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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.



of] PROFESSIONAL

PacwinpeHunsd Pos{gres

['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
06s3are/ibHO: ee M MOXET COCTOATb M3 NI0ObIX CMMBOJIOB (HO HE A0/KHO
cogepXarb «--» N HaUMHATLCA UM 3aKaHYMBATbLCA Ha «-»).

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

[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

CHauvasna co3ganuM yIpaBisiomui ¢haii ¢ HacTporKaMu (MBI MOXKeM CIesaTh 3TO B TII0O0OM TEeKCTOBOM pemaKkTope).

e default version ompepesnseT BepCculo 110 yMOJI4aHUI0, 6€3 3TOro nmapaMeTpa BEPCUIO IPUAETCS YKa3blBaTh SIBHO;

o relocatable roBopuT 0 TOM, YTO pacIIIpeHNEe MOXKHO IIepeMeIaTh U3 CXeMEBL B CXeMy (MBI IIOTOBOPUM 00 3TOM YyTh
I032Ke);

e encoding TpebyeTcsi, eCIu UCIIOIb3YIOTCSI CUMBOJIEI, OTnuuHbIe 0T ASCII;

e comment onpenesnsieT KOMMEHTapUi K PacIINPEHUIO.

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

default version = '1.0'
relocatable = true

encoding = UTF8

comment = 'EguHuupl n3mMepeHus'

OTO He BCe BO3MOXKHbBIE ITapaMeTpBsl; TIOJIHBIM CIIMCOK MOKHO Y3HATh U3 JOKYMEHTAlUH.

Temneps 3aiiMmeMcs (aiioM ¢ KOMaHAAMHU, CO3[AOIUMH OOBEKTH PACIIUPEHUS.

e TlepBas cTpoka ¢aiiyia IpefoTBpaliaeT Cly4dyalHbIN 3allyCK CKPUIITA BPYYHYIO.

e Bce KoMaHOB OyOyT BHIIIOJIHEHH B OOHOM TpaH3aKuuu — HessBHOM 0110ke BEGIN ... END. [To3ToMy KOMaHOEL
yIIpaBIeHUs TpaH3akuusAMH (1 ciayxebHble KoMaHAw, Takue, Kak VACUUM) 3meck He [HOIIyCKarOTCS.

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

/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
Db
GRANT SELECT ON uoms TO public;
INSERT INTO uoms(uom,k) VALUES ('M',1), ('km',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);

Yto6rl PostgreSQL Hatmen co3gannbsle HaMu (aiiibl, OHU [NOJIXKHEL 0OKa3aTbes B KaTanore SHAREDIR/extension. 3HaueHue
SHAREDIR MO03KHO y3HaTh TakK:

student$ pg_config --sharedir

/usr/share/postgresql/16

Hanpumep, nocMoTpuM Ha ¢ainsl 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

KoneuHo, ¢aiinel pacmupeHnss MOKHO CKOIIMPOBaTh BPYYHYI0, HO CTaHAAPTHHINA CIIOCO0 — BOCIIOJIb30BaThCS YTUIIUTON
make. Eit monamo6utcs Makefile, KOTOpHBI# [OT2KEH BHITISOETh, KaK IOKa3aHO HUXKE.

o Ilepemennass EXTENSION 3agaeT uMs pacIIupeHUS;

e Ilepemennas DATA onpepensieT ciucok Ghaiios, KOTopkle Hamo ckonupoBaTsh B SHAREDIR (KkpoMe yIIpaBisIoNnIero);

e IlocnepHue CTPOKU He MeHsIoTcsI. OHU MOAKII0YaloT cuenuanbHeill Makefile oist pacmmpeHnuii, KOTOPBIN COOEPKUT
BCIO HEOOXOOMMYIO JIOTUKY COOPKY M YCTaHOBKHU. BaxHO, 4TOOH yTunuTta pg config 6s1a qocTynHa — MHa4Ye



HEU3BECTHHI IIYTH, 110 KOTOPHIM ycTaHOBIeH 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 BeimoHUM make install B kaTaore 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’

Co3panum 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 | | EpuHMUbLI U3MepeHuns
(1 row)

ITopo6yeM co3maThk B HOBOM 0a3e pacIImpeHue uom:

=> CREATE EXTENSION uom;

CREATE EXTENSION

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

=> SELECT * FROM uoms;

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

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

OOBEeKTHl YCTAHOBJIEHE! B CXEMY, B KOTOPOM OHU ObLIM ObI CO3AHEI II0 YMOIYaHUIO; B faHHOM ciydae — public. I[Tpu
CO3[0AaHUU PACIIMPEHUS MBI MOXKEM yKa3aTh 3Ty CXEMY SIBHO:



CREATE EXTENSION uom SCHEMA public;

ITockoNbKy MBI YKa3aId B yIpasisiomnieM dalisie, 4To paciupeHue nepeHocuMo (relocatable), ero MoxHO nepemMecTUTh B
IPYTYIO CXEMY:

=> CREATE SCHEMA uom;

CREATE SCHEMA

=> ALTER EXTENSION uom SET SCHEMA uom;
ALTER EXTENSION

Teneps Bce OGHEKTH HAXOAATCS B CXeMe Uom:
=> \dt uom.*

List of relations

Schema | Name | Type | Owner

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

=> \df uom.*

List of functions

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

MO3KHO ¥ IPOYUTATh JaHHbIE U3 TAOIHUIEI 6€3 YKa3aHUS CXEMEL, TIe OHa PacIoJIoXeHa?
=> SELECT * FROM uoms;
ERROR: relation "uoms" does not exist

LINE 1: SELECT * FROM uoms;

A

Her, IIOTOMY 4YTO TeIlepb Ta6HI/IHa He HaXOOUTCHA B IIYTU IIOUCKA.

A 6y)16T Jan paﬁOTaTb (l)yHKL[I/ISI, €CJIX IIPpU €€ BBI30B€ MEI IBHO YKazKeM cxeMy? Hal‘IOMHHM, YTO B OIIPENEeJIEHUuHU Tejla
dyukimu obpamienue K Tabauile He BKIII0YAJIO0 HA3BAHUE CXEMEL.
v

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

convert

2000.0000000000000000
(1 row)

IIa, moToMy 4TO KOX (pyHKIIUY OBIT 0popMIIeH B COBPEMEHHOM CTHuJie cTaHAaapTa SQL, a 3HAYUT ellle Ha 9Tale CO3TaHUS
OBIT BEITIOJTHEH €r'0 pa30op u Tenepsb obpaleHue K Tabnuie NIPou3BOSUTCS 110 ee UAEHTU(GUKATOPy, a He 110
CHUMBOJIN4YECKOMY UMEHH.

ITo3abGoTUMCS O IIyTSX [IOUCKA; JAHHEIE U3 TAOIUIEl YUTAIOTC:
=> SET search_path = uom, public;
SET

=> SELECT * FROM uoms;

cM | 0.01
(3 rows)

OTMeTHUM, 4TO HEKOTOphI€ PACIIMPEHN He ONOIIyCKaloT IIepeMelleHnsa, 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
aKTyaslbHY0 BEPCUIO U, BO3MOXHO, ApYyrne napameTpbi.

Mpy HEOBXOAMMOCTUN MOXET CYLLLECTBOBATb U OTAE/bHbIN YNpaBsoLnii
chaiin, npuBsAi3aHHbIl K Bepcun. Hanpumep, ecnun B Bepcum 1.2 nosiBuniach
3aBUCUMOCTb OT APYroro 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:

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

default version = '1.1'
relocatable = true

encoding = UTF8

comment = 'EpuMHUUbLI U3MEeHEeHus'

U co3pmapum daitsn ¢ KoMaHaaMu Ajisi OOHOBJIEHU S :
/home/student/tmp/uom/uom--1.0--1.1.sql
\echo Use "CREATE EXTENSION uom" to load this file. \quit

-- Bce, 4TO0 6bINO, OTHECEM K MepaM [AJInHbI
ALTER TABLE uoms ADD uom class text NOT NULL DEFAULT 'pnuHa';

-- [o6aBUM efuHULB U3MEpeHUs MaccChbl
INSERT INTO uoms(uom,k,uom class) VALUES
(‘'r', 1,'macca'), ('kr', 1 000, 'Macca'),
('y', 100 000, 'Macca'), ('t', 1 000 000, 'Macca');

-- OyHKUMA ONA nepeBOAa 3HAYEHWA W3 OOHOW €fWHWLB B APYryio
CREATE OR REPLACE FUNCTION convert(
value numeric,
uom from text,
uom_to text
)
RETURNS numeric AS $$
DECLARE
uoms_from uoms;
uoms_to uoms;
BEGIN
SELECT * INTO uoms from FROM uoms WHERE uom = convert.uom from;
SELECT * INTO uoms_to FROM uoms WHERE uom = convert.uom_to;
IF uoms from.uom class != uoms to.uom class THEN
RAISE EXCEPTION 'HeBo3MoxHO mpeobpasoBatb : % -> %',
uoms_from.uom class, uoms_to.uom class;
END IF;
RETURN convert.value * uoms from.k / uoms to.k;
END;
$$ LANGUAGE plpgsql STABLE STRICT;

Mo6aBuMm B Makefile HOBHIH (aiin B ctucok 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)

BrimonmauM make install, 9ToGBI pa3MecTuTh ¢Gaiiibl PacCIIuPeHus:
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/1l6/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 BEPCHHU paClIIupEeHUusa HaM J:[OCTyl'[HI:I?



=> SELECT name, version, installed

FROM pg_available_extension_versions
WHERE name = ‘uom’;

name | version | installed

...... T T JE
uom | 1.0 | t

uom | 1.1 | f

(2 rows)

Kakue nmyTu 0GHOBIIEHUS LOCTYIIHBI?

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

source | target | path
........ ST
1.0 | 1.1 | 1.0--1.1
1.1 | 1.0 |

(2 rows)

OueBUAHO, IYTh OOUH. 3aMeThbTe, YTO eCJIX OBl MBI co3panu ¢ain «uom--1.1--1.0.sql», M0OKHO OBIIIO ObI «IIOHU3UTH BEPCUIO».
IIns MexaHNU3Ma pacUIMpeHNd UMeHa BepCuil Hu4ero He 3Hayar.

BrinmosiHUM OOHOBJIEHUE:

=> ALTER EXTENSION uom UPDATE;

ALTER EXTENSION

Teneps HaM [DOCTyIIeH HOBBIM GYHKIMOHA:
=> SELECT convert(2, 'u', 'kr');

convert

200.0000000000000000
(1 row)

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

ERROR: Heso3MoxHo npeobpasosaTb : AnMHa -> Macca
CONTEXT: PL/pgSQL function convert(numeric,text,text) line 9 at RAISE

Yrunura pg_dump

YTo nmomagaeT B PEe3epPBHYIO KOIINIO 06a3bl TaHHBIX, CO30aHHYIO C IIOMOIIBIO YTUJIUTEL pgfdump?

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 BHauasie UOyT YCTAHOBKM Pa3JIMYHBIX IapaMeTPOB CepPBepPa;
e OOBEKTH pacUIMpeHUs He I0IafaloT B Pe3ePBHYI0 KON, BMECTO 9TOr0 BHIIONHsAeTCs KoManna CREATE
EXTENSION — 5T0 IT03BOJISIET COXPAHUThH 3aBUCUMOCTHU MEKIY O0BEKTaMHU.



B nporiecce paboTEL ¢ pacIupeHreM 10J1b30BaTeIb MOXKeT 3aX0TEeTh PACIIUPUTh CIPAaBOYHUK €OUHUIl U3MEPEHUS:

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

INSERT 0 2
4TOo Temneph MoMafaeT B Pe3ePBHYI0 KOMUI0?

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';

CroernaHHbBIE IOJIb30BATEJIEM U3MEHEHUS ﬁyﬂyT IIOTEPSAHEI.

Ho aToro MoxxHo u36exaTh, €CJIM MBI CMOXKeM pa3[e/IUuTh IPefyCTaHOBIEeHHbIE 3HaYeHHUs U II0JIb30BaTeNIbCKUE.
ITogroroBuM Bepcuio 1.2 pacumiupeHus.

=> DELETE FROM uoms WHERE uom IN ('Bepcta', 'caxeHb');
DELETE 2
B ynpasnsomeM ¢atisie HCIpaBUM Bepcuio Ha 1.2:

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

default version = '1.2'
relocatable = true

encoding = UTF8

comment = 'EguHuMUb U3MepeHus'

CozpanuM daiin ¢ KoMaHmaMu Oyt o0HOBJIeHus. Bri3oB dyHKIMM pg extension config dump onmpenensier, Kakue CTPOKHU
Ta6IUIEl TPEOYIOT BEITPY3KH.

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

-- [lobaBnsieM npu3HaK NpepyCTaHOBJIEHHbIX 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');

IMo6aBuMm B Makefile HOBHIM (aiin B ciucok 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)

BrimonmauM make install, 9ToGBI pa3MecTuTh ¢Gaiiibl PacCIIupPeHus:



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 .//uom--1.1--1.2.sql
'/usr/share/postgresql/16/extension/"'

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

Y BHIIOJIHUM OGHOBIIEHUE:

=> ALTER EXTENSION uom UPDATE;
ALTER EXTENSION

T10BTOPHM 3KCIIEPUMEHT:

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

INSERT 0 2
YTO Teleps monafaeT B PE3EPBHYIO KOIUIO?

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 M3MepeHus';

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

caxeHb 2.1336 pnuHa f

\.

Ha artot Pa3 BCeé IPAaBUJIbHO: II0CJI€ CO3NaHUuA PACIINPEHNS B Ta6nnuy Io0aBIIIOTCS CTPOKH, CO3OaHHEBIE I10JIb30BaTeJIeM.



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.



1. PacuiupeHnus qjisi KHM2KHOro ¢opmara

CHauvasa co3ganuM «IIycToe» pacimpeHue 6e3 06HeKTOB.
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/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

Terneps HanuIeM CKPUIT AJ1s1 OOHOBJIEHUs, B KOTOPOM f06aBUM B pacIIMpeHNe yKe CyIlecTByolue B 6a3e 0OBEKTH.
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’

BrimosiHUM 0GHOBIIEHUE:

=> ALTER EXTENSION bookfmt UPDATE;

ALTER EXTENSION

Tenepb Bce 00BEKTH 00heAUHEHH B PACIIUPEHUE, KOTOPHIE MBI IPY HEOOXOOUMOCTH CMOXKEM Pa3BUBATh.

A ns Toro 4TOOBI pacIIupeHueM MOIJIM BOCIIOIb30BaThCSA APYTrue, Hajo NOATroTOBUTH ¢aitn «bookfmt--1.0.sql» ¢

KOMaHOaMH, CO3A0IIMMU BCe He0OXOOUMEBIE 0OBEKTHI.

2. IIpoBepka kogmoB ISBN

YcTaHOBUM pacIIUpeHue:
=> 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

IIpo6neMHbIe maHHbBIe YAaCTO BCTPEYAIOTCS B PeaIbHEIX CUCTeMax. B JaHHOM cily4Yae OHM MOTYT OBITH BEI3BAHEI HE TOJIBKO
omubKaMy IIpU BBOZAE, HO M HEIIPABUJILHO YKa3aHHLIM KOJOM B CaMo¥ KHUTe. PacimpeHue isn uMeeT BO3MOKHOCTh PabOTEHI
B HECTPOTOM pexRUMe, JOIyCKas OMMUOKY (HO Ipenynpexaasi 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:

typo/typo.control

default version = '1.0'

relocatable = false

encoding = UTF8

comment = 'lloAroToBKa TekCcTa MO HacTpauBaeMbiM npasuiam’

Co3spmaeM (¢aiin ¢ KoOMaHgaMU.

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

-- B Tabnuue npepycMatpuBaeM ctonbeu seeded, 4TOObl OT/AMYATL NpefyCTaHOBNEHHbIE MpaBuna 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
)i
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);

-- [JobaBnseM dyHKUMIO, B HEW KBanupuuupyeM Tabnuuy MMEHEeM CXeMmbl, 4YTOObl HE 3aBUCETb OT HACTPOWKM MyTH
novcka. WMs cxembl 3ajaeTcs 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;

-- na TOro 4tobbl yTunuTa Pg dump KOpPPEeKTHO BbirpyXana nosib30BaTeNbCKMEe MpaBuia, Bbi3biIBAeM CneuuanbHyl
GYHKUMIO HE TONbKO N Tabnuupl, HO U ONS MNoCnenoBaTeNbHOCTH, KOTOpaAa uUcCnoJsib3yeTca Ona nepBuyHOro
Ki4ya .

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

Makefile u ycTaHOBKA paclIupeHUs: B CUCTEMY:
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/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

Co3pmaeM 6a3y MaHHBIX U CXEMY, ¥ YCTQHABIUBAaeM pacClIipeHHe:

=> 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

IIpu ycTaHOBKE MaKpOC GBI aBTOMaTHYECKHU 3aMEHEH Ha UMs BEIOPAHHON CXEMEL:
=> \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(
'Bopyr nonyrai 3aopan: "OBep-pcaH! OBep-pcaH!" - u Bce 3amepau.'’

)i

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

[To6aBuM IpaBUIIO:

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

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

'- bymet, - cka3san flpo3n. - 1 yxe OykBy "K" HapucoBan.'
);

typo

— bypet, — cka3an [lpo3n. — A yxe 6ykBy «K» Hapucosan.
(1 row)
= \q

Brirpyzaem Konwio 6a3bl JaHHEIX U BOCCTAHABIUBaeMCs U3 Hee (IIPH BOCCTAHOBIEHUM 6a3a JaHHEIX OyAeT yoajieHa U
CcOo3maHa 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

OOpaTuTe BHUMaHUeE, YTO IIOCIIefHEN KOMaHoM ObIIO YCTAHOBIEHO KOPPEKTHOE 3HaUYeHNe II0CTIefoBaTeIbHOCTH. Eciu Gb
¢dyuknus pg extension config dump 6rina BEI3BaHa TOIBKO OIS TAGIUIE], 3TOTO OBl HE IPOU3OIILIO.

student$ psql ext_extensions
ITpoBepsem:

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

VALUES ('\.\.\.', '.");
INSERT 0 1
=> SELECT typo.typo(
'Kak 3T1o Tam... Coyc nukaH. loncrtakaHa ykcycy, fABe JIYKOBMUbI... U NEpPYuK.'
)i
typo

Kak 3710 TaM.. Coyc nukaH. lonctakaHa ykKCcycCy, OBe JyKOBMUbL.. U MEpYMUK.
(1 row)



