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OTKa3 OT OTBETCTBEHHOCTU

KomnaHua Postgres Professional He HeceT HMKakoii OTBETCTBEHHOCTHM 3a
No6ble NoBpexaeHnsa 1 yobITKKX, BK/loYas NoTeplo Aoxona, HaHeCeHHbIe
MNPSAMbIM UKW HENPAMbIM, CNeUnasIbHbIM UKW CyYailHbIM UCMOIb30BaHMEM
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Professional He 06a3aHa nNpeAoCTaBNATbL COMPOBOXAEHME, MOALEPXKKY,
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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.

B 3T0#1 TEME MblI pacCcMOTpunM, KakK co3aaBaTb COOCTBEHHbIE paclnpeHns.


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

Co3paHune paclimpeHus Pogga’i“e"%

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
06s3are/ibHO: ee NMS MOXET COCTOSATb M3 JII0ObIX CMMBOJIOB (HO HE A0/IKHO
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 napameTpbl pacluMpeHns yKasbiBatoT 3aBUCUMOCTU OT ApYrnx
paclmpeHunii (requires), BO3MOXHOCTb NepemelleHnsi 06beKToB
pacLuMpeHuns mexay cxemamu (relocatable), BO3MOXHOCTb YCTaHOBKM
TONbKO Cynepnonb3oBaTesiem (superuser) n ap.

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

PacwunpeHnune ygansietcst komaHgon DROP EXTENSION. Ckpunt anisi
yAasieHnss 06beKTOB NUcaTb He HYXXHO.

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

Co3ganue paciuiupeHus

CosfaluM IIPOCTOe paclIupeHre — KOHBepTep eJMHHI] U3SMePeHus, ¥ Ha30BeM ero uom (units of measure).
HauHeM c KaTaJsIora, B KOTOpoM 0y/ieM co3/jlaBaTh He06X0JuMble Qaiiibl:
student$ mkdir /home/student/tmp/uom

CHayvaJIa CO3JafyM YIIPaBJITIOIMI Gpaiil ¢ HaCTPOMKaMH (MBI MOXKEM CZeJIaTh 3TO B JIIOGOM TEKCTOBOM PeLAaKTOPE).

default_version ormpefiesisieT BepCHIo 110 yMOJIYaHHI0, 6e3 3TOro ITapaMeTpa BepCHIo IIPHeTCs YKa3bIBaTh SIBHO;

relocatable TOBOPHT 0 TOM, 4TO pacIIHpeHHe MOKHO IIepeMelaTh U3 CXeMbI B CXeMy (MBI IIOTOBOPHUM 006 3TOM UyTh II03Ke);
encoding TpebyeTcs, eCIU UCI0JIB3YIOTCS CUMBOJIBL, OTJIUUHEIe 0T ASCII;

comment oIipefiesiseT KOMMeHTapUH K pacIIMpeHHI0.

/home/student/tmp/uom/uom.control

default version = '1.0'
relocatable = true

encoding = UTF8

comment = 'EguHuMUbl M3MepeHus'

IJTO He BCe BO3MOYKHEBIE ITapaMeTphl; TIOJIHBIM CIIMCOK MOYKHO Y3HATh U3 JOKYMEHTAaIluu.

Teneps 3aiimMeMcs GafyioM ¢ KOMaHIAMH, CO3/AI0IINMHU 06beKTHI PACIIHPEHU.

e JlepBas cTpoKa daiiya IpeJoTBpaliaeT CIydalHbIN 3allyCK CKPUIITA BPYYHYIO.

® Bce KOMaH[bI 6YyT BBIIIOJTHEHEI B OTHOM TpaH3aKIUKU — HesIBHOM 6s10Ke BEGIN ... END. [TosToMy KOMaHABI YIIPaBJIeHUS
TpaH3aKIIUIMHU (U CIyKeOHbIe KOMaH[bI, Takue, kKak VACUUM) 37ech He I0ITyCKaIoTCs.

e JIyTh IoucKa (mapaMeTp search_path) 6yzieT ycTaHOBJIEH Ha eJUHCTBEHHYIO CXeMy — Ty, B KOTOPOM CO3/[af0TCsI 06 BEKTHI
paciMpeHus.

/home/student/tmp/uom/uom--1.0.sql
\echo Use "CREATE EXTENSION uom" to load this file. \quit

CREATE TABLE uoms (
uom text PRIMARY KEY,
k numeric NOT NULL
)5
GRANT SELECT ON uoms TO public;
INSERT INTO uoms(uom,k) VALUES ('M',1), ('kMm',1000), ('cMm',0.01);

CREATE FUNCTION convert(value numeric, uom from text, uom to text) RETURNS numeric
LANGUAGE sql STABLE STRICT
RETURN convert.value *

(SELECT k FROM uoms WHERE uom convert.uom from) /

(SELECT k FROM uoms WHERE uom = convert.uom to);

UTo65! PostgreSQL HalllesI co3laHHbIe HAMHU Qaiiibl, OHU JOJDKHEI 0Ka3aThes B KaTasore SHAREDIR/extension. 3HaueHHe
SHAREDIR MO>XHO y3HaTh Tak:

student$ pg_config --sharedir

/usr/share/postgresql/16

Hamnpumep, mocMoTpuM Ha daiiiibl pacimuperus pg_background:
student$ 1s “pg_config --sharedir’ /extension/pg_background*

/usr/share/postgresql/16/extension/pg_background--1.0--1.3.sql
/usr/share/postgresql/16/extension/pg background--1.1--1.3.sql
/usr/share/postgresql/16/extension/pg background--1.2--1.3.sql
/usr/share/postgresql/16/extension/pg background--1.3.sql
/usr/share/postgresql/16/extension/pg background.control

KoHeuHo, ¢paiiibl pacIIupeHHs MOKHO CKOIIMPOBaTh BPYYHYI0, HO CTaHZAPTHBIN CII0C06 — BOCIIOIb30BaThCs YTUINTOM make. Eit
noHagobuTcs Makefile, KOTOPBIH JOJDKEH BBITJISAIETh, KAK II0KA3aHO HIDKe.

o JlepemenHas EXTENSION sajaeT HMs pacIlIipeHMs;
® JlepemeHHas DATA ompefiesnsieT CIIMCOK GaiyioB, KOTOphIe HAZ0 cCKonmupoBaTh B SHAREDIR (KpoMe yIIpaBJIsIIOIEro);



e IlocefHUe CTPOKH He MeHSI0TCA. OHM IIOAK/II0YAloT cllelfuaabHbIN Makefile 111 paciipeHH, KOTOPHIH COEePKUT BCIO
Heo0X0/[MYI0 JIOTUKY COOPKH U YCTaHOBKH. Ba)kHO, UT06HI yTHIMTa pg_config 6bL1a JOCTYIIHA — MHa4ye HeU3BeCTHBI
IIyTH, 110 KOTOPBIM yCcTaHOBJIeH PostgreSQL.

/home/student/tmp/uom/Makefile

EXTENSION = uom
DATA = uom--1.0.sql

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

Temneps BrIIToIHUM make install B kaTasiore pacuivpeHus:
student$ sudo make install -C /home/student/tmp/uom

make: Entering directory '/home/student/tmp/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 '/usr/share/postgresql/1l6/extension/"
make: Leaving directory '/home/student/tmp/uom’

Co3pagum 6a3y JAaHHBIX U ITOKIIOUMMCS K Hell:

=> CREATE DATABASE ext_extensions;

CREATE DATABASE

=> \c ext_extensions

You are now connected to database "ext extensions" as user "student".
[IpoBepUM, IOCTYITHO JIU Hallle paclIupeHue?

=> SELECT * FROM pg_available_extensions WHERE name = 'uom';

name | default version | installed version | comment
------ B e e i R
uom | 1.0 | | EpvHMUbLI U3MepeHuns
(1 row)

ITonpo6yeM co3ZiaTh B HOBOH 6ase pacIIMpeHHe uom:

=> CREATE EXTENSION uom;

CREATE EXTENSION

MEI He yKa3aId BepCHIO, II03TOMY GBLIO B35ITO 3HaUeHUe U3 YIIPaBJIIIoliero daiia (1.0).

=> SELECT * FROM uoms;

cM | 0.01
(3 rows)

=> SELECT convert(2, 'km', 'm');

convert

2000.0000000000000000
(1 row)

Bce pa6oraer.
CaMo pacIIupeHue He OTHOCUTCS K KaKOH-ING0 cXxeMe, HO 0G'beKTHI PAaCIIHPEHNsT — OTHOCSATCS. B KaKoM cXxeMe OHHU CO3[aHBI?

=> \dt uoms

List of relations

Schema | Name | Type | Owner

-------- R e SR
public | uoms | table | student
(1 row)

OGBEKTHI YCTaHOBJIEHEI B CXEMY, B KOTOPOI OHM GBUIH GBI CO3JaHbI 10 YMOIYaHUIO; B JAHHOM ciIydae — public. ITpu co3gaHuu



pacirapeHust MBI MOKEM YKasaThb 3Ty CXeMY SIBHO:
CREATE EXTENSION uom SCHEMA public;

II0CKOJIBKY MBI YKa3aJIu B YIIPABJISTIOIIEM dafiie, UYTO pacIikpeHue IlepeHocuMo (relocatable), ero MO>KHO IIepeMeCTUTD B APYTYIO
CXeMy:

=> CREATE SCHEMA uom;

CREATE SCHEMA

=> ALTER EXTENSION uom SET SCHEMA uom;
ALTER EXTENSION

Tellepb Bce 06bEKTHI HAXO/ATCS B CXeMe UOom:
=> \dt uom.*

List of relations

Schema | Name | Type | Owner

-------- R s T R
uom | uoms | table | student
(1 row)

=> \df uom.*

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- B S s i e
uom | convert | numeric | value numeric, uom_ from text, uom to text | func
(1 row)

MO0>KHO JIY IIPOYXTATh JaHHbIe U3 TabIHUIIBI 6e3 yKa3aHUs CXeMbl, I7le OHa paclIoyIoKeHa?
=> SELECT * FROM uoms;

ERROR: relation "uoms" does not exist
LINE 1: SELECT * FROM uoms;

A

Her, IIOTOMY 4TO Tellepb TaGJII/IHa He HaXOJUTCA B ITyTH IIOMCKaA.

A GyzeT i1 paboTaTh QYHKITHS, €CJTH IIPH ee BBI30Be MEI IBHO YKaXkeM cxeMy? HaIlloMHHM, UTO B OIIpefie/IeHHUH Tesla GYHKITUH
ob6paltieHHe K TabJIuIle He BKII0YaI0 Ha3BaHUe CXeMBIL.

=> SELECT uom.convert(2, 'km', 'm');

convert

2000.0000000000000000
(1 row)

Jla, TOTOMY UTO KOZ QYHKITHHU GhUT 0)OpPMIIEH B COBPeMEHHOM CTHJIE cTaHZapTa SQL, a 3HAUUT ellle Ha 3Talle CO3LAHUS GhLI
BBITIOJTHEH €r0 pa3Gop U Telleph 06pallleHre K TaGInIle ITPOU3BOJUTCS 10 ee HAeHTUGHUKATOPY, a He II0 CUMBOJIMYECKOMY MMEHH.

ITo3a6oTHMCS O IIYTAX IIOMCKA; JAHHbIE U3 TaOIUITBI UUTAIOTCS:
=> SET search_path = uom, public;
SET

=> SELECT * FROM uoms;

cM | 0.01
(3 rows)

OTMeTHUM, 4TO HEKOTOpPHhIe paCIIUPEeHMNs He JOIIYCKAIOT IIepeMeleHusd, HO 3TO 6BIBaeT HEYacTo.
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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--CTapasi-8epcusi--Hosasi-sepcusi.sql», coaepxaiymi
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
chaiin, npuBsi3aHHbIli K Bepcun. Hanpumep, ecnun B Bepcumn 1.2 nosiBuniach
3aBUCUMOCTb OT APYroro pacluvpeHunst, To 3Ty 3aBUCUMOCTb HENPAaBU/IbHO
yKa3biBaTb B OCHOBHOM ynpasnstowem daiine. MapameTpbl, yKkazaHHble
B AONOMHMUTENLHOM ynpaeBnsioLLem daiine, 6onee NPUOPUTETHbI, YEM
napameTpbl OCHOBHOTO yrnpasnsatoLero dgaina.

B npumepe, npuBefeHHOM Ha crianfe, UMerTCA CKpUNTbl 0GHOB/IEHNUS
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
C YYETOM [OCTYMNHbIX NepexonoB Mexay Bepcuamu. Hanpumep, ecnu
ycTtaHoBneHa Bepcua 1.0, To ee MOXHO 06HOBUTL cpasy Ao 1.2: cHavyana
aBTOMaTun4eckn npumeHutcsa ckpmnt 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 pacuiupeHust 1 00HOBJIEHHE

IIpK HEKOTOPOM Pa3sMBIIIJIEHUH MBI MO>KeM CO00pa3sHTh, YTO He JII06bIe eMHUIILI JOIyCKAaIoT IpeoGpasoBaHue. Hampumep,
MeTPHI HeJIb3s IIepecYuTaTh B KUIorpaMMbl. Co3fa M BepcHo 1.1 Halllero pacIIUpeHHs, KOTopasi 3TO YIUTHIBAeT.

B ynpasisttomem ¢arise UCIIpaBUM Bepcyio Ha 1.1:

/home/student/tmp/uom/uom.control

default version = '1.1'
relocatable = true

encoding = UTF8

comment = 'EpguMHUUbLI U3MEeHeHus'

U co3gaguM ¢ariiy c KoMaHAaMU /Il 0OHOBJIEHUS:
/home/student/tmp/uom/uom--1.0--1.1.sql
\echo Use "CREATE EXTENSION uom" to load this file. \quit

-- Bce, uTo 6bIO, OTHECEM K MepaM OJINHbI
ALTER TABLE uoms ADD uom_class text NOT NULL DEFAULT 'pnuHa';

-- Nlo6aBuUM eOuHWLbI U3MEPEHUS MACChl
INSERT INTO uoms(uom,k,uom class) VALUES
('r', 1,'macca'), ('kr', 1 000, 'Macca'),
('y', 100 000, 'Macca'), ('t', 1 000 000, 'Macca');

-- OyHKUMS ONg NepeBofa 3HAYEHWS U3 OOHOW eduHUUb B APYTrYi
CREATE OR REPLACE FUNCTION convert(
value numeric,
uom from text,
uom_to text
)
RETURNS numeric AS $$
DECLARE
uoms_from uoms;
uoms_to uoms;
BEGIN
SELECT * INTO uoms_from FROM uoms WHERE uom = convert.uom_from;
SELECT * INTO uoms_to FROM uoms WHERE uom = convert.uom_to;
IF uoms from.uom class != uoms to.uom class THEN
RAISE EXCEPTION 'HeBo3MoxHO npeobpasoBatb : % -> %',
uoms_from.uom class, uoms_to.uom class;
END IF;
RETURN convert.value * uoms_from.k / uoms_to.k;
END;
$$ LANGUAGE plpgsql STABLE STRICT;

JobaBuM B Makefile HOBBII daiis B criricok DATA:

/home/student/tmp/uom/Makefile

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

PG _CONFIG = pg config
PGXS := $(shell $(PG CONFIG) --pgxs)
include $(PGXS)

BrimosiHuM make install, 4T065I pa3sMecTUTD $aibl pacIIupeHusT:
student$ sudo make install -C /home/student/tmp/uom

make: Entering directory '/home/student/tmp/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--1.0--1.1.sql
'/usr/share/postgresql/16/extension/"'

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

Kakwue BepCHH PaCIIUPeHHUsI HaM J{OCTYITHBI?



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

name | version | installed

______ By
uom | 1.0 | t

uom | 1.1 | f

(2 rows)

Kaxwue 1yTy 0GHOBJIEHUS TOCTYIIHEI?

=> SELECT * FROM pg_extension_update_paths('uom');

source | target | path
________ B T T
1.0 | 1.1 | 1.0--1.1
1.1 | 1.0 |

(2 rows)

O4eBUJHO, IIyTh OAHH. 3aMeTbTe, UTO eC/IM 651 MBI CO3ZaIH Qaiil «uom--1.1--1.0.sql», MOXKHO OBLIO OBl «IIOHU3UTH BEPCUI0». [l
MexXaHH3Ma pacllMpeHU UMeHa BepPCUI HAYero He 3Ha4ar.

BEIITOJTHAM O0GHOBJIEHHE:

=> ALTER EXTENSION uom UPDATE;
ALTER EXTENSION

Terepb HaM JOCTYIIeH HOBBIN GYHKI[HOHAL:
=> SELECT convert(2, 'u', 'kr');

convert

200.0000000000000000
(1 row)

=> SELECT convert(1l, 'm', 'kr');

ERROR: HeBo3MoxHo npeobpa3oBaTb : [ANMHa -> Macca
CONTEXT: PL/pgSQL function convert(numeric,text,text) line 9 at RAISE

Vruaura pg_dump

UTo II0IIA/]aeT B Pe3ePBHYI0 KOITHI0 6a3bl JAHHBIX, CO3TAHHYI0 C IIOMOIILI0 YTHIUTEL pg_dump?

student$ pg_dump ext_extensions | grep -v '~--'

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;

CREATE SCHEMA uom;

ALTER SCHEMA uom OWNER TO student;

CREATE EXTENSION IF NOT EXISTS uom WITH SCHEMA uom;

COMMENT ON EXTENSION uom IS 'EguHuubl M3MepeHus';

e BHauasle HAYT YCTAHOBKHU Pas/IMYHBIX IIapaMeTPOB CepBepa;
e OOBEKTHI pacIIvpeHus He M0I1a/Jal0T B Pe3epBHYI0 KOIIMI0, BMECTO 3TOT0 BHINIOIHIeTCsI KoMaH/ia CREATE EXTENSION —
3TO II03BOJISIET COXPAHUTD 3aBUCHUMOCTH MeXX/ly 00 beKTaMH.



B IIponecce paﬁOTLI C paCHIMpeHHuEeM I10JIb30BaTeJIb MOKET 3aX0TeTh PaCHIMPUTE CIIPABOYHUK €JUHUI] USMEPEeHUs:

=> INSERT INTO uoms(uom,k,uom_class) VALUES
('BepcTta',1066.8, 'pnuna’), ('caxenb',2.1336, 'nnuHa’);

INSERT 0 2

YTO Teleph II0NIalaeT B pe3ePBHYI0 KOIIHIO?

student$ pg_dump ext_extensions | grep -v '~--

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;

CREATE SCHEMA uom;

ALTER SCHEMA uom OWNER TO student;

CREATE EXTENSION IF NOT EXISTS uom WITH SCHEMA uom;

COMMENT ON EXTENSION uom IS 'EguHuubl M3MepeHus';

CIesraHHBIE I10JIb30BaTeJIEM U3MeHeHUs 6y,uyT IIOTE€PSAHBI.

Ho 3TOro MO>KHO U36eKaTh, eC/IM MBI CMOXKeM pas/ie/IUTh IIpefyCTaHOBIeHHbIe 3HaUeHHUs 1 110/Ib30BaTeIbCKHe. [I0AT0TOBUM
Bepcuio 1.2 paciIupeHus.

=> DELETE FROM uoms WHERE uom IN ('Bepcta', 'caxeHb');
DELETE 2
B ympasisironeM ¢ariie HCIIpaBUM BepcHio Ha 1.2:

/home/student/tmp/uom/uom.control

default version = '1.2'
relocatable = true

encoding = UTF8

comment = 'EguHuMUbl M3MepeHus'

CosgasuM Qaiia c KoMaHZaMU JyIg 00HOBJIeHHS. BbI30B QYHKITUM pg_extension_config dump omnpepiessieT, KaKue CTPOKU TabJIHIIBI
TpeOyIOT BEITPY3KH.

/home/student/tmp/uom/uom--1.1--1.2.sql
\echo Use "CREATE EXTENSION uom" to load this file. \quit

-- [obaBnsieM npu3Hak npenyCcTaHOBJIEHHbIX AAHHbIX
ALTER TABLE uoms ADD seeded boolean NOT NULL DEFAULT false;
UPDATE uoms SET seeded = true;

SELECT pg extension config dump('uoms', 'WHERE NOT seeded');

JobaBuM B Makefile HOBBII daiis B criricok DATA:

/home/student/tmp/uom/Makefile

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

PG _CONFIG = pg config
PGXS := $(shell $(PG CONFIG) --pgxs)
include $(PGXS)



BrimosrHuM make install, 9To6bI pasMecTUTD QpaiiIbl pacIiIupeHHs:
student$ sudo make install -C /home/student/tmp/uom

make: Entering directory '/home/student/tmp/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--1.0--1.1.sql .//uom--1.1--1.2.sql
'/usr/share/postgresql/16/extension/"

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

U BBHIIIOJTHUM 0OHOBJIEHHE:

=> ALTER EXTENSION uom UPDATE;
ALTER EXTENSION

[I0BTOPUM 3KCIIEPUMEHT:

=> INSERT INTO uoms(uom, k, uom_class) VALUES
('BepcTta', 1066.8, 'pmpnuHa'), ('caxewb', 2.1336, 'pnAuHa');

INSERT 0 2

YTO Teleph II0NalaeT B pe3ePBHYI0 KOIIHIO?

student$ pg_dump ext_extensions | grep -v '~--

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;

CREATE SCHEMA uom;

ALTER SCHEMA uom OWNER TO student;

CREATE EXTENSION IF NOT EXISTS uom WITH SCHEMA uom;

COMMENT ON EXTENSION uom IS 'EguHuubl M3MepeHus';

COPY uom.uoms (uom, k, uom class, seeded) FROM stdin;
Bepcta 1066.8 pnuHa f

cakeHb 2.1336 pauHa @ f

\.

Ha sToT pas BCe IIPaBUJIBHO: I10CJIE CO3AaHUs PaCIIUPEHU B TaﬁJII/II_Iy I[O6aBJIHIOTCH CTPOKH, CO3JaHHBIe I1I0/Ib30BaTE/IEM.



of] PROFESSIONAL

Toru Posygres

PacimpeHust — yrakoBKa B3aMMOCBsSI3aHHBIX 00beKTOB B/I,
TipejHa3HaueHHbIX /IS pellieHrsT Kakol-m1bo 3a1aun

PaciiivpeHus yripoiiaroT UCo/ib30BaHue (QyHKIMOHA/Ia
MmeroTcst cpeficTBa AiJisi pa3pab0TKX COOCTBEHHBIX pacIliipeHui



of] PROFESSIONAL

Mpaktuka L) Posigras

1. Co3patite pacimpenre bookfmt, cogepskarriee Bce Heo6xouMOe
J71s1 paboThI C TUTIOM JIaHHBIX Jijist (hopMaTa U3AaHu.
YcTaHoBUTE pacivpeHye, UTo0bl 00beAMHNUTL UMEIOLIHeCs
B 0a3e JAHHBIX pa3pO3HEeHHbIE 0ObEKTHI.

2. Bocnonb3yiTeck cTaHJapTHBIM pacIIMPeHUeM isn Ji/1s1 TOrO
YTOOBI TIPOBEPUTH KOPPEKTHOCTH KOZI0B ISBN y nMetoruxcs
B MarasvHe KHUI.
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1. O6beKTbl 6a3bl faHHbIX, OTHOCALLMECS K KHUXHOMY chopmaTty — Tun
AaHHbIX book format, npuBeaeHne TMNoB, OYHKLUKUK, onepaTopbl 1 Kfacc
onepaTopoB — Mbl co3faBasin B Temax «Ionb3oBaresibCkme TUMbl aHHbIX>»
N «Knaccbl onepaTtopoB».

Ecnu co3pgatb paclumpeHmne Tak, Kak 3TO NoKasbiBasioCb B €MOHCTPALMK,
TO NS €ro yCTaHOBKM NPUAETCS yaanTb U3 6a3bl CYLLECTBYOLINE 0ObEKTHI.
UTO, KOHEYHO, HEXenaTtenbHO A/18 paboTatoLwell CUCTEMBI.

MoaToMy cHavasia co3janTe 1 ycTaHOBUTE MYCToe pacluupeHue, a 3atem
HanuwnTe CKpUNT A9 ero 06HOBNEHNA, A06aBNAKOLLNA K paCLUMPEHNIO YXe
nmerowmecsa B 6ase faHHbIX 06bEKTbI C MOMOLLbIO KOMaHabl ALTER
EXTENSION ADD ....

2. B goctato4Ho cTapbix KHUrax ucrnosnb3yetca 10-3HayHbIii koa ISBN.
C 2007 ropga pna COBMECTUMOCTM CO LUTPUXKOoAaMU NCNOMb3YHT 13-
3HayHbIN Kog ISBN (nepBble Tpu undpbl BCerga pasHbl 978).

Kog nmeet chopmar: 978 cmpaHa u30-80 uzoaHue KOHmMpo/ibHas_yugpa.

Mexay rpynnamun umdp 06bIYHO CTaBATCA Aeuchl, HO 3TO HE3HAYaLL M
cMBO/. KOHTponbHasA ymdpa BbIMCNAETCA NO creynasibHbIM npasuiam.

B pacwupeHnn isn nmerotca doyHkumm isbn(text) gna 10-3HayHoro koga
n isbnl3(text) ana 13-3Ha4yHoro. Ecnm KOHTposibHaA undppa HeBepHa,
JoYHKUMM BbI3bIBAKOT OLUNOKY.



1. PacimupeHus AJis1 KHIDKHOTO dopmaTta

CHavaJIa CO3/[a/{UM «IIyCTOe» paclupeHue 6e3 06beKTOB.
student$ mkdir bookfmt
bookfmt/bookfmt.control

default version = '0'
relocatable = true
encoding = UTF8

comment = '@GopMaTt u3paHua'

bookfmt/bookfmt--0.sql
\echo Use "CREATE EXTENSION bookfmt" to load this file. \quit

bookfmt/Makefile

EXTENSION = bookfmt
DATA = bookfmt--0.sql

PG _CONFIG = pg config
PGXS := $(shell $(PG CONFIG) --pgxs)
include $(PGXS)

student$ sudo make install -C bookfmt

make: Entering directory '/home/student/bookfmt’

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

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

/usr/bin/install -c -m 644 .//bookfmt.control '/usr/share/postgresql/16/extension/"'
/usr/bin/install -c -m 644 .//bookfmt--0.sql '/usr/share/postgresql/16/extension/'
make: Leaving directory '/home/student/bookfmt’

VCTaHOBHUM pacIIUpeHHe.

=> CREATE EXTENSION bookfmt;

CREATE EXTENSION

Tenephb HaIIHUIIEM CKPHUIT J/I 0GHOBJIEHHUS, B KOTOPOM [06aBUM B pacIIUpeHHe yoke CyIecTBYIOIIHE B 6a3e 06HeKThL.

bookfmt/bookfmt.control

default version = '1.0'
relocatable = true
encoding = UTF8

comment = 'GopmaT u3paHua'

bookfmt/bookfmt--0--1.0.sql
\echo Use "CREATE EXTENSION bookfmt" to load this file. \quit

ALTER EXTENSION bookfmt ADD TYPE book format;

ALTER EXTENSION bookfmt ADD FUNCTION book format to text;

ALTER EXTENSION bookfmt ADD CAST (book format AS text);

ALTER EXTENSION bookfmt ADD FUNCTION book format area;

ALTER EXTENSION bookfmt ADD FUNCTION book format_cmp;

ALTER EXTENSION bookfmt ADD FUNCTION book format 1t;

ALTER EXTENSION bookfmt ADD OPERATOR < (book format, book format);
ALTER EXTENSION bookfmt ADD FUNCTION book format le;

ALTER EXTENSION bookfmt ADD OPERATOR <= (book format, book format);
ALTER EXTENSION bookfmt ADD FUNCTION book format eq;

ALTER EXTENSION bookfmt ADD OPERATOR = (book_format, book format);
ALTER EXTENSION bookfmt ADD FUNCTION book format gt;

ALTER EXTENSION bookfmt ADD OPERATOR > (book format, book format);
ALTER EXTENSION bookfmt ADD FUNCTION book format ge;

ALTER EXTENSION bookfmt ADD OPERATOR >= (book format, book format);
ALTER EXTENSION bookfmt ADD OPERATOR CLASS book format_ops USING btree;

bookfmt/Makefile

EXTENSION = bookfmt
DATA = bookfmt--0.sql bookfmt--0--1.0.sql



PG _CONFIG = pg config
PGXS := $(shell $(PG CONFIG) --pgxs)
include $(PGXS)

student$ sudo make install -C bookfmt

make: Entering directory '/home/student/bookfmt’

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

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

/usr/bin/install -c -m 644 .//bookfmt.control '/usr/share/postgresql/16/extension/"'
/usr/bin/install -c -m 644 .//bookfmt--0.sql .//bookfmt--0--1.0.sql
'/usr/share/postgresql/16/extension/"'

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

BBITIOTHIM OGHOBJIEHHE:

=> ALTER EXTENSION bookfmt UPDATE;

ALTER EXTENSION

Terephb Bce 0GbEKTH 00beIMHEHE! B PaCIIHpeHHe, KOTOPbIe MBI IIPH HEeOGXOUMOCTH CMO)KEM Pa3BHUBATh.

A 717151 TOTO YUTOGHI pacIIpeHHeM MOIJIHM BOCIIOIb30BaThCs APYTHeE, Haflo IOATOTOBUTH daiii «bookfmt--1.0.sql» ¢ koMaHzaMH,

CO3AIOIIUMHU BCe HeOOXOTUMEIe 00 bEKTHI.

2. IIpoBepka xogoB ISBN

VcTaHOBHM paclIdpeHHe:
=> CREATE EXTENSION isn;

CREATE EXTENSION

=> DO $%
DECLARE
b_id bigint;
i text;
110 isbn;
il3 isbnl3;
BEGIN
FOR b_id, i IN SELECT book_id, additional->>'ISBN' FROM books LOOP
BEGIN
IF length(translate(i,'-','')) = 10 THEN
110 := isbn(i);
ELSE
il3 := isbnl3(i);
END IF;
EXCEPTION
WHEN others THEN
RAISE NOTICE 'book_id=%: %', b_id, sqlerrm;
END;
END LOOP;
END;
$$;

NOTICE: book id=20: invalid check digit for ISBN number: "5-7490-0068-9", should be 0
NOTICE: book id=61: invalid input syntax for ISBN number: "5-9000242-17-x"

NOTICE: book id=19: invalid check digit for ISBN number: "5-7490-0065-1", should be 6
DO

[Ipo6IeMHBIe JaHHBIE YaCcTO BCTPEYAIOTCS B PeaIbHBIX CHCTEMAaX. B JaHHOM CiIydae OHH MOTYT GBITH BEISBAHBI He TOJIBKO
oImK6KaMH IIPX BBOJIe, HO M HEIIPaBHMJIBHO YKa3aHHBIM KOJIOM B CAMOM KHHUTe. PacITpeHHe isn IMeeT BO3MO>KHOCTb PaGOTHI B
HeCTPOrOM pe>KHUMe, OITycKast OITHUGKHU (HO IpeyIpeskiasi 0 HUX).



of] PROFESSIONAL

[1pakTuka+ Pos{gres

1. Cos3pgaliTe pacivpeHnue ¢ GyHKIHel /sl TOATOTOBKYU TeKCTa
K nybmkarmu. OyHKIUS T0/KHA TPUMEHUTD K TEKCTOBOMY
rapameTpy Ioc/eoBaTebHOCTb TTPABUI, BBIMOTHSIOIIAX
3aMeHY 10 pery/sipHOMY BbIPa)KeHHI0, U BepHYTh pe3y/bTar.
[TpaBu/ia AOMKHBI XPAHUTHCS B TaOJUL[E U TIPUMEHSITHCST
B Nopsifike ux BcTaBku. K npezporpe/jesieHHbIM MpaBUiamMm
T10/Tb30BaTeJIb MOXKeT A00aB/IsiTH COOCTBEHHbIE.
PaboTa ¢hyHKIMM He [0/KHA 3aBUCETh OT HACTPOWKHU My TH
TIOMCKa, HO /I0JDKHA TI03BOJISTh BEIOPATh CXeMy TP YCTaHOBKe.

2. YcraHOBUTe paciivpeHue B cxemy typo, 106aBbTe B TabIUILY
T10/1b30BaTe/IbCKOe MpaBuio. KOppeKTHO /11 BLITPY>KaeT KOIUIO
6a3bl maHHbIX yTHKMTA pg_dump? IIpoBepbTe BO3MOXXHOCTD
00aBUTH TIPABUJIO MOC/Ie BOCCTAHOB/IEHUS U3 pPe3ePBHOM KOTUM.
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1. B kauecTBe npegonpeneneHHbIX npasua UCNoNb3yinTe, Hanpuvep:
M\s\'(\S) - \1«\2
(AS\V'(\s|$) - \I»\2
("\s)-(\s|$) - \1—\2
9Tn npasuiia 3ameHsAI0T (He Bcerga KOPPeKTHO) 0OblYHbIE CUMBO/IbI HA
KaBbIYKN-E/104KM U TUPE:
- bykBbl "p" HeT, - ckazan 4. - — BYKBbIl «p» HET, — cKasaJ 1.

UTo6bI 06€CNeYnTb HE3aBUCMMOCTb OT MyTWN NOUCKA, pacluMpeHne NnpuaeTcs
caenatb HENEPEHOCUMbIM. YKaxXnTte COOTBETCTBYOLLMIA NapaMeTp

B ynpasnsawwem danna, a B tene OyHKUMN NCNoNb3ynTe Makpoc
@extschema@ a5 ykazaHusi cxeMbl, B KOTOPOW HaxoauMTcsa Tabnuua
npasu/. ATOT Makpoc OyaAeT 3aMEHEH Ha BblIOpPaHHY0 CXeMY MPu YCTaHOBKE.

2. Yto6bI yTunnTa pg_dump npasusibHO BbIrpyXasa nosib3oBaresibCkne
npasuna, ucnonb3yite oyHKUMIO pg_extension_config_dump v gna camoi
Tabnuubl, N 45 nocnenoBarelbHOCTU, CO34aHHOM A8 NEPBUYHONO K/oYa.

[Mpwn BbI30BE pg_dump MOXHO yKasaTb K/1to4uun --clean n --create, 4ToObI
KOnua BkIoYana B cebst KomaHabl 419 yaaneHus 1 co3fgaHna 6asbl JaHHbIX.



1. Paciuupenue AJis MOArOTOBKH TEKCTa

student$ mkdir typo
B ymipaBsstrorieM daiise ykasbiBaeM relocatable = false:

typo/typo.control

default version = '1.0'

relocatable = false

encoding = UTF8

comment = 'logroToBka TeKCTa MO HacTpauMBaeMbM npaBuiam’

Cospaem daily c KoMaHJaMH.

typo/typo--1.0.sql
\echo Use "CREATE EXTENSION typo" to load this file. \quit

-- B tabnuue npepycMatpuBaeM ctonbel seeded, 4TOBObl OT/AMYaThL NpepyCTaHOBJIEHHbIE MpaBufia OT
nosib30BaTeNbCKUX .

CREATE TABLE typo rules (
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
pattern text NOT NULL,
replace by text NOT NULL,
seeded boolean DEFAULT false

)3

GRANT SELECT ON typo rules TO public;

INSERT INTO typo rules(pattern, replace by, seeded) VALUES
("(“[\s)\"(\S) ', ‘\1«\2', true),
("(\S)\"(\s[$) ", "\1»\2', true),
("("]\s)-(\s|$)", '"\1-\2', true);

-- [lobaBnseM QyHKuMIO, B HenW KBanupuuupyeMm Tabnuuy MMeHeM cCxembl, 4YTOObl He 3aBWCETb OT HACTPOUKM MYTH
noucka. MM cxembl 3apaeTcsi MaKpoCOM.

CREATE FUNCTION typo(INOUT s text) AS $$
DECLARE
r record;
BEGIN
FOR r IN (
SELECT pattern, replace by
FROM @extschema@.typo rules

ORDER BY id
)
LOOP

s := regexp replace(s, r.pattern, r.replace by, 'g');
END LOOP;

END;
$$ LANGUAGE plpgsql STABLE;

-- [ns TOro 4rtobwl yTUnuTa pgidump KOPPEKTHO BbiIFrpyXasia MNoJib30BaTeJ/IbCKUE MNpaBWJia, Bbi3biIBaeM ChneLnasibHYl
¢)yHKLLI/H0 He TonbkKo Ana Tabnuubl, HO U ANS NOCNefoBaTeNbHOCTH, KOTOpaa ucnosb3yeTca Ona nepBuYHOro
KJio4a .

SELECT pg extension config dump('typo rules', 'WHERE NOT seeded');
SELECT pg extension config dump('typo rules id seq', '');

Makefile 1 ycTaHOBKa pacIIUpeHUs B CHCTEMY:

typo/Makefile
EXTENSION = typo
DATA = typo--1.0.sql

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

student$ sudo make install -C typo

make: Entering directory '/home/student/typo’
/bin/mkdir -p '/usr/share/postgresql/1l6/extension’



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

/usr/bin/install -c -m 644 .//typo.control '/usr/share/postgresql/16/extension/'
/usr/bin/install -c -m 644 .//typo--1.0.sql '/usr/share/postgresql/1l6/extension/'
make: Leaving directory '/home/student/typo’

2. IIpoBepka

CoszaeM 6a3y JaHHBIX U CXEMY, U YCTaHABIUBAEeM PacCIIUpeHHe:

=> CREATE DATABASE ext_extensions;

CREATE DATABASE

=> \c ext_extensions

You are now connected to database "ext extensions" as user "student".
=> CREATE SCHEMA typo;

CREATE SCHEMA

=> CREATE EXTENSION typo SCHEMA typo;

CREATE EXTENSION

[Ipu ycTaHOBKe MaKpocC GhLI aBTOMATHYECKH 3aMeHeH Ha UMsI BLIGPAHHOM CXeMBIL:
=> \sf typo.typo

CREATE OR REPLACE FUNCTION typo.typo(INOUT s text)
RETURNS text
LANGUAGE plpgsql
STABLE
AS $function$
DECLARE
r record;
BEGIN
FOR r IN (
SELECT pattern, replace by
FROM typo.typo rules
ORDER BY id
)
LOOP
s := regexp replace(s, r.pattern, r.replace by, 'g');
END LOOP;
END;
$function$

IIpoBepum:

=> SELECT typo.typo(
'Bopyr nonyrai 3aopan: "OBep-pcaH! OBep-pcaH!" - u Bce 3amepau.'

)i

Bopyr nonyraw 3aopan: «0Bep-pcaH! OBep-pcaH!» — u BCe 3aMepnu.
(1 row)

JlobaBHUM ITpaBUJIO:

=> INSERT INTO typo.typo_rules(pattern, replace_by)

VALUES (' +', ' ');
INSERT 0 1
=> SELECT typo.typo(

'- bypert, - ckasan flpo3n. - 1 yxe 6ykBy "K' HapucoBan.'
)i

typo

— bypet, — cka3an [lpo3n. — A yxe OykBy «K» HapucoBsan.
(1 row)
=> \q

BrITpy’kaeM KOIIMIO 6a3bl aHHBIX M BOCCTaHaBIMBaeMCs M3 Hee (IIpU BOCCTaHOBJIEHHUM 6a3a JaHHBIX OyZeT y/jajleHa U co3/jaHa
3aHOBO):

student$ pg_dump --clean --create ext_extensions > ext_extensions.dump



student$ psql -f ext_extensions.dump

SET
SET
SET
SET
SET
set config

(1 row)

SET
SET
SET
SET
DROP DATABASE
CREATE DATABASE
ALTER DATABASE
You are now connected to database "ext extensions" as user "student".
SET
SET
SET
SET

SET

set config

(1 row)

SET
SET
SET
SET
CREATE SCHEMA
ALTER SCHEMA
CREATE EXTENSION
COMMENT
COPY 1

setval

O6paTHTe BHUMaHUe, YTO II0CIe[HeH KOMaH/[0k 6BIJI0 YCTaHOBJIEHO KOPPeKTHOe 3HaUeHHe I10C/IeloBaTeIbHOCTH. EC/IH GBI
dyHkIus pg_extension_config_dump 6b1a BEI3BaHa TOIBKO IJIs1 TaG/IHIIB], 3TOT0 ObI He IIPOM30IILIO.

student$ psql ext_extensions
IIpoBepsiem:

=> INSERT INTO typo.typo_rules(pattern, replace_by)

VALUES ('\.\.\.', "'w');
INSERT 0 1
=> SELECT typo.typo(
'Kak 3710 Tam... Coyc nukaH. MoncrtakaHa ykcycy, ABe JNYKOBULbl... U NEpPyYUK.'
)
typo

Kak 3710 TaM.. Coyc nukaH. lonctakaHa ykcycy, OB€ JIyKOBWUbl. WU MEpYUK.
(1 row)



