHbIX SIOTMYECKU
CBSI3aHbl MeXay co60i. Hanpumep, HECKObKO TUMOB AaHHbIX, PYHKLMN
N oneparopbl 415 paboTbl C HAMWK, KNaccChl OnepaTopoB. Takyr CBA3b
MOXHO cAlenartb SIBHO C NOMOLLbIO MeXxaHn3ma pacLUnpPeHNiA.

9710 obneryaet ynpasneHne obbekTamu:
* BCe 00bEeKTbl yCTaHaB/IMBAKTCA OAHON KOMaHAOMW;

* HEeBO3MOXHO YAaJ1NTb OT,qeﬂbeIVI 00bEeKT — pacwmnpeHmne MoxHo
YAUINTb TOJIbKO MNMOJIHOCTbHO;

* CBAA3b MeXAy 00beKTaMu COXpPaHseTCcs 1 NPY CO3laHnN Pe3epBHOI Konuu
C NMOMOLLbIO YTUANTLI pg_dump;

* €CTb MHCTPYMEHTbI AN151 yNpaB/eHUss BEPCUSIMI pacCLLMPEHMWIA.

B coctaB PostgreSQL BXoguUT 3HaUMUTENIbHOE KO/IMYECTBO MO1Ee3HbIX
pacLLUNPEHUI, YaCTbO U3 KOTOPbIX Mbl YXXe M0/1b30BasIUCh.

https://postgrespro.ru/docs/postgresqgl/16/contrib
https://postgrespro.ru/docs/postgresal/16/contrib-prog

Apyron nctouHnk — PostgreSQL Extension Network (PGXN) — ceTb
pacwupeHunii no aHanorun ¢ CPAN ansa Perl: https://pgxn.org/

PacluMpeHust MOryT pacnpocTpaHaTbCa U ApYTMMKU cnoco6amu, B TOM Yncne
yepe3 NakeTHble peno3nTopun AMcTpuodyTneos OC.
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CREATE EXTENSION
VERSION '1.0' DROP EXTENSION
» 10 | >
cKkpunT
co3gaHus

umsi--1.0.sql

umsi.control

PacwunpeHune yctaHaBnmBaeTcs B 6a3y gaHHbIX kKomaHaon CREATE
EXTENSION. Mpu aToM A0MXKHbI CyLLLECTBOBaTb ABa haina:

* ynpasnswwmun cann «ums.control» ¢ napameTpamu paclinpeHuns;
* CKpMUNT co3gaHusi 06bEKTOB pacLUMPeEHNs «UMS--8epcusi.sql».

Bepcua TpagmymoHHo nmeet Bua «1.0», «1.1» N T. 4., HO 3TO He
06s3are/ibHO: OHa MOXET COCTOATb U3 JII0ObIX CUMBOJIOB (HO HE [40/HKHA
cogepXarb «--» N HaUMHATLCA UM 3aKaHYMBATbLCA Ha «-»).

O6bI4YHO BepcUto He ykasbiBatoT B komaHae CREATE EXTENSION,
MOCKOJIbKY TeKyllasa akTyaslbHaa Bepcus 3anvcaHa B ynpasnsowiem caine
(napameTp default_version) 1 ncnonb3yeTcsa no yMoa4aHuio.

[pyrne napameTpbl B ynpasnsawowem daiisie ykasblBaloT Ha BO3MOXHOCTb
nepemelleHnss 06bEKTOB paclumpeHua mexay cxemamu (relocatable),
3aBMCMMOCTW OT APYrnx paclumpeHun (requires), BO3MOXHOCTb YCTaHOBKM
TO/IbKO Cyrnepnonb3oBartesieM (superuser) u np.

https://postgrespro.ru/docs/postgresgl/16/extend-extensions
https://postgrespro.ru/docs/postgresql/16/sql-createextension

PacwunpeHnue ygansietcss komaHgoi DROP EXTENSION. Ckpunt ans
yaasieHnss 06beKTOB He TpebyeTcs.

https://postgrespro.ru/docs/postgresql/16/sql-dropextension




YcraHoBKa pacmiupeHus

Qamnel ¢ HCXOOHBIM KOomoM yuebHoro pacmupenusi UOM (emuHUITL H3MEPEHNs) PACIIOIOXKEeHH B KaTajore uom JoMallHero
KaTajora ronb3oBaTesis student:

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

total 28
-rw-rw-r-- 1 student student 163 ¢eB 26 22:01 Makefile
-rw-rw-r-- 1 student student 1132 ¢eB 26 22:01 README.md
-rw-rw-r-- 1 student student 1644 ¢es 26 22:01 uom--1.0--1.1.sql
-rw-rw-r-- 1 student student 939 ¢eB 26 22:01 uom--1.0.sql
-rw-rw-r-- 1 student student 755 ¢eB 26 22:01 uom--1.1--1.2.sql
-rw-rw-r-- 1 student student 2794 ¢e 26 22:01 uom--1.2.sql

1

-rw-rw-r-- student student 93 ¢eB 26 22:01 uom.control
Cpepnu GaiioB eCTh YIPABISIONNH (Halyl ¢ HaCTPOUKaMH:
student$ cat /home/student/uom/uom.control

default version = '1.2'
relocatable = true

encoding = UTF8

comment = 'Units of Measurement'

e default version onpepensieT Bepcuio II0 yMOJI4YaHHIO, 6€3 9TOT0 ITapaMeTpa BepCUIo IPUAETCS YKa3bIBaTh SIBHO;

e relocatable roBopuT 0 TOM, UTO pacuUIMpeHNe MOXKHO IIepEMEIATh U3 CXEMEI B CXeMY (MEI IIOTOBOPUM 00 3TOM UyTh
I03Ke);

e encoding TpeOyeTCsi, eCIIU UCIIOJIb3YIOTCSI CUMBOJIBI, OTIuYHbIE 0T ASCII;

e comment onpenensieT KOMMEHTAPUH K PACIIUPEHUIO.

OTO He BCe BO3MOKHBIE IIapaMeTpkIl; TIOJIHBIM CITMCOK MOKHO Y3HATh U3 NOKYMEHTAlluu.

®atinel, 061IMe OIS BCeX KJIacTepoB ogHoM Bepcuu PostgreSQL, Haxonsitcsa B Katanore SHAREDIR:
student$ pg_config --sharedir
/usr/share/postgresql/16

B wacTHOCTH, daiinbl yCTaHOBIEHHBIX pacliupeHuit HaxonsTcs: B Katanore SHAREDIR/extension. Hanpumep, dains
pacmmmperus pg buffercache:

student$ 1s $(pg_config --sharedir)/extension/pg_buffercache*

/usr/share/postgresql/16/extension/pg buffercache--1.0--1.1.sql
/usr/share/postgresql/16/extension/pg buffercache--1.1--1.2.sql
/usr/share/postgresql/16/extension/pg buffercache--1.2--1.3.sql
/usr/share/postgresql/16/extension/pg buffercache--1.2.sql
/usr/share/postgresql/16/extension/pg buffercache--1.3--1.4.sql
/usr/share/postgresql/16/extension/pg buffercache.control

IIJIs1 yCTaHOBKM pacIIMpeHuH 00BIYHO UCIOJb3yeTcs yrunuta make. Ecnu pacmmpesue TpebyeT KOMIUTISINY, a
PostgreSQL ycTaHOBIEH U3 IaKeTa, JONOJHUTEILHO HYKHO YCTAHOBUTH MTAKEeT OIS pa3p860T‘-II/IKOB; ero uMs OOBIYHO
comepxkuT cioBo dev, HanpuMep postgresql-server-dev-16. I[TakeT BKJIIoYaeT Bce HEOOXOAUMOeE OJIs1 COOPKY, B TOM YUCIIE
3arosioBouHble (aitnsl PostgreSQL.

Harmre pacmmupernue cogepuT ToibKo GyHKIuu Ha SQL 1 He TpebyeT KoMnunsanuu u c6opku, noatomy Makefile monxen
o6ecrneYnTh TOJILKO KonmupoBauue ¢dainop pacmupenusi B SHAREDIR/extension:

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)

e [lepemennass EXTENSION 3agaeT uMs pacIIupeHUS;

e Tlepemennasi DATA onpepensieT cCiucoK Ghalios, KOTopkle Hamo ckonupoBaTh B SHAREDIR (KkpoMe yIIpaBsIoNnIero);

e [locnenHue CTPOKU He MEHSIIOTCS, OHU MOAKIII0OUaloT HHGpacTpykTypy PGXS nns ycTaHOBKU pacmmpeHuii. Baxuo,
4TOOH yTUNIKUTA pg config 6riyla HOCTyIIHAa — WHA4Ye HEM3BECTHEL ITyTH, 110 KOTOPHIM ycTaHoBIeH PostgreSQL.

VcTaHoBUM paciiupeHue, BEITOMHUB make install B KaTajore pacimpeHus:
student$ sudo make install -C /home/student/uom

make: Entering directory '/home/student/uom'
/bin/mkdir -p '/usr/share/postgresql/16/extension'



/bin/mkdir -p '/usr/share/postgresql/1l6/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/16/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/16/extension/'

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

YcraHOoBKa pacmupeHusi 0OBIYHO BHIIIOIHSIETCS CYIIEePIIOIb30BaTesIeM, B OKPY2KEHUH KOTOPOTO IIyTh A0 UCIIOIHSIEMBIX
daiinoB PostgreSQL moxkeT ObITH He yKa3aH. B 3ToM ciiydyae B KOMaHe YCTAHOBKU HYKHO SIBHO 3aflaTh PACIIOIOXEeHUe
YTUNUTEHL pg_config:

student$ sudo make install -C /home/student/uom PG_CONFIG=/usr/lib/postgresql/16/bin/pg_config

Criucok pacmeeHHﬁ, YCTaHOBJIEHHBIX Ha CepBepe U NJOCTYIIHBIX AOJIS 3arpy3KU B 06a3bl TaHHBIX KJlacTepa, BUIEH B
CHCTEMHOM KaTaJiore:

=> 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

old snapshot
pageinspect

pg buffercache
pg_freespacemap
pg_prewarm
pg_stat_statements
pg_surgery
pg_trgm

pg visibility
pg wait sampling
pg walinspect
pgaudit
pgcrypto
pgrowlocks
pgstattuple
plpgsql
postgres fdw
refint

seg

sslinfo
tablefunc

tcn

tsm _system rows
tsm system time
unaccent

uom

uuid-ossp

xml2

(50 rows)
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B cTranpmapTHBEIX 6a3axX MaHHBIX YCTAHOBIEHO TOMBKO pacinupenue plpgsql.

CIIKCOK BEPCHUI HALIETO PACIIUPEHUS:



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

ORDER BY version;

name | version | installed

______ L S L L Ty,
uom | 1.0 | f

uom | 1.1 | f

uom | 1.2 | f

(3 rows)

Bepcuu pacmupenuii B PostgreSQL noruMaloTcst Kak UMeHa, a He KaK HoMepa. J[Ipyrumu cnoBamy, 1.1 u 1.2 — 3T0 mpocTto
IBe pa3Hble BEPCUHU, UX IOPSAHOK He OIpefesieH.

3arpy3uM B HOBYIO 6a3y JaHHBIX Bepcuio 1.0 pacmupeHus uom:

=> 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

=> \dx

List of installed extensions
| Version | Schema | Description

| pg_catalog | PL/pgSQL procedural language

plpgsql | 1.0
1.0 | public | EpuHMUb u3MepeHus. uom--1.0.sql

uom |
(2 rows)

Pacmmmpenue mosiBUIIOCH B 6a3€e HAHHEIX, OHO COLEPKUT TAbIuIly U GyHKIIUIO:

=> \dx+ uom

Objects in extension
Object description
function uom2uom(numeric,text, text)
table uom_ref
(2 rows)

uom

OOBEeKTH YCTaHOBJIEHE! B CXEMY, B KOTOPOM OHU ObIM ObI CO3AHEI II0 YMOIYaHUIO; B faHHOM ciydae — public. I[Tpu
CO3[0AaHUU PACIINPEHUS MBI MOTTIX OBl YKa3aTh CXEMY SIBHO:

CREATE EXTENSION uom SCHEMA public;
OYHKIHUS YMeeT IIePEeBOAUTEL 3HAYECHUS U3 ONHON €QUHULLL IJIMHE B APYTYIO:

=> SELECT uom2uom(1l, 'Bepcta', 'caxeHb') AS "CaxeHeii B BepcTe";

CaxeHell B BepcTe

500.0000000000000000
(1 row)

A B TabiuIle XPaHUTCS CIIMCOK MOONEePKUBAEMBIX €QUHUIl U3MEPEHUS:

=> 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)

OOGBEKTH PacIIupeHus ObIu co3manbl SQL-ckpunToM ais Bepcuu 1.0:



student$ cat /usr/share/postgresql/16/extension/uom--1.0.sql

\echo Use "CREATE EXTENSION uom" to load this file. \quit
COMMENT ON EXTENSION uom IS 'EguHuubl u3amepeHus. uom--1.0.sql';

-- CnpaBOYHUK E€OWHULL U3MEepEeHUs
CREATE TABLE uom ref (

name text,
k numeric
)5
INSERT INTO uom_ref VALUES ('m',1), ('km',1000), ('cm',0.01),

('BepcTa',1066.8), ('caxeHb',2.1336), ('apwuH',0.7112), ('Bepwok',0.04445);

-- KoHBepTUpYyeM 3Ha4yeHuWe W3 OfHOW eOuHUUb ASIUHB B APYrYl
CREATE FUNCTION uom2uom (value numeric, name from text, name to text) RETURNS numeric
LANGUAGE sql
RETURN uom2uom.value *
(SELECT k FROM uom_ref WHERE name = uom2uom.name_from) /
(SELECT k FROM uom ref WHERE name = uom2uom.name to);

-- Heobxopumo pns ucnonb3oBaHus ¢yHKUUKM NObIM NONb30BaTeENeM
GRANT SELECT ON uom_ref TO public;

o [lepBas cTpoka ¢aiia mpemoTBpaIaeT CIyYalHBIN 3allyCK CKPUIITA BPYYHYIO, OH JOJIXKEeH pab0TaTh TOJIBKO IIPU
BeinonnHeHuu CREATE EXTENSION.

e [Ipu co3maHuu PaCHIMPEHUS BCe KOMAHbI BEIIOJIHSIOTCS B OOHOM TPAH3aKINH, I03TOMY KOMaHIbl YIIPaBIE€HUS
TpaH3aKIusIMu (1 clnyKeOHble KOMaHAw, Takue, Kak VACUUM) 3mechk He OOIyCKaoTCs.

e [TyTe noucka (mapametp search path) 6ymeTr ycTaHOBIEH Ha €eCUHCTBEHHYIO CXeMY — TY, B KOTOPOM CO3[A0TCs
00bEeKTHl paCIIuPEHU.

TIpuHaOIeXHOCTH K PACIIMPEHUIO He TaeT HAIPSIMYIO YOAIATh OO0 BEeKTH:
=> 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.

[Ipu 3TOM MEeXaHH3M PaCILINPEHU He OTCIeXKUBAEeT U3MEHEeHuUs: caMux 00beKToB. Hanpumep, nobGasyeHue cToibIa B
TabnuIly UK u3MeHeHre QYHKINUN He BEI30BET OMINGKH. BHOCUTH H3MEeHEHUS B O0BEKTHL PACIIUPEHUS He CIIenyeT.

PacmmmpeHnue u ero 00eKTH MOKHO IIEPEHOCUTD 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)

BepueM pacmmpenue B public:
=> ALTER EXTENSION uom SET SCHEMA public;

ALTER EXTENSION
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CREATE EXTENSION ALTER EXTENSION ALTER EXTENSION
VERSION '1.0' UPDATE TO '1.1' UPDATE TO '1.2'
>w > 11 > 1.2

cKkpunT
co3gaHus

umsi--1.0.sql

umsi--1.0--1.1.sql

ums.control : umsi--1.2.control |

napameTpbl AoTonHuT.
P P napameTpbi

OG6HOB/EHNE BEPCUN pPaCLLUMPEHNS BbINOMHAETCS KoMmaHaon ALTER
EXTENSION UPDATE. lNpn 3TOM 4O/IKEH CyLLEeCcTBOBaTb CKpUNT
OGHOBNEHUA «UMSI--cmapasi-8epcusi--Hosasi-sepcus.sql», cogepxatinia
HeobxoanMble A1 0GHOBNEHUA KOMaH/bl.

Takke Heo6X0AMMO U3MEHUTb YNPaB/SLWNIA dainn «umsi.control», 06HOBUB
aKTyaslbHY0 BEPCUIO U, BO3MOXHO, ApYyrne napameTpbi.

Mpy HEOBXOAMMOCTUN MOXET CYLLLECTBOBATb U OTAE/bHbIN YNpaBsoLnii
chaiin, npuBsAi3aHHbIl K Bepcun. Hanpumep, ecnun B Bepcum 1.2 nosiBuniach
3aBUCUMOCTb OT APYroro paclnpeHunst, To 3Ty 3aBUCUMOCTb Jlyyllie yKasaTb
He B OCHOBHOM YynpaBnsioLleM goaiine, a B 4onosIHMTeNbLHOM haiine Bepcum
1.2. NapameTpbl, yKazaHHble B [0MNO/HUTEIbHOM ynpaBnstoLemM daiine,
MMEIOT NPUOPUTET Haj, NapamMeTpamMm OCHOBHOTO.

B npumepe, npuBegeHHOM Ha cnaige, nokasaHbl CKpUNTbl 06GHOBNEHUS
1.0-1.1mn1.1-1.2. MoxHo co3gaTb 1 ckpunt 1.0 - 1.2, HO, Kak npasuno,
3TO He TpebyeTcs: MexaHM3M paclUMPEHNin cam 6epeT Ha cebs BbIGop nyTu
OGHOB/IEHNSA C YYETOM [OCTYIMHbIX NepexofoB Mexay Bepcusamun. Hanpumep,
ecniv yctaHossieHa Bepcus 1.0, To ee MOXHO 06HOBUTL cpasy Ao 1.2:
CHayas1a aBTOMartunyeckn npumeHutca ckpmnt 1.0-1.1, a 3atem 1.1 -1.2.

Kak n npu co3gaHunn, npy 06HOBAEHUM HOMEP BEPCUN OObLIYHO HE
yKa3blBaloT — B 3TOM C/ly4ae 06HOBMEHME NPOUCXOANT A0 NoceHen
aKTyanlbHOW BepCcun, 3annMcaHHoOn B OCHOBHOM ynpasnstoLwem caine.

https://postgrespro.ru/docs/postgresql/16/sql-alterextension




Bepcuu pacuinpeHusi 1 0OHOBJIEHHUE

B cnepyromie# Bepcuu uom 1.1 moGaBieH TUI OAHHBIX AJIsI €QUHUL] AJIMHEIL, OIIePaTOPhl CPABHEHUS [JIsl 3HAYEHUH 9TOr0
THIIA ¥ KJIAaCC OII€PATOPOB, ITO3BOJISIOIINIA HHIEKCUPOBAThL CTONGILI TAGIUIl TAKOTO TUIIA.

®aii ¢ U3BMEHEHUSIMU:
student$ cat /usr/share/postgresql/l6/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 'EpuHuupl u3mepeHus. uom--1.0--1.1.sql';

-- HOBbIA TUM AAHHLIX

CREATE TYPE uom AS (
value numeric,
name text

);

-- Peanu3auua onepaTopoB CpaBHeHWs Ond 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 B Ga3e maHHLIX €CTh npenbiayiiasi BepCcusi, Hy>KHO 00HOBUTH pacuimpeHnue.
. Hpenbmyu.{eﬁ BepCuu HEeT, Hy>KHO CPpa3y CO30aTh 6Gojtee TO3MHIOIO BEPCHIO PACIIUPEHUA.

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

(0 rows)

Cpasy co3pmaeM pacmmupeHnue Bepcuu 1.1 B oTmenbHOM cxeMe, 00eCclieduB BUAUMOCTE 0OBEKTOB B HEU:
=> CREATE EXTENSION uom VERSION '1.1' SCHEMA util;
CREATE EXTENSION

=> SET search_path = public, util;

SET
=> \dx uom

List of installed extensions
Name | Version | Schema | Description
------ B T R e TP
uom | 1.1 | util | EpuHMUb 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 caMbIéi KOPOTKUM IYTH IO
Bepcuu 1.1, a B HallleM IIpuMepe U eNUHCTBEHHHIN.

HOCMOTpI/IM Ha TUII JaHHBIX uom. [ HEro OIIpenesieHbl OIlepaTOPEl CPAaBHEHUA €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?

HoBBIl THIT MOXKHO HCIIOJIb30BATh B KaUeCTBE THUIIA JAaHHBIX OJIS CTOIOIIA TaGIHIIBL:
=> CREATE TABLE t (len uom);
CREATE TABLE

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

INSERT 0 4
[lanHBIEe B TaGIHUIle MOKHO COPTUPOBATH:

=> SELECT * FROM t ORDER BY len;



(17, Bepwok)
(5,M)

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

MOKHO TTOCTPOUTH UHOEKC B-mepeBo:
=> CREATE INDEX ON t USING btree (len);
CREATE INDEX

H ecnu 3allPEeTUTH IIJIaHUPOBIIUKY HOCHeJ:[OBaTeIII:HBIfI HAOCTYII, HOBBIN HHOEKC 6yr_[eT HCIIOJIb30BaH IIPU BHIIIOJITHEHUN
3alpoca:

=> 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)

VYrtunura pg_dump

Ytunura pg dump Beirpyzxaet Tonbko komanny CREATE EXTENSION, HO He KOMaH[bI CO37laHUsI 0ObEKTOB PACIIUPEHUS.
TToaTOMy A1 BOCCTAaHOBJIEHUS U3 PE3E€PBHOM KOMUU HYKHO, YTOOBI HAa CepBepe OBIJIM YCTAaHOBJIEHE BCE UCIOIb3yEMBIE
pacuIupeHus.

B cnepnyromeit Bepcuu pacimuperus 1.2 B Tabnuily no6asnen crtonber predefined. OH HyKeH A1 OIpeneieHus CTPOK,
KOTOpPHIEe OBUTH BCTABJIEHHI B TAGIUIy HE CKPUIITOM PACIIMPEHUS, a y2Ke IIOCJIe ero CO3qaHus.

Daitnn 0OHOBIIEHUS:
student$ cat /usr/share/postgresql/16/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 usamepenus. uom--1.1--1.2.sql’;

-- [OobaBuM npu3Hak, 4YTO CTpoka pobaBneHa nNpu yCTaHOBKE pacCWUpeHus.
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 cnpaBo4HuK O6yaeT NOnofHATbLCS NpU 3KChAyaTauuw pacumpeHus,
-- TO pg dump LONXEH BbIrpyXaTb HOBble CTPOKW.
SELECT pg extension config dump('uom ref'::regclass, 'WHERE NOT predefined');

Ckpunt BeI3BIBaeT GyHKIMIO Pg extension config dump, 4To6H yTUNINTA BEIIPyZKajia CTPOKHU TabJIUIIEL, YIOBIIETBOPSIOIINE
YCIJIOBHIO.

[ns mepexopma Ha Bepcuio 1.2 MBI He MOXKeM IIPOCTO YOAIUTh PacIIpeHne U nepecosmuats ero. [lomerraet cronbers len
TAOIHUIIE 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.

Ecnm MBI He TOTOBEL yOAISATh Tabnully (uiau cronbel len), To crnenyeT BHIIOTHUTL OOHOBJIEHUE:

=> ALTER EXTENSION uom UPDATE;

ALTER EXTENSION

Bes yka3aHus Bepcuu 0OHOBJIEHUE BEIIIOHSIETCS O BEPCUU 10 YMOJIYaHUIO U3 yIIpaBisiomiero daiina:

=> \dx uom



List of installed extensions

Name | Version | Schema | Description

------ B T R e TP
uom | 1.2 | util | EpuHMUb u3Mepenus. uom--1.1--1.2.sql
(1 row)

Teneps B noruveckylo komnuio 0ynyTt nonapats, KpoMe CREATE EXTENSION, u mauuble Tabnuisl uom ref.

Ecmu BBRITPY2KATh 683y AaHHBIX IIEJIMKOM, TO B PE€3€PBHYIO KOIIHIO IIOIIafdal0T BCE YCTAaHOBJIEHHEBEIE PACIINPEHNSA U TaKOoe
nmoBegeHnue 0OBIYHO HAC yCTpauBaerT. OJIHE[KO €CJI’ IIPpU BBITPY3KE YKa3aThb CXeMY, TO YCTaHOBJIEHHBIE B HeH pacCluiupeHnusa B
KOIIUIO He IIoIIaayT:

student$ pg _dump -d admin_extensions --schema util | grep 'CREATE'
CREATE SCHEMA util;
BoccraHoBUTH copmepxkuMoe Tabaunsl uom ref 13 Takoi KOIUU HE MOIYYHUTCS.

YTOoGH! BEIIPY3UTD ONPefieieHHbIe PacClINpeHusi, Hy?KHO yKa3aTh UX HUMeHa B KiIioue --extension. Ho mpu 9ToM mpungeTcst
m03a60TUTHCS O 3aBUCUMOCTSIX — €CJIM B HAIlleM CIIy4Yae BRIIPY3UTh TOIBKO CxeMy util, To 3aBuCsINast OT paCIIuPeHust
Tabmua public.t B pe3epBHYIO KONUIO HE TOTANET:

student$ pg_dump -d admin_extensions --schema util --extension uom | grep ‘CREATE'

CREATE SCHEMA util;
CREATE EXTENSION IF NOT EXISTS uom WITH SCHEMA util;

TTocne co3maHus pacIIMpPeHUs IPUBUJIETUH Ha ero 00beKTHl COXPaHSIIOTCSI B CHCTEMHOM KaTajore. Eciiu K MOMeHTY
BEIFDY3KM IPUBUJIETHY U3MEHUIINCh, pg dump fo6GaBUT B pe3ePBHYIO KOIIMIO KOMaHMH! AJ1s1 GOPMUPOBAHUS HOBHIX
TIPUBUJIETUH.



of] 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



of] 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.

10

1. daiinbl pacwmMpeHuns pacnosioXeHbl B NojkaTasiore uom AomMallHero
kaTasiora nonb3oBartens student. MpoLecc yCTaHOBKM aHa/I0TMYeH ToMy;,
YTO MCMONBL30BAJICS B AEMOHCTPALUN.

3. MNpun gobaBneHnn gaHHbIX BaXXHO, YTOObI Y HOBbIX 3anuncein 3HavyeHne
cton6ua predefined 6b1n10 false.

KoadpdomumeHTsl nepecyera:
1 doyt =0,3048 m
1 atoinm = 0,0254 m



1. YcTaHOBKA pacIiupeHusi

YcranaBnuBaeM (aiiel pacIupeHus:
student$ sudo make install -C /home/student/uom

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

/bin/mkdir -p '/usr/share/postgresql/16/extension'

/bin/mkdir -p '/usr/share/postgresql/16/extension'

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/16/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/16/extension/"'

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

ITpoBepuM, 4TO pacuinpesue HOOCTYIIHO OJIsl 3arPy3KHU B 6a3y OaHHBIX:

=> SELECT *

FROM pg_available_extensions

WHERE name = ‘uom’;

name | default version | installed version | comment

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

2. Co3maHHe pacIIHPEeHHs B 0a3e HJaHHBIX

Co3maeM pacuIMpeHre uom B HOBOU Ga3se:

=> 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

Bepcus pacuupeHus: COOTBETCTBYeT 3HaueHuIo napamerpa default version:

=> \dx uom

List of installed extensions
Name | Version | Schema | Description
------ R s e e
uom | 1.2 | public | EpuHuupl n3Mepenus. uom--1.2.sql
(1 row)

TTockoneky ninst Bepcun 1.2 ectd daiin uom--1.2.sql, To 0H 1 UCIONB3yeTCS OIS CO3TAHUS paclIupeHus. A Os TeX, KTO
xoueT nepedty ¢ 1.1 unu ¢ 1.0, *MEIoTCsI COOTBETCTBYIOIINE IIYTH OOHOBIIEHUS.

3. Pacuimpenue cCiipaBOYHHKA

o6aBnsiem ¢yTH u mouMel. Ctonben predefined 3anonusieTcst 3HaYeHneM 1o ymondanuio (false):
=> INSERT INTO uom_ref VALUES ('¢yT', 0.3048);

INSERT 0 1

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

INSERT 0 1

CKOJIBKO K€ JIOUMOB B QyTe?

=> SELECT uom2uom(1l, '¢yt', 'mwoim');

uom2uom

12.0000000000000000
(1 row)

4. A3MeHeHHE OOCTyIIa



Co3paeM OTAEJBHYIO POJIb AJIS JOCTyna K Tabnuie uom ref:
=> CREATE ROLE util;

CREATE ROLE

YutaTh U3 TAOIHUIILI MOXKET TOJILKO HOBAsI POJIb:

=> GRANT SELECT ON uom_ref TO util;

GRANT

=> REVOKE SELECT ON uom_ref FROM public;

REVOKE

5. pg_dump u 00BbEKTHI pacIIuPEeHHuH

HHbopMalus 0 TOM, COOepKUMoe Kakux Tabiui 6ymeT BEIrpyKaTh pg dump, coxpaHsieTcsi B pg_extension:

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

WHERE extname = ‘uom’;
extname | extconfig | extcondition
_________ T
uom | {uom_ref} | {"WHERE NOT predefined"}
(1 row)

3anyckaeM pg dump:

student$ pg_dump -d admin_extensions

-- PostgreSQL database dump

-- Dumped from database version 16.3 (Ubuntu 16.3-1.pgdg22.04+1)
-- Dumped by pg dump version 16.3 (Ubuntu 16.3-1.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 uom WITH SCHEMA public;

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

COMMENT ON EXTENSION uom IS 'EguHuubl usamepenus. 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
oM 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;

IIpoBepuM, Kak pg dump BEI'pPYKaeT 00BEKThHl PACIIUPEHUs:

e Tabnuna, Tun, GYHKIUY U OIIePaTOPH He BHIIpyxawTca. Oru 6yayT cospansl komanao CREATE EXTENSION. B
cucTeMe, TIe IPOU3BOAUTCS BOCCTAaHOBJIEHNE, IOJI2KHA OBITh Ta JKe BEPCUs pacIIupeHus, YTO IIPU BEITPY3Ke.

e CopmepKKUMOe BHOBb H0OaBIEHHBIX CTPOK TaOIMIIE! BEIIPYKaeTcs B Bume KoMaHasl COPY.

e [IpaBa moctyna K tabmuie uom ref hpopMupyoTcs TaKuMu, KaKUMM OHM OBUIH Ha MOMEHT 3amycka pg dump.

I ToTO YTOOBI IIPABUJIBHO BBITPY3UTE IIPAaBa JOCTYIIa, B CACTEMHOM KaTaJlore COXpaHAeTCsS I/IH(I)OpMaI.[I/IH O IIpaBax Ha
00BEKTHI, BBIJAaHHBIE CKPUIITAMU CO30aHUA pacmeeHHﬁ:

=> SELECT objoid::regclass, initprivs
FROM pg_init_privs

WHERE privtype = 'e’;

objoid | initprivs

......... g
uom_ref | {student=arwdDxt/student,=r/student}
(1 row)

Bes aToro 6r110 651 HeBo3MOXKHO chopmupoBaTs Komanay REVOKE.



