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OcobenHocTu paboTel pg_dump
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Bo3moxxHoctu

(GYHKIMU U SI3bIKH POTPaMMUPOBaHUS
TUIIbI JAHHBIX, OTI€PATOPbI, METOZBI JOCTYTIA
00epTKY CTOpOHHUX JaHHBIX (FDW)

MexaHU3MBbI

M3MeHsIeMbIM CUCTeMHBIN KaTaior
API py1s1 mogK/TIOUeHYsT BHELITHUX 00paO0TUMKOB
3arpysKa M BbIIIOJIHEHHeE [10/1b30BaTe/IbCKOro Koja

PaclwmpsieMoCcTb — BaxHelwas yepta PostgreSQL — 3T0 BO3MOXHOCTb
noAKNYaTh «Ha NeTy» HOBbIN (PYyHKUMOHAN 6€e3 M3MEHEHMS Kofa cepBepa.

TakvMm 06pa3oM MOXHO 406aBNSATb A3bIKM NPOrPAMMUPOBAHNS

1 paspabaTbiBaTb HA HUX PYHKLMKW, ONPeaensiTb HOBbIE TUMbI AaHHbIX

1 onepaTopsbl 418 paboTbl C HUMKW, CO3/1aBaTb HOBbIE METOAbI A0CTYNa A
TUMNOB [laHHbIX, pa3pabaTtbiBaTb 06EPTKM CTOPOHHMX AaHHbIX ANS
NOAKNOUYEHMSA K BHELLHUM UCTOYHMKAM.

[ns Toro 4To6bl 3TO 6bINO BO3MOXHbIM, CUCTEMHBbIN KaTasnor PostgreSQL
XpaHUT 60/1bLLOE KONMYeCcTBOo MHhopmaumm 06 obbekTax B/l. dta
NHpopMaLIMA He 3alunTa XEeCTKO B Kog, cepsepa. Nosib3oBaTtesniv MoryT
N3MEHATb CoAepXnmoe Tabnny, CUCTEMHOIO KaTtasora, TeM caMbIM
[06aBNAA HOBble 0ObEKTLI N CBA3AHHbIN C HUMU (PyHKUMOHa.

Kpowme ToOro, B nucxogHom koge PostgreSQL BCTpoeHO 60/1bLLOE KONMYECTBO
XYKOB W pasninyHbix APl ons nogkItoveHNsa nonb30BaTelbCkUX PyHKUMNA.
3710 faeT BO3MOXHOCTb pa3pabarbiBarb Takme pacLumpeHuns Kak

pg_stat statements, auto_explain, pldebugger n mHorne, mHorue gpyrue.

3aBepLluaeT KapTUHY BO3MOXHOCTb 3arpyXartb B CepBepHble MpoLecchl
nosb3oBaTeNbCKMiA kod. Hanpumep, MOXHO HanucaTb pasgensiemyto
61M6noTEKY N NOAKNKYaTb ee Mo xoay paboTbl.

https://postgrespro.ru/docs/postgresql/16/extend-how

B kauecTBe NpeaocTepexeHus cneayet oTMETUTb, YTO BbIMO/IHEHME
npoLieccaMm cepepa HenpaBUIbHO HaNMCaHHOIO NO/Ib30BaTeNbCKOro Koga
MOXXET MPUBECTM K KaTacTpodmuecknm nocneactensm. CneayeT noBepsiTb
TO/IbKO MPOBEPEHHOMY KOAY U3 HAAEXHbIX UCTOYHUKOB.


https://postgrespro.ru/docs/postgresql/16/extend-how
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['pyrira B3auMocCBsi3aHHbIX 00beKTOB B/l

yCTaHOBKa BCeX 00BEKTOB OJJHOM KOMaH/[0M
HEBO3MOXHOCTb YIA/IUTh OT/e/TbHBINA 00BEKT
COXpaHeHUe CBsI3U MPU BBITPY3Ke C MOMOLIbI0 pg_dump
WHCTPYMEHTHI /1Sl TIepexofia Ha HOBYIO BePCHI0

N cTounuku

B cocTaBe aucTpubyTtuBa (contrib)
BHeIIIHWe PaCIIMPeHuUst
BO3MO>KHOCTh CO3/IaHHsI COOCTBEHHBIX PACIIMPEeHHUH

BbiBaloT cUTyaumm, Korga HecKo/1Ibko 06bEKTOB 6a3bl AAaHHbLIX JTOrMYECKN
CBSi3aHbl MeXay coboil. Hanpumep, HECKO/IbKO TUMOB AaHHbIX, OYHKLUUN
1 oneparopbl 4151 paboTbl C HAMWK, KNacchkl ornepaTopoB. Takyl CBSA3b
MOXHO cAlenartb SIBHOM C NOMOLLIbIO MeXaHn3ma pacLunpeHui.

9710 obneryaet ynpasneHme o6bLeKTaMu:
* BCe 00beKTbl yCTaHaB/MBAKTCA OAHON KOMaHAOMW;

* HEeBO3MOXHO YOaUIUTb OTAG]'IbeIVI 00beKT — pacwmnpeHmne MOoxXxHo
YAUTNTb TOJIbKO MNMOJIHOCTbHO,

* CBSA3b MeXAy 00beKTaMu COXpPaHSIeTCs 1 NPu CO3A4aHNN Pe3epBHOI Konuu
C NMOMOLLIbIO YTUANTLI pg_dump;

* €CTb MHCTPYMEHTbI A/151 yNpaBAeHUst BEPCUSMU PaCLLUNPEHWIA.

B cocTtas PostgreSQL BXoaMT 3Ha4YNTEIbHOE KOSINYECTBO NOJ1E3HbIX
pacLpeHniA, 4YacTbio U3 KOTOPbIX Mbl YK€ NOJIb30BaJNCh.

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

Apyroi nctouHnk — PostgreSQL Extension Network (PGXN) — ceTb
pacwumpeHuii no aHanornn ¢ CPAN ansa Perl: https://pgxn.org/

PacluMpeHuss MOryT pacnpocTpaHaTbCs U ApyruMu cnocob6amm, B TOM Yncie
yepes nakeTHble peno3nTopun AMcTpuodyTneoB OC.



https://postgrespro.ru/docs/postgresql/16/contrib
https://postgrespro.ru/docs/postgresql/16/contrib-prog
https://pgxn.org/
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Co3gaHune pacimpeHus Posjgres

CREATE EXTENSION
VERSION '1.0' DROP EXTENSION
» 10 | >
cKkpunT
co3gaHus

umsi--1.0.sql

umsi.control

PacwunpeHue yctaHaBnmBaeTcs B 6a3y gaHHbIX komaHaoin CREATE
EXTENSION. Mpu aToM A0MKHbI CylecTBOBaTh ABa (haina:

* ynpasnawowmin caiin «ums.control» ¢ napameTpamm paclUMpeHuns;
* CKpUNT co3faHnA 06bEKTOB pacLUMPeHUs «UMs--8epcust.sql».

Bepcua TpagmymoHHo nmeet Bua «1.0», «1.1» U T. 4., HO 3TO He
06s3aTe/IbHO: OHa MOXET COCTOATb M3 JII0ObLIX CUMBOJIOB (HO HE A0/IKHA
cogepXaTb «--» N HAUMHATbLCA UM 3aKaHYMBATbLCA Ha «-»).

O6bIYHO Bepcuto He ykasbiBatoT B KomaHae CREATE EXTENSION,
MOCKOJIbKY TeKyLllaa akTyasibHasA Bepcus 3anvcaHa B yrnpasnsiolem ganne
(napameTp default_version) n ncnosb3yeTcsa No yMon4aHuto.

[pyrne napameTtpsbl B ynpasnsatowem daiise ykasbiBatoT Ha BO3MOXHOCTb
nepemMeLLeHns 06bEKTOB paclumnpeHmns mexay cxemamu (relocatable),
3aBUCMMOCTW OT APYrnX paclumpeHunii (requires), BO3MOXHOCTb YCTaHOBKU
TONbKO Cynepnonib3oBatesiem (superuser) u np.

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

PacwunpeHnune ygansietcst komaHgon DROP EXTENSION. Ckpunt anisi
yaaneHus o6bekToB He TpebyeTcA.

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



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

VcraHoBKa paciuupeHus

Dabl ¢ HCXOTHBIM KOOJOM yqeﬁHoro pacurupeHus UuoM (eﬂI/IHI/II_U)I I/I3MepeHI/IH) PacIioJIO’KEHEBI B KaTaIore uom J0MalTHero
KaTaJIora 1oJib30BaTesis student:

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

total 28

-rW-rw-r-- student student 163 uiH 23 19:17 Makefile
-rw-rw-r-- student student 1132 wmiH 23 19:17 README.md
-rw-rw-r-- student student 1644 wioH 23 19:17 uom--1.0--1.1.sql

SrW-rw-r-- student student 755 wmioH 23 19:17 uom--1.1--1.2.sql
-rW-rw-r-- student student 2794 won 23 19:17 uom--1.2.sql

1
1
1
-rw-rw-r-- 1 student student 939 uwoH 23 19:17 uom--1.0.sql
1
1
-rw-rw-r-- 1 student student 93 wmioH 23 19:17 uom.control

Cpenu ¢paiiyIoB ecTh YIIPaBJISIOMIMEI Qatiy ¢ HaCTpOMKaMU:
student$ cat /home/student/uom/uom.control

default version = '1.2'
relocatable = true

encoding = UTF8

comment = 'Units of Measurement'

default_version ompefiesisieT BepCHIo 110 yMOJIUaHHUI0, 6e3 3TOro ITapaMeTpa BepCHIo IIpHeTcs yKa3bIBaTh SIBHO;

relocatable TOBOPHUT 0 TOM, YTO pacIIMpeHHe MOKHO IlepeMellaTh U3 CXeMbI B CXeMy (MBI IIOTOBOPUM 00 3TOM UyTh II03Ke);
encoding TpebyeTcs, €CIM UCII0JIb3YIOTCSI CUMBOJIBL, OTJIMYHEIe 0T ASCII;

comment oIlpefiesigeT KOMMeHTapHH K pacIIupeHHI0.

IJTO He BCe BO3MO>KHbBIE IIapaMeTpBbI; TIOJIHBIM CITMCOK MOYKHO Y3HaTh U3 JOKYMEHTaIluH.

daiinel, 061ITHe I BCeX KIacTepoB 0HOM Bepcuu PostgreSQL, HaxozagTcs B KaTasore SHAREDIR:
student$ pg_config --sharedir
/usr/share/postgresql/16

B yacTHOCTH, $aiiibl yCTaHOBJIEHHBIX paclIupeHUH HaxoaTcsa B KaTanore SHAREDIR/extension. Hampumep, ¢aiiisl paciiupeHus
pg_buffercache:

student$ 1ls $(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

JlJ1g yCTaHOBKH PacIIMpeHUH 00bI9HO HCII0/Ib3yeTcd YTHINTA make. Ecyi paciupeHye TpeOyeT KOMIIM/ISIIUY, a PostgreSQL
YCTaHOBJIEH U3 IIaKeTa, JOII0JHUTEJILHO HY>KHO YCTaHOBUTE IaKeT /71 paspab0TUMKOB; er0 MMsI 00BIUHO COIEPIKUT CI0BO dev,
HanpumMmep postgresql-server-dev-16. IlakeT BKJI0YaeT Bce He0OX0UMOe /I COOPKH, B TOM UHCJIe 3aTr0JI0BOYHbIe (aiiIbl
PostgreSQL.

Harrre paciupeHue CoepsKUT TOAbKO GYHKIMH Ha SQL U He TpebyeT KOMIIMIAITMU U c60pKH, IT0aToMy Makefile momxen
06ecCIIeduTh TOJILKO KOITMPOoBaHUe ¢aiinoB pacmuperus 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)

o JlepemenHas EXTENSION sajaeT HMs pacIlIpeHMs;

e JlepemeHHas DATA olmpefiesnsieT CIIMCOK GaiyoB, KOTOPhIe HAZO0 cKoImupoBaTh B SHAREDIR (KpoMe yIIpaBJIsIOIero);

e JlocieHHe CTPOKK He MEHSIOTCS, OHHU ITOK/II0Yal0T HHOPaCcTPyKTypy PGXS /11 ycTaHOBKY pacIIUpeHUN. Ba)KHO, 4TOOBI
yTuanuTa pg_config 6ply1a JOCTYIIHA — MHade HeU3BeCTHBI ITyTH, 110 KOTOPEIM yCTaHOBJIeH PostgreSQL.

VcTaHOBUM paclIMpeHue, BHIIOJHUB make install B kaTasore paciuypeHus:
student$ sudo make install -C /home/student/uom

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



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

VcTaHOBKa paclIMpeHHs 00BIYHO BHIIIOIHSAETCS CyIIepIIob3oBaTe/IeM, B OKpY>KeHUH KOTOPOTo Iy Th /10 UCIIOTHAEeMBIX $aiiioB
PostgreSQL Mo>KeT OBITH He yKa3aH. B aToM cilydae B KOMaH/le YCTAHOBKU HY>KHO IBHO 3aZlaTh PacIIOJI0KeHHe YTUIUTHI
pg_config:

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

Crmcoxk pacmeeHHﬁ, YCTaHOBJIEHHBIX Ha CcepBepe U NOCTYIIHBIX /I 3aTrPy3KU B 6asbl [OaHHBIX KyIaCcTepa, BU/IeH B CUCTEMHOM
KaraJiore:

=> 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 |
pgcrypto |
pgrowlocks |
pgstattuple |
plpgsql |
postgres fdw |
refint |
seg |
sslinfo |
tablefunc |
tecn |
tsm system rows |
tsm system time |
unaccent |
uom |
uuid-ossp |
xml2 |
(49 rows)

1.0
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B cTaHgapTHEIX 6a3ax JaHHBIX YCTAHOBJIEHO TOJIBKO pacIiupeHue plpgsgl.

CHHCOK BePCUI HAIIIETO PACITHPEHUS:



=> 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 paciupeHui B PostgreSQL IMoHUMaKTCA KaK UMeHa, a He KaK HoMepa. /IpyruMu ciioBaMy, 1.1 1 1.2 — 3To IIpOCTO [iBe
pasHble BepCHUH, UX IOPSIOK He OIIpefiesIeH.

3arpysuM B HOBYIO 6a3y JaHHBIX Bepcuio 1.0 paciiupeHus 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
Name | Version | Schema | Description
--------- B T e s
plpgsql | 1.0 | pg _catalog | PL/pgSQL procedural language
uom | 1.0 | public | EOMHMUB M3MepeHus. uom--1.0.sql
(2 rows)

PacimpeHue ITOSIBUJIOCH B 6a3e JaHHBIX, OHO COJIEP)KUT TaOJIHITy U GYHKIIHIO:
=> \dx+ uom

Objects in extension "uom"
Object description

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

OGBEKTHI YCTAHOBJIEHEI B CXEMY, B KOTOPOM OHU GBLTH GBI CO3JaHEI II0 YMOTUAaHUIO; B JAHHOM ciIydae — public. Ilpy co3gaHuu
PpacIIupeHYst MBI MOLJIU GBI YKa3aTh CXEMY SIBHO:

CREATE EXTENSION uom SCHEMA public;
QYHKIIUA YMeeT IIepeBOJUTh 3HaYeHUsI U3 OJJHOM eJUHUIIB] JUINHEI B IPYTYIO:
=> SELECT uom2uom(1l, 'Bepcta', 'caxeHb') AS "CaxeHen B BepcTe";

CaxeHelh B BepcTe

500.0000000000000000
(1 row)

AB TaﬁJII/II_Ie XPaHUTCA CITUCOK IIOAIeP>KUBaeMBbIX e JUHUI] U3SMEPEHUS:

=> SELECT * FROM uom_ref;

name | k
........ Fomm e a o
M | 1
KM | 1000
cM | 0.01
BepcTa | 1066.8
caxeHb | 2.1336
apuvH | 0.7112
Bepwok | 0.04445

(7 rows)

O6BeKThI paclIMpeHuUs 6BIIN CO3/iaHbl SQL-CKpHUIITOM /7151 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;

e [lepBas CTpoKa ¢arisa IpefoTBPAIlaeT CAyIaHHBIN 3aIlyCK CKPUIITA BPYYHYI0, OH JJ0J/DKeH paboTaTh TOJIBKO IIPU
BeirtosiHeHUH CREATE EXTENSION.

e [IpH CO3maHHHU paCIIMPEeHMs Bce KOMaH/IbI BBIIIOJIHAKTCS B OJHOM TPaH3aKIHUH, II09TOMY KOMaH/bI YIIpaBJIeHH
TpaH3aKIUAMU (4 cJIy>keOHble KOMaH/ABI, TakKe, kKak VACUUM) 37ieck He JOITyCKalOTCH.

e IIyTh IToMCcKa (mapaMmetp search_path) 6yzieT ycTaHOBJIEH Ha eJMHCTBEHHYIO CXeMy — TY, B KOTOPOH CO3/Ial0TCs 06 BeKTHI
pacIupeHus.

[IpHHA/JIE’KHOCTH K paclINpeHUI0 He aeT HaIIpsIMYIO YasTh 00'beKThI:
=> 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.

HpI/I 9TOM Me€XaHU3M pacmupem/n?l He 0TCJIe’KUBaeT U3MEHEHUsI CaMUX 06heKTOB. HaanMep, ,Z[OGaBJIeHI/Ie CTO]IGIJ;a B TaGJII/IIJ;y
WA USMEHEHHEe (l)yHKHI/II/I He BBI30BET OITHMOKH. BHOCUTH H3MeHEHHUS B 06'HEKTHI pacurupeHus He cjienyer.

PaciiupeHue U ero 065eKThHl MOYKHO IIepeHOCHUTE B JIpYTYIo 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)

BepHeM pacinpeHHe 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'
cKkpunT cKkpunT
co3gaHus 06HOB/NEHNS

umsi--1.0.sql

umsi--1.0--1.1.sql

ums--1.1--1.2.sql

ums.control : ums--1.2.control |

napamerpbl AOMOHUT.
P P napameTpbl

OG6HOB/IEHNE BEPCUM pacLLUMPEHMS BbINONHAETCS komaHaon ALTER
EXTENSION UPDATE. lNpwn 3TOM 0/1XEH CyLLLeCTBOBaTb CKpUNT
OGHOB/IEHUA «UMSI--cmapas-8epcusi--HoBasi-8epcusi.sql», cogepxaiymi
HeobxoAnMble AN19 0OHOB/IEHUS KOMaH/bI.

Takke Heo6X0ANMO U3MEHUTb YNPaBASAOLWNIA doaiin «umsi.control», 06HOBUB
aKTyasibHY0 BEPCUIO U, BO3MOXHO, Apyrve napamerpsbl.

Mpy HEOBXOAMMOCTUN MOXET CYLLLEECTBOBATb M OTAE/bHbIN YNpaBnsoLLnii
thaiin, npuBsiaHHbIN K Bepcun. Hanpumep, ecnv B Bepcumn 1.2 nosiBunach
3aBUCUMOCTb OT APYroro pacluMpeHunst, To 3Ty 3aBUCUMOCTb JlydLlie yKa3aTb
He B OCHOBHOM ynpaBnsioLLeM doaiine, a B AONONHUTENLHOM dhaline Bepcum
1.2. NMapaMeTpbl, yKazaHHble B AONONHUTENIbHOM ynpaBnstoLeM daline,
MMEIT NPUOPUTET Ha NapaMeTpamMm OCHOBHOTO.

B npumepe, npuBeAeHHOM Ha cranje, nokasaHbl CKpUNTbl 0GHOBNEHNSA
1.0-1.1n1.1-1.2. MoxHo co3gatb 1 ckpunt 1.0 - 1.2, HO, KaK npaBuno,
3TO He TpebyeTcs: MexaHM3M pacLUMPEHNiA cam 6epeT Ha cebs BbIGop NyTu
O0OHOB/IEHNSA C YYETOM [OCTYMHbIX NEPEXofoB Mexay Bepcusamu. Hanpumep,
ecniv yctaHosneHa Bepcua 1.0, To ee MOXHO 06HOBUTL cpasy Ao 1.2:
CHayas/1a aBTOMartnyeckn npumenutca ckpunt 1.0 1.1, a 3atem 1.1 - 1.2,

Kak v npu cosgaHunn, npy 06HOB/EHU HOMEP BEPCUN 0ObIYHO HE
yKa3sblBalOT — B 9TOM C/ly4yae 06HOB/IEHME NPONCXOLUT [0 NocneaHei
aKTyasibHOW Bepcuun, 3anncaHHo B OCHOBHOM yrpaBnisitolem daine.

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



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

Bepcuu pacimpeHus 1 0GHOBJIEHHE

B cienyrorreit Bepcuu uom 1.1 1o6aBIeH THUI TaHHBIX [JIS e IHHUIT IJIUHBL, OTIEPATOPBI CPABHEHUS Ui 3HAUEHUI 3TOTO THIIA U
KJIaCC 0IIepaTOPOB, ITO3BOJISTIONTHH HH/IEKCHPOBATh CTOJIOIIE TAGJIHI] TAKOTO THIIA.

Paiia c U3SMeHEeHUSIMU:
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

);

-- Peanu3sauua onepaTopoB CpaBHeHWs pOnd 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_1lt, 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 CO3aHuU HOBOU BepPCHHU pacCIIpPeHHd BOSMOXXHEBI IBa CII€HApHs:

e B (6a3e JaHHBIX eCTh IPEBIAYINAs BEPCHsL, HY’>XKHO 0GHOBUTE PaCIIHpEHHe.
o TIpefbIayIei BepCHU HET, HY)KHO CPa3y CO3[aTh 60JIee MO3AHIOI BEPCHI0 PaCIIHPEeHISL.

V6enumcs, 9T0 MBI MO>KeM ITepeiiTH ¢ Bepcuu 1.0 Ha Bepcuio 1.1. CIIMCOK [OCTYIIHBIX BAPUAHTOB 00HOBJIEHUS:

=> SELECT *

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

ORDER BY source, target;

source | target | path
........ e e e e e e e eooo -
1.0 | 1.1 | 1.6--1.1

1.0 | 1.2 | 1.6--1.1--1.2
1.1 | 1.2 | 1.1--1.2

(3 rows)

BBITIOJTHUM 06HOBJIEHUE:



=> 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)

Temneps Gy/eM co3/jaBaTh Bepcuio 1.1, mpeiBapUTeIbHO YIaJIUB pacuIupeHye. IIpy yaaJleHHH pacIiupeHus YIAISIOTCI U eT0
00'BEKTEHL:

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

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

Cpasy co3iaeM paclIupeHue BepcruH 1.1 B OT/[eIbHOM cXeMe, 06eCIIeYnB BUAUMOCTE 00bEKTOB B Hefl:
=> 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
------ L T L I P
uom | 1.1 | util | EpuHMUb u3MepeHus. uom--1.0--1.1.sql
(1 row)

[t cosmanus Bepcud 1.1 MexaHH3M pacIIupeHUH cCHavasla 6y/eT uckaTh ¢parr uom-1.1.sql, koroporo Het. Ho k Bepcum 1.1
MO>KHO IIPHHTH II0 IIeII0YKe: CHa4aJjIa Co3kaTh Bepcuio 1.0, 3aTeM 06HOBHUTE 710 1.1. 3TO caMBbIli KOPOTKHUM IIyTh 10 Bepcuu 1.1, a B
HallleM IIpHMepe U e[HHCTBeHHBIN.

HOCMOTpHM Ha THII JaHHBIX uom. /IJ19 Hero OoIIpeeJsieHbl OIlepaTOpPhbl CPaBHEHM e TUHUIT JJINHBIL:

=> 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, 'apwuH' )::uom > ( 8, 'm' )::uom;
?column? | ?column? | ?column? | ?column? | ?column?
---------- BT T T T e S S
f | t | t | t | f
(1 row)

HOBBIH THIT MOYKHO HCII0JIF30BaTh B KaUeCTBE THIIA JAaHHBIX /IS CTOJIOIA Ta6 IHITHL:
=> 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
JlaHHBIe B TabJIMIle MOKHO COPTHPOBATh:

=> SELECT * FROM t ORDER BY len;



(17, Bepwok)
(5,M)

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

MO>KHO ITOCTPOUTD HH/IEKC B-iepero:

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

CREATE INDEX

U eciy 3aIIpeTUTh IUIAHUPOBIIUKY II0C/I€0BATEILHBIN JOCTYII, HOBBIM MHJEKC Gy/eT UCII0Ib30BaH IIPH BHIITOJTHEHUH 3aIIpoca:
=> 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)

Vruaura pg_dump

Vruaura pg_dump BeIrpy»KaeT Toabko KoMaHAy CREATE_EXTENSION, HO He KOMaH/BI CO3IaHUSI 00 beKTOB PaCIIMpPeHYs.
IToaToMy /iJI1 BOCCTAHOBJIEHUS U3 pe3epBHOI KOIIMH HY>KHO, YTOOBI Ha cepBepe ObLIN YCTaHOBJIEHBI BCe HCII0JIb3yeMble
paciIupeHusl.

B ciepyrolieil Bepcuu paciirpenus 1.2 B Tabimiy no6asiieH crosber predefined. OH Hy)KeH IS OIIpefieIeHUs CTPOK, KOTOpEIe
OBLTM BCTABJIEHB! B TAGJIMITY He CKPUIITOM PACIIUPeHUs, a y>Ke II0CJIe ero CO3aHus.

daiis 06HOBJIEHUS:
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 usmepenus. uom--1.1--1.2.sql’;

-- [OobaBuM npu3Hak, 4YTO CTpoka pobaBneHa Npu yCTaHOBKe pacCWMpeHus .
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 cnpaBo4HMK BypeT MOMOMHATBLCA MPU 3KCnAyaTauuum pacumnpeHus,
-- To pg dump [OMXEH BbIrpyXaTb HOBblE CTPOKM.
SELECT pg extension config dump('uom ref'::regclass, 'WHERE NOT predefined');

CKpHIT BBI3BIBaeT QyHKIHIO pg_extension_config dump, 4TO6BI yTHINTA BEITPY’Kajla CTPOKH TaOJIUIIE], YEOBIETBOPSIOIIHE
YCJIOBHIO.

JlJIs1 TIepexo/ia Ha BepCHIo 1.2 MBI He MOYKEM ITPOCTO YAAJIUTD PaclIupeHIe U IIePeco3faTh ero. [loMemaeT CToIGel] len TaGIHITHI 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.

Ecyz MBI He TOTOBBI YAQIATH TabIHIly (MUIH cTOJI6eI] len), TO clefyeT BEIIIOJHUTE 06HOBJIEHHE:!

=> ALTER EXTENSION uom UPDATE;

ALTER EXTENSION

Be3s yka3aHUs BepcUH 00HOBJIEHHE BBITIOHSIETCS /[0 BEPCHHU 110 YMOJYaHUI0 U3 yIIpaBJIsAoIero daia:

=> \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)

Tenepsb B JIOTHYeCKy0 KOIHI0 OyAyT IonafaTs, KpoMe CREATE EXTENSION, u gaHHbIe TabaIuLbl uom_ref.

Ecyu BBITPY>KaTh 6a3y JaHHBIX I1eJIMKOM, TO B pe3epBHYI0 KOIIHIO II0IIalal0T BCe YCTaHOBJIEHHbIE PACIIUPEeHHs U TaKoe
ToBe/leHHe 06BIYHO Hac ycTpauBaeT. OJfHAKO ecyIH IIPH BEITPY3Ke YKas3aTh CXeMy, TO yCTaHOBJIEeHHEIE B Hell pacIIUpeHUs B
KOIIHIO He IIOIa/yT:

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

CREATE SCHEMA util;
BoccTaHOBHUTE CcofiepKUMOe TabJIMITel uom_ref 13 TakoH KOIIMH He IOJTyIHTCS.

UT0G6HI BLITPY3UTH OIIpefiesIeHHbIe paclIupe s, Hy>KHO yKa3aTh UX UMeHa B KJIoue —-extension. Ho IIpu aTOM IIpHieTCS
1103a60TUTHCS 0 3aBUCUMOCTSIX — €CJIM B HallleM cJIydae BBITPY3UTh TOJBKO CXeMy util, To 3aBucsIIIas OT paciInpeHus TabInIa
public.t B pe3epBHY0 KOIIHIO He II0IIafleT:

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

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

ITocre co3faHms paclIMPeHNs IPUBUIETHH Ha eT0 00beKTHI COXPaHSIIOTCSI B CHCTEMHOM KaTaJsiore. ECJIM K MOMeHTY BBITPY3KH
TIPUBUJIETUH U3MEHUIUCH, pg_dump 06aBUT B pe3epBHYI0 KOIIMI0 KOMaH/bI /7151 QOPMUPOBAHUS HOBBIX IIPUBUJIETHH.



of] PROFESSIONAL

Toru Posygres

Pacipsiemocts — BakHen1ee cBOMCTBO PostgreSQL
PacmmpeHusi — yTiakOBKa CBsI3aHHBIX 00beKTOB B/]

MexaHu3M pacllipeHui COAEePKUT UHCTPYMEHTBI JJ1s
0OHOB/IeHUs BepCHi, TIOA1eP)KKH paboThl pg_dump



of] PROFESSIONAL

[1pakTuka Pos{gres

1. YcranoBuTe paciivpeHre UOmM U yOeJUTECh, UTO OHO TTOSBUIOChH
B CITUCKe JOCTYMHbIX.

2. Co3paiiTe paciiMpeHHe uom, He yKa3biBas BEPCHUIO.
Kakas Bepcust co3zanach U KAKUMU CKPUTITaMU?

3. [Mob6aBbTe B CIIpaBOUYHUK (YTl U IHOHMBI.

3mMeHHTe AOCTYII K CIIpaBOYHOM Tabsuie:
nipuBwierust SELECT fio/pkHA OBITH TOMBKO Y CIeI[HabHO
CO3/JaHHOM POJIY, a He Y BCeX.

5. TlpoBepbre, Kak pg_dump BeITpyKaeT 00bEKThHI pacIIUPeHUs:
TabsuIly, TUM, GYHKI[UH U OTIePaTOPhl, COAEPKUMOe TaOJIHUIIbI,
rpaBa JJOCTyIIa.

10

1. daiinbl paclMpeHns pacnosioXeHsbl B nojkatasiore uom gomallHero
kaTasiora nonb3oBatens student. MpoLecc ycTaHOBKM aHa/IoOrM4YeH ToMy,
YTO NCMOMb30Ba/ICS B AEMOHCTPALMMN.

3. MNpun gobaBneHnn AaHHbIX BaXHO, YTOObI Y HOBbIX 3anuceil 3HayeHne
cton6ua predefined 6b1/10 false.

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



1. VcraHOBKa paclipeHHs

VcranaBiyuBaeM $aliIbl paclIupeHus:
student$ sudo make install -C /home/student/uom

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

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

HpOBEpI/IM, YTO paclIvpeHre JOCTYIIHO I 3arPy3KU B 6a3y MTaHHBIX:

=> SELECT *

FROM pg_available_extensions

WHERE name = ‘uom';

name | default version | installed version | comment

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

2. Co3paHme pacimpeHus B 6a3e JaHHBIX

CosziaeM pacIIHpeHHe uom B HOBOM Gase:

=> 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 pacIIupeHus COOTBETCTBYeT 3HaUeHHI0 TapaMeTpa default_version:

=> \dx uom

List of installed extensions
Name | Version | Schema | Description
------ B e e S e R R
uom | 1.2 | public | EpuHuupl n3MepeHus. uom--1.2.sql
(1 row)

ITocKoJIBKY /iJId Bepcud 1.2 ecTh $aiir uom--1.2.5ql, To OH ¥ UCII0JIb3YeTCs AJI CO3LAHUS PaCIIupPeHus. A Ul TeX, KTO X04eT
nepedTH ¢ 1.1 mm ¢ 1.0, UMeITCS COOTBETCTBYIOITME ITyTH 00HOBJIEHYS.

3. PacinpeHue CipaBOYHHKA

Job6asigzeM QyTHI U JroHMEL CTosi6ers predefined 3amosiHseTcs 3HaUeHHeM 110 yMordaHUIo (false):
=> INSERT INTO uom_ref VALUES ('¢yT', 0.3048);

INSERT 0 1

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

INSERT 0 1

CKOJIBKO JKe JII0MIMOB B QyTe?

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

uom2uom

12.0000000000000000
(1 row)



4. ©sMeHeHHe J0oCTyIla

Co3zaeM OT/IeJIbHYIO POJIb /LIS IOCTyIIa K TabsuIle uom_ref:
=> CREATE ROLE util;

CREATE ROLE

YuTaTh U3 TaGJIUIIBI MOXKET TOJIFKO HOBas POJIb:

=> GRANT SELECT ON uom_ref TO util;

GRANT

=> REVOKE SELECT ON uom_ref FROM public;

REVOKE

5. pg_dump u 06 BbEKTHI pacHIupeHuH

VHopMaIus o TOM, COZep>KUMOe KaKUX TabJIuL 6yZieT BEIrPy>KaTh pg_dump, COXpaHseTcs B pg_extension:

=> SELECT extname, extconfig::regclass[], extcondition
FROM pg_extension
WHERE extname = 'uom';

extname | extconfig | extcondition
_________ i
uom | {uom_ref} | {"WHERE NOT predefined"}
(1 row)

3anyckaeMm pg_dump:

student$ pg_dump -d admin_extensions

-- PostgreSQL database dump

-- Dumped from database version 16.2 (Ubuntu 16.2-1lubuntu4)
-- Dumped by pg dump version 16.2 (Ubuntu 16.2-1lubuntu4)

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
aoinM 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;

[IpoBepHM, Kak pg_dump BEITPY»KaeT 0G'bEKTHI PaCIIHPEHHUS:

e Tabsuua, THUII, QYHKIIUH U 0IIepaTopHI He BEITPy-KatoTcsd. OHU 6yAyT cosfanbl KoMaHzoi CREATE EXTENSION. B cucTreMe,
TI/le IIPOU3BO/IUTCA BOCCTAaHOBJIEHHE, [[OJDKHA OBITh Ta 7K€ BePCHs PaCIIMpPeHMs, YTO IIPH BEITPY3Ke.

e Cozep>KHMOe BHOBE [106aBJIeHHBIX CTPOK TabJIMIIBI BEITPY>KaeTcsl B BHe KoMaHAbI COPY.

e [IpaBa focTyma K Tabsuile uom_ref GopMUPYOTCA TAKMMU, KAKMMH OHU OBLIM Ha MOMEHT 3aIlycKa pg_dump.

J7151 TOro YTOGRI ITPaBHJIBHO BRITPY3UTH IIpaBa AOCTYIIA, B CHCTEMHOM KaTaJIoTe coXpaHseTcss MHPopMaIiys o IpaBax Ha 06'6eKTHL,
BBIIaHHBIE CKPUIITAMH CO3JJaHUs pPaCIIApeHHH:

=> SELECT objoid::regclass, initprivs
FROM pg_init_privs
WHERE privtype = 'e';

objoid | initprivs

_________ g
uom ref | {student=arwdDxt/student,=r/student}
(1 row)

Be3 3Toro 65110 65 HEBO3MOXKHO chopMUpoBaTh KoMaHy REVOKE.



