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OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
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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.

B 3T0I TEME MbI paccMOTpPUM, KakK co3aaBaTtb COOGCTBEHHbIE pacwmpeHns.
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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
06s3aresibHO: UMA MOXXET COCTOATb U3 /II0ObIX CUMBO/IOB (HO HE AO/HKHO
cogepXarb «--» N HaUMHATLCA UM 3aKaHYMBATbLCA Ha «-»).

O6bI4HO HOMEp Bepcun He ykasbiBatoT B komaHae CREATE EXTENSION,
MOCKOJIbKY TeKyllasa akTyaslbHaa Bepcus 3anvcaHa B ynpasnsowiem caine
(napameTp default_version) 1 ncnonb3yeTcsa no yMoa4aHuio.

[pyrve napameTpbl paclUMpeHns yKasbiBalT 3aBMCUMOCTM OT ApYrux
paclmpeHunii (requires), BO3MOXHOCTb NepeMeLLeHN 06bEKTOB
pacwunpeHus mexay cxemamu (relocatable), BO3MOXHOCTb YCTaHOBKU
TO/ILKO Cynepnosib3oBaresieMm (superuser) u ap.

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

PacwunpeHnue ygansietcss komaHgoi DROP EXTENSION. Ckpunt ans
yaasieHnss 06bEeKTOB NnucaTtb He HYXHO.

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




Co3pgaHue pacIIupeHus

Co3maguM IIPOCTOE paclliupeHre — KOHBEPTEep eqUHUIl K3MEePEeHHs, ¥ Ha30BeM ero uom (units of measure).
HauneM c karasnora, B KOTopoM O6ymeM co3pmaBaTh HeoOXxomuMele haniib:
student$ mkdir /home/student/tmp/uom

Crauvana co3ganuM yIpaBisiomui ¢hain ¢ HacTpokaMu (MBI UCIIOIB3yeM cat, Ho, pasyMeeTcsi, Ghalyl MOKHO CO3IaTh B
1I000M TEKCTOBOM pefakTope).

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, eCIU UCIIOJIb3YIOTCSI CUMBOJIEI, OTIuYHbIE 0T ASCII;

e comment onpenensieT KOMMEHTAPUH K PACIIUPEHUIO.

student$ cat /home/student/tmp/uom/uom.control

default version = '1.0'
relocatable = true

encoding = UTF8

comment = 'EguHUUb M3MepeHus'

OTO He BCe BO3MOXKHbBIE IIapaMeTpBsl; TIOJIHBIM CIIMCOK MOXKHO Y3HATh U3 JOKYMEHTAlUH.

Teneps 3atiMeMcst GpaitjioM C KOMaHOaMM, CO3OAIOIINMU 00 BEKTH PACIIUPEHUS.

e IlepBas cTpoka ¢atiyia IpefoTBpaliaeT Cly4yalHbIN 3allyCK CKPUIITA BPYYHVIO.

e Bce KoMaHOB OyOyT BHIIIOJIHEHH B OOHOM TpaH3aKuuu — HessBHOM 0110ke BEGIN ... END. [ToaToMy KOMaHOEL
yIIpaBIeHUs TpaH3akuusAMH (1 ciayxebHble KoMaHAw, Takue, Kak VACUUM) 3pmecs He [HOIIyCKAIOTCS.

e IlyTh moucka (mapametp search path) 6ymeT ycTaHOB/IEH Ha eIUHCTBEHHYIO CXeMYy — Ty, B KOTOPOM CO3[al0TCs
00BbEKTEL PACITUPEHUS.

student$ cat /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
)
GRANT SELECT ON uoms TO public;
INSERT INTO uoms(uom,k) VALUES ('M',1), ('km',1000), ('cm',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);

Yrtob6n PostgreSQL nmamen co3ganHble HaMu Galiibl, OHU OOJIXKHEL OKa3aThesl B KaTanore SHAREDIR/extension. 3Hauenue
SHAREDIR MO03KHO y3HaTh TakK:

student$ pg_config --sharedir

/usr/share/postgresql/16

Hanpumep, nocMoTpuM Ha ¢alnsl pacmupenus: pg background:
student$ 1s “pg_config --sharedir’ /extension/pg_background*

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

KoHeuHoO, daiinsl pacIupeHnss MOKHO CKOIIMPOBATh BPYYHYI0, HO CTAaHAAPTHHEIY CIIOCO0 — BOCIIOJIb30BaThCS YTUIIUTON
make. Eit monapo6urcst Makefile, KOTOPEIN OMKEH BHITISANETh, KakK I0Ka3aHO HUXKE.

o Ilepemennass EXTENSION 3agaeT uMs paclIupeHUs;

o [lepemennas DATA ompepensieT ciucok ¢ainos, KoToprle Hafo ckonupoBaTh B SHAREDIR (kpoMe ynpasiIsioOIIero);

e IlocnemHue CTPOKU He MeHsI0TCsI. OHM MTOOKIIOYAoT cuenuanbHeiii Makefile oiist pacmmpeHuii, KOTOPBINA COOEPKUT
BCIO HEOOXOIUMYIO JIOTUKY COOPKM U YCTAHOBKH. BaxHo, 4TOOH! yTHUIKTa pg_config 6rina gocTynHa — UHaYe
HEU3BEeCTHH ITyTH, II0 KOTOPHIM ycTaHOBIeH PostgreSQL.



student$ cat /home/student/tmp/uom/Makefile

EXTENSION = uom
DATA = uom--1.0.sql

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

Temneps BeimoHUM make install B kaTamore pacIiiupeHus:
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 '/usr/share/postgresql/1l6/extension/"
make: Leaving directory '/home/student/tmp/uom’

Co3pmanum 6a3y DaHHBIX U MOOKIIIOYUMCS K Hel:

=> CREATE DATABASE ext_extensions;

CREATE DATABASE

=> \c ext_extensions

You are now connected to database "ext extensions" as user "student".
TIpoBepuM, DOCTYIIHO 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)

ITompo6yemM co3paTh B HOBOY 6a3e pacIIupeHue uom:

=> CREATE EXTENSION uom;

CREATE EXTENSION

MEI He yKa3aiu BEPCHI0, II03TOMY OBUIO B35ITO 3HAYEHUe U3 ynpasisiomero ¢aiina (1.0).

=> SELECT * FROM uoms;

|

..... Fommmm -
I
I

cM | 0.01
(3 rows)

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

convert

2000.0000000000000000
(1 row)

Bce paboTaer.

CaMo pacmupeHre He OTHOCUTCS K KaKOH-TH60 cxeMe, HO 0ObEeKTHl PacCIIupeHuss — OTHOCSTCS. B Kakoi cxeMe OHU
CO30aHbI?

=> \dt uoms

List of relations

Schema | Name | Type | Owner

-------- et Y PR
public | uoms | table | student
(1 row)

OOBEeKTHl YCTAHOBJIEHE! B CXEMY, B KOTOPOM OHU ObLIM ObI CO3MAHEI II0 YMOIYaHUIO; B faHHOM ciydae — public. I[Tpu
CO3[0AaHUU PACIIMPEHUS MBI MOXKEM yKa3aTh 3Ty CXEMY SIBHO:

CREATE EXTENSION uom SCHEMA public;

ITockonbKy MBI YKa3alld B yIpasisiomeM dalisie, 4To paciupeHue nepeHocuMo (relocatable), ero MoXHO nepemMecTUTh B



OPYIyIO CXeMy:

=> CREATE SCHEMA uom;

CREATE SCHEMA

=> ALTER EXTENSION uom SET SCHEMA uom;
ALTER EXTENSION

Temneps Bce 00BEKTH HAXOOSTCS B CXeMe uom:
=> \dt uom.*

List of relations

Schema | Name | Type | Owner

-------- L et L
uom | uoms | table | student
(1 row)

=> \df uom.*

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- B e T e I T
uom | convert | numeric | value numeric, uom_from text, uom_to text | func
(1 row)

MOo3KHO ¥ TPOYUTATh JaHHBIEe U3 TaOIuIlkl 6e3 yKa3aHUs CXeMEH], I'le OHa PacIojIoKeHa?
=> SELECT * FROM uoms;
ERROR: relation "uoms" does not exist

LINE 1: SELECT * FROM uoms;

N

Her, IIOTOMY 4YTO TEeIlepb Taﬁnnua HEe HaXOOHUTCHA B IIYTHU IIOUCKA.

A Gynmert nu paboraTh GYHKIMS, €CJIU IIPDX €€ BEI30BE MEI SIBHO yKaxKeM cxeMy? HalloMHMM, YTO B OIIpefieIEHUH Tela
¢dbyuknnu obpamenue K TabiuIe He BKIII0OYaJI0 HA3BAHNE CXEMEL.

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

convert

2000.0000000000000000
(1 row)

ITa, moToMy 4TO KOf GyHKIMH GbLT 0POPMIIEH B COBPEMEHHOM CTHJIe cTaHAapTa SQL, a 3HAYMUT ellle Ha 3Tale CO3TAHUS
OBLT BHITIOJIHEH €r'0 pa300op U Temneps obpalleHne K TabauIle TPOU3BOOUTCS 10 €€ UIEHTU(PUKATODPY, a He 10
CUMBOJINYECKOMY UMEHH.

ITo3a60oTHUMCS O IMYTSAX IOUCKA; JAHHEIE U3 TAOIHUITEI YUTAIOTC:
=> SET search_path = uom, public;
SET

=> SELECT * FROM uoms;

KM | 1000
cM | 0.01
(3 rows)

OTMeTuM, 4To HEKOTOpHhIE€ PAaCIIUPEHNA He OOIIyCKaloT IIepeMeIlleHnsa, HO 3TO OBIBAET HEYACTO.
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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
OGHOB/IEHUA «UMSI--CTapas-sepcusi--Hosasi-sepcusi.sql», cogepxatinia
HeobxoanMble A1 0GHOBNEHUA KOMaH/bl.

Takke Heo6X0AMMO U3MEHUTb YNPaB/SLWNIA dainn «umsi.control», 06HOBUB
aKTyasibHY0 BEpPCUN 1, BO3MOXHO, Apyrve napameTpsbl.

Mpy HEOBXOAMMOCTUN MOXET CYLLLECTBOBATb U OTAE/bHbIN YNpaBsoLnii
chaiin, npuBsAi3aHHbIl K Bepcun. Hanpumep, ecnun B Bepcum 1.2 nosiBuniach
3aBUCUMOCTb OT APYroro paclunMpeHnsi, To 3Ty 3aBUCUMOCTb HENPaBW/IbHO
yKasblBaTb B OCHOBHOM ynpaB/sitolem dpaiine. MapameTpbl, yKadaHHbIe

B AOMNOSIHUTENBLHOM ynpaBnsioLwem daiine, 6o1ee NPUOPUTETHbI, YeM
napameTpbl OCHOBHOTO ynpasnstoLLero daina.

B npumepe, npuBegeHHOM Ha cnainge, UMeKTCA CKPUNTbl 0OHOB/IEHNS
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
C YYETOM [OCTYMHbIX NepexonoB Mexay Bepcusamu. Hanpumep, ecnu
ycTtaHoBneHa Bepcud 1.0, To ee MOXHO 0O6HOBUTbL cpasy A0 1.2: cHavana
aBTOMaTU4eckn npumeHutca ckpunt 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

IIpy HEKOTOPOM Pa3MBIIUIEHUN MBI MOXKEeM CO00pa3uTh, YTO He JII00ble eIUHUITH NOIIyCKaloT Ipeobpa3oBanue. Hanpumep,
MeTphI HeNlb3s lepecyruTaTh B KuiaorpaMMel. Co3manuM Bepcuio 1.1 Hamero paclmupeHus, KOTopasi 3TO yUUTHIBaeT.

B ympasnsitoieM ¢aiine ucnpaByuM Bepcuio Ha 1.1:
student$ cat /home/student/tmp/uom/uom.control

default version = '1.1'
relocatable = true

encoding = UTF8

comment = 'EguWHMUb M3MeHEHUs'

U co3pgapuM ¢aiin ¢ KoOMaHgaMU OJ1s1 OOHOBJIEHUS:
student$ cat /home/student/tmp/uom/uom--1.0--1.1.sql

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

-- Bce, 4To 6bINO, OTHECEM K MepaM [JIMHbI
ALTER TABLE uoms ADD uom class text NOT NULL DEFAULT 'pnwuHa';

-- [NobaBuM eguHWULb U3MEPEHUS MacChl

INSERT INTO uoms(uom,k,uom class) VALUES
('r', 1,'macca'), ('kr', 1000, 'Macca'),
('u',100000, 'mMacca'), ('t', 1000000, 'mMacca');

-- OyHKUMS Ong nepeBoAa 3HA4YeHUs U3 OOQHOW eOWHUUBl B [PYryio
CREATE OR REPLACE FUNCTION convert(
value numeric,
uom_from text,
uom_to text
)
RETURNS numeric AS $$
DECLARE
uoms_from uoms;
uoms_to uoms;
BEGIN
SELECT * INTO uoms from FROM uoms WHERE uom = convert.uom from;
SELECT * INTO uoms_to FROM uoms WHERE uom = convert.uom_to;
IF uoms_from.uom _class != uoms_to.uom_class THEN
RAISE EXCEPTION 'HeBo3MoxHo npeobpa3oBatbh : % -> %',
uoms_from.uom class, uoms to.uom class;
END IF;
RETURN convert.value * uoms from.k / uoms to.k;
END;
$$ LANGUAGE plpgsql STABLE STRICT;

Io6aBuM B Makefile HOBEBIH (aiin B cmrcok DATA:
student$ cat /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)

BrmmosauM make install, 4To6BI pa3MecTuTh Gaiiibl PacIIuPeHUs:
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
'/usr/share/postgresql/16/extension/"

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

Kakue Bepcuu pacHIUpeHHsi HAM JOCTYIIHEBI?

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



name | version | installed

______ B T Ty
uom | 1.0 | t

uom | 1.1 | f

(2 rows)

Kakue nyTy 0OGHOBIIEHUS OOCTYIIHEL?

=> 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)

OueBHUOHO, IYTh OOUH. 3aMeThTe, YTO eciu OBl MBI co3manu dann «uom--1.1--1.0.sql», MOXKHO GBLIO OB «IIOHU3UTH BEPCHUIO».
[71s1 MexaHu3Ma PacIIupeHui MeHa BepCUl HUUero He 3Ha4arT.

BrITOTHUM OOHOBIIEHHE:

=> ALTER EXTENSION uom UPDATE;

ALTER EXTENSION

Tenepb HaM [OCTYIIeH HOBHIH QYHKIIMOHA:
=> SELECT convert(2, 'uy', 'kr');

convert

200.0000000000000000
(1 row)

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

ERROR: HeB03MOXHO npeobpasoBaTb : AJIMHA -> Macca
CONTEXT: PL/pgSQL function convert(numeric,text,text) line 9 at RAISE

Yrunura pg_dump

YTo momagaeT B pe3epBHYIO KONUIO 6a3bl JaHHEIX, CO3MAHHYIO C IIOMOIIBI0 YTUIUTH 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 u3MepeHus';

e BHauasne UOyT yCTAaHOBKU Pa3/IMYHBIX ITapaMeTPOB CepBepa;
o OOBEKTH pacIIMpEeHUs He [I0NafaioT B PE3EPBHYIO KOIUIO, BMECTO 3TOTr'0 BHINONHAETCS KoMauna CREATE
EXTENSION — 3T0 I03BOJISIET COXPAHUTh 3aBUCUMOCTH MEXKAYy 00beKTaMH.

B Imponecce pa6OTBI C pacuimpeHnueM I10JIb30BaTe/Ib MOXKET 3aXO0TEeTh PACIIUPUTL CIIPABOYHUK €OUHUNI] U3MEPEeHUuAd:



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

INSERT 0 2

YTo Temeps IONafaeT B Pe3ePBHYIO KOIHIO?

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 'EguHuUubl u3MepeHus';

CpoenaHHBIE T10JIH30BATEIEM U3MEHEHU ST 6yHyT IIOTEPSHEI.

Ho aToro MoxHO0 u30€eKaTh, ECJIK MBI CMOKEM Pa3[eJIuTh IPEeNyCTaHOBJIEHHbIE 3HAUEHUS U I10JIb30BaTE/IbCKUE.
TlogroTtoBuM Bepcuio 1.2 pacIIupeHus.

=> DELETE FROM uoms WHERE uom IN ('Bepcta', 'caxeHb');
DELETE 2

B ympasnsitoieM (aiine ucnpaBuM Bepcuio Ha 1.2:

student$ cat /home/student/tmp/uom/uom.control

default version = '1.2'
relocatable = true

encoding = UTF8

comment = 'EguHuuUb M3MepeHus'

CozpapuM daiy ¢ KoMaHfaaMu A1 o0HOBJIeHUs. Bri3oB pyHKIMM pg extension config dump onpepensier, Kakue CTPOKHU
TaOIUIEl TPEOYIOT BEITPY3KH.

student$ cat /home/student/tmp/uom/uom--1.1--1.2.sql

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

-- [NobaBnseM npuaHak npenycTaHOBEHHbIX 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');
Mo6aBuM B Makefile HOBEBIH (aiin B cmrcok DATA:
student$ cat /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)

BrimosmauM make install, 9ToGB pa3MecTuTh ¢Gaiiibl PaCIIuPeHUs:
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’

W BBIIONTHUM OOHOBIIEHHE:

=> ALTER EXTENSION uom UPDATE;
ALTER EXTENSION

IToBTOPUM 3KCIEPUMEHT:

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

INSERT 0 2

YTo Temneps nonagaeT B Pe3ePBHYIO KOMUI?

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 u3MmepeHus';

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

caxeHb 2.1336 pnuHa f

\.

Ha 3TOoT pas Bce mpaBUIbHO: IIOCJIE CO3[AaHU PaClIupEeHNus B Taﬁnnuy Io0aBIISIOTCS CTPOKH, CO3OaHHEIE ITI0JIb30BaTEJIEM.



of] PROFESSIONAL

Toru Posigres

PacimmpeHyst — yTiakoBKa B3aMMOCBSI3aHHbBIX 00beKTOB b/1,
TipejHa3HaueHHbIX /IS pellleHust Kakou-Trub0 3azaum

Paciivipenust yripoiaroT UCo/ib30BaHue (yHKIMOHA/Ia

VimetroTcs cpesicTBa Jj1si pa3pabOTKH COOCTBEHHBIX PaCIIPEeHH



of] PROFESSIONAL

Mpaktuka L) Posigras

1. Co3paiite paciupenue bookfmt, comepskaiiiee Bce HeoOxoaUMOE
n7ist paboThI C TUIIOM JIJaHHBIX /17151 hopMaTa U3/jaHui.
YcTaHOBUTE paciivpeHre, YTo0bl 00beAMHUTE UMEIOIIHeCs
B 0a3e /laHHBIX Pa3pPO3HEHHbIE 0OBEKTHI.

2. Bocnosb3yiTech cTaHJapTHBIM paclIMpeHUeM isn J1/isi TOro
YTOOBI TIPOBEPUTH KOPPEKTHOCTH KOZIoB ISBN y nMeromuxcst
B MarasvHe KHUI.
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1. O6beKTbl 6a3bl AaHHbIX, OTHOCALLUMECS K KHMXXHOMY doopMarty — TUI
AaHHbIX book format, npuBegeHne TMNoB, OyHKLMN, ornepaTopbl U Knacc
onepaTopoB — Mbl co3faBasiv B Temax «lMonb3oBaTenibCkue TUMbl AaHHbIX»
N «Knaccol onepaTtopos».

Ecnn co3gath paclumMpeHne Tak, Kak 3TO NokasbiBa/10Cb B AEMOHCTPAL MK,
TO NS €ro yCTaHOBKM NPUAETCS yaauTb U3 6a3bl CYLECTBYHOLLME OOBEKTHI.
UTo, KOHEYHO, HeXenaTeNbHO A5t paboTatoLLein CUCTEMBI.

MoaToMy CHavasia co3janTe 1 ycTaHOBUTE MyCToe pacluupeHue, a 3atem
HanuwuTe CKpUNT A1 ero 06HOBNEHNS, 06aBNAIOWMIA K paCLUNPEHNIO YXKe
nmerowmecs B 6ase faHHbIX 06bEKTbI C NOMOLLbLI0 KomaHabl ALTER
EXTENSION ADD ....

2. B poctaro4Ho cTapbIx KHUrax ucnonb3yetca 10-3Ha4vHbIi Kog, ISBN.
C 2007 ropga p1a COBMECTUMOCTW CO LUTPUXKOAAMU NCNONb3YHT 13-
3HauHbIN Kog ISBN (nepsble Tpy Undpbl BCerga pasHbl 978).

Kog nmeet chopmar: 978 cmpaHa u30-80 u3daHUe KOHMPO/ibHass_yugpa.

Mexay rpynnamu umdp 06bIYHO CTaBATCS AeUCHI, HO 3TO HE3HaYaLLNin
CMBO/. KOHTpoNbHasA ymdpa BblYUCAAETCA NO CreunasibHbIM npasBuiam.

B pacwupeHnn isn nmerotca doyHkumm isbn(text) ana 10-3HayHoro koga
n isbnl3(text) gna 13-3HavyHoro. Ecnim KoHTponbHasa undpa HeBepHa,
JoyHKUMM BbI3bIBAKOT OLLMOKY.



Pacmimpenusi njisi KHM>KHOro ¢popmara

CHauvasa co3ganuM «IIycToe» pacimpeHue 6e3 06HeKTOB.
student$ mkdir bookfmt
student$ cat bookfmt/bookfmt.control

default version = 'O’
relocatable = true
encoding = UTF8

comment = 'OopMaTt u3paHua'

student$ cat bookfmt/bookfmt--0.sql
\echo Use "CREATE EXTENSION bookfmt" to load this file. \quit
student$ cat 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/1l6/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'

YcTaHOBUM pacIIUpeHHUe.

=> CREATE EXTENSION bookfmt;

CREATE EXTENSION

Temeps HaUINIEM CKPUIIT AJI OOHOBIEHHUS, B KOTOPOM HOOABUM B pacCIIMpeHHe yKe CYLUIeCTBYOIIue B 6a3e 00bEKTH.
student$ cat bookfmt/bookfmt.control

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

comment = 'GopMaTt uU3paHuA'

student$ cat 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;

student$ cat 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'

BrITOTHUM OOHOBIIEHHE:

=> ALTER EXTENSION bookfmt UPDATE;

ALTER EXTENSION

Tenepb Bce 00BbEKTH 00bEAUHEHH! B PACIINPEeHHE, KOTOPEIE MBI DY HEOOXOOUMOCTH CMOXKEM pa3BUBATh.

A nmst Toro 4TOGRI pacIInpeHueM MOTJIM BOCIIOIB30BaThCS APYTrUe, HaJo IOATr0TOBUTH daiin «bookfmt--1.0.sql» ¢

KOMAaHOaMH, CO30al0IIMMUA BCe HeoOXOOUMEIe OOBEeKTHI.

IIpoBepka KomoB ISBN

YcTranoBUM paclIupeHue:
=> CREATE EXTENSION isn;

CREATE EXTENSION

=> DO $$
DECLARE
b_id bigint;
i text;
110 isbn;
il3 isbnl3;
BEGIN
FOR b_id, i IN SELECT book_id, additional->>'ISBN' FROM books LOOP
BEGIN
IF length(translate(i,'-','')) = 10 THEN
110 := isbn(i);
ELSE
113 := isbnl3(1i);
END IF;
EXCEPTION
WHEN others THEN
RAISE NOTICE 'book_id=%: %', b_id, sqlerrm;
END;
END LOOP;
END;
$$;

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

HpO6J‘IeMHbIe JaHHBI€ YaCTO BCTPEYalTCA B peaJIbHBIX CUCTeMaXx. B manHOM CJly4ae OHHU MOTryT OBITH BBI3BAHBI HE TOJIBKO
omubKaMu IIPpKY BBOJE, HO XU HEIIPaBUJIBHO YKa3aHHBIM KOJOM B caMoi KHUTeE. PacnmpeHHe isn uMeeT BO3MOXKHOCTH paﬁOTbI
B HECTPOI'OM pezKuMe, NOIIyCKast OIITHUOKHU (6:0) npenynpexmnasa o HUX).



of] PROFESSIONAL

[1pakTuka+ Pos{gres

1. Cos3pgatite paciivpenue ¢ hyHKI[Mel AJisl TOATOTOBKU TeKCTa
K yOmukarmy. OyHKIUS [0/DKHA IPUMEHUTh K TEKCTOBOMY
rapaMeTpy T0C/ie[loBaTeIbHOCTD TIPABUJI, BHITTOTHSFOILIAX
3aMeHY 0 pery/sipHOMY BbIPa)KeHHI0, U BepHYTh pe3y/bTar.
[TpaBusia AO/KHBI XPAHUTLCS B Tab/IUL[e U IPUMEHSIThCST
B TIOpsifike X BcTaBKU. K ripesjonpe/iesieHHbIM MpaBUiaM
TMO/Ib30BaTe/lb MOXKeT /100aB/sTh COOCTBEHHBIE.
Pabota ¢yHKIMY He [JO/DKHA 3aBUCETh OT HACTPOUKH My TH
TIOMCKA, HO [I0JDKHA TI03BOJIATH BBIOpATh CXeMy TIPpH YCTaHOBKe.

2. YcraHOBUTE pacivpeHue B cxemy typo, 1o6aBbTe B Tabmuily
T10J1b30BaTe/IbCKOe MPaBu/i0. KOppPeKTHO Jid BhITPY>KaeT KOIHIO
6a3bl AaHHbIX yTHMTa pg_dump? IIpoBepsTe BO3MOKHOCTh
00aBUTh TIPABUJIO MOC/IE BOCCTAHOBJ/IEHHS U3 Pe3ePBHOM KOTIUU.
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1. B kauecTBe npegonpeneneHHbIX npasua UCNob3yinTe, Hanpuvep:
M\s)\'(\S) - \1«\2
(AS\V'(\s|$) - \I»\2
("\s)-(\s|$) - \1—\2
3T npaBunia 3aMeHAT (He Bcerga KOpPPeKTHO) 0ObIYHbIE CUMBO/IbI HA
KaBbIYKN-€/104KM U TUPE:
- BykBbl "p" HET, - ckasan 4. - — BYKBbl «p» HET, — cKa3asl 1.

UT06bI 06ecneunTb He3aBMCUMOCTb OT MyTU MOKCKa, paclunpeHme npuaercs
cAenarb HenepeHOCUMbIM. YKaxnTe COOTBETCTBYIOLLMIA NapameTp

B ynpasnstowem gaiina, a B Tene oyHKLMM UCNOoMb3yTe Makpoc
@extschema@ AnAa ykazaHUsa CXeMbl, B KOTOPO HaxoanTcsa Tabnvua
npasua. ITOT Makpoc ByaeT 3aMeHeH Ha BbIOpaHHY0 CXeMy Npu yCTaHOBKE.

2. UTt0o6bl yTvnnTa pg_dump npasuibHO BbIrpyXxasia nosib3oBaresibCkme
npaBuna, ncnonb3ynTe yHKUMO pg_extension_config_dump n ana camol
Tabnvubl, U 415 NocnefoBarelbHOCTW, CO34aHHON A1 NEePBUYHOIO K/toya.

[Mpwn BbI30Be pg_dump MOXHO yKasaTb K/o4un --clean u --create, 4TOObI
KOMnunA BKOYana B cebs KoMaHabl ANA yaasieHusa U co3gaHus 6asbl JaHHbIX.



1. PacimupeHnue Ojisi IOOTOTOBKH TEKCTa

student$ mkdir typo
B ynpasnsomeM ¢atine ykassiBaeM relocatable = false:
student$ cat typo/typo.control

default version = '1.0'

relocatable = false

encoding = UTF8

comment = 'loAroToBka TeKCTa MO HacTpanMBaeMbM npasusiam’

Co3snmaeM ¢aiin c kKomaHgamu. B TaGnuie nmpegycMarpuBaeM croinber seeded, 4ToOb OTINYATH IPEAYCTAHOBIEHHEIE
IIpaBuia OT MTOIb30BATEIbCKUX.

student$ cat typo/typo--1.0.sql

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

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

);

GRANT SELECT ON typo rules TO public;

INSERT INTO typo rules(pattern, replace by, seeded) VALUES
("("I\s)\"(\S) ", "\1«\2', true),

("(\S)\"(\s|$) "', "\1»\2', true),

("("]\s)-(\s|$)", "\1-\2', true);

[ob6aBnsieMm B TOT ke ¢ain Gyrkiuo. B Helt kBanmuduiupyeM TabaIuily KMEHEM CXEMEI, YTOOE He 3aBUCETh OT HACTPOUKYU
IIyTH moucka. MIMsi CXeMEbI 3aflaeTCsi MaKpOCOM:

student$ cat typo/typo--1.0.sql

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

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
)5
GRANT SELECT ON typo rules TO public;
INSERT INTO typo rules(pattern, replace by, seeded) VALUES
(" ("I\s)\"(\S) ", "\1«\2', true),
("(\S)\"(\s[$)", "\1»\2', true),
("("]\s)-(\s|$)"', '"\1-\2', true);
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;

I ToTO YTOOBI YTUIIUTa pgfdump KOPPEKTHO BHEII'Py2KaJjla I10JIb30BAaTEJIbCKUE IIPpaBUJjIa, BbI3bIBA€M CII€ITUAJIbHYIO (byHKI.[I/IIO
He TONBKO [JIs TaOIULBI, HO U [AJIS IIOCJIeqOBaTEeIbHOCTH, KOTOPasA UCIIOJIb3YyeTCd AJIsI IePBUYHOI'0 KJIr04a.

student$ cat typo/typo--1.0.sql

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

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



GRANT SELECT ON typo rules TO public;
INSERT INTO typo rules(pattern, replace by, seeded) VALUES
(" ("I\s)\"(\S) ", "\1«\2', true),
("(\S)\"(\s[$) "', "\1»\2', true),
("("]\s)-(\s|$)", '"\1-\2', true);
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;
SELECT pg extension config dump('typo rules', 'WHERE NOT seeded');
SELECT pg extension config dump('typo rules id seq', '');

Makefile u ycTaHOBKa pacUIMpeHUs: B CUCTEMY:
student$ cat 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/16/extension'’

/bin/mkdir -p '/usr/share/postgresql/16/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/16/extension/"
make: Leaving directory '/home/student/typo'’

2. IIpoBepka

CospaeM 6a3y faHHBIX U CXEMY, U YCTaHaBJIMBaeM paclIupeHHe:

=> 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

HpI/I YCTaHOBKE MAaKpOC OBIJT aBTOMATUYECKH 3aMEeHeH Ha UMs BLIﬁpaHHOI;I CX€EMEI:

=> \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;
$function$
TIpoBepum:
=> SELECT typo.typo(
'Bppyr nonyrai 3aopan: "OBep-pcaH! OBep-pcaH!" - n Bce 3amepnu.'

)i

Bopyr nonyran 3aopan: «OBep-pcaH! OBep-pcaH!» — u BCce 3aMepsiu.
(1 row)

[To6aBUM IIPaBUIIO:

=> 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 flpo3n. — A yxe OykBy «K» HapucoBsan.
(1 row)
= \q

BrirpyzkaeM Komnuio 6a3bl JaHHLIX U BOCCTAHABIUBAeMCs U3 Hee (IIPU BOCCTAHOBJIeHUM 0a3a JaHHBIX OymeT yoaneHa u
co3gaHa 3aHO0BO):

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

OOpaTtuTe BHUMaHHe, YTO IIOCTIeHel KOMaH oM OBIJI0 yCTaHOBIEHO KOPPEKTHOe 3HaYeHNe II0CIIeloBaTeIbHOCTU. Eciu Obl
dyukus pg extension config dump 6slna BeI3BaHa TOJBKO [AJIST TAOIUITEL, 3TOr0 OBl HE IIPOU3OIIIIO.

student$ psql ext_extensions
ITpoBepsem:

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

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

Kak 3170 TaM.. Coyc nukaH. lonctakaHa ykcycy, OB€ JIyKOBWUbl. U MEpYuK.
(1 row)



