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PacwnpeHnsa Pos{gres

['pymma B3aMOCBsI3aHHBIX 00beKTOB B/1

yCTaHOBKa BCeX 00BEKTOB OJJHOM KOMaH/I0M
HEBO3MOXXHOCTh Y/Ia/IUTh OTAeTbHbIN 00beKT
COXpaHeHUe CBsI3U MPU BBIFPY3Ke € MOMOILIbI0 pg_dump
WHCTPYMEHTHI /IJIs1 TIePeX0/ia Ha HOBYHO BEPCUIO

N cTounuku

B cocTaBe AucTpubyTHBa (contrib)
BHeIIIHWEe PACIIUPeHus
BO3MO)KHOCTB CO37IaHUSI COOCTBEHHBIX PACIIIMPEeHUH

BbiBaloT cuTyaumm, Koraa HECKO/IbKO 06 BEKTOB 6a3bl AaHHbIX TOTMYECKM
CBSI3aHbl MeXay co60i. Hanpumep, HECKONbKO TUMOB AaHHbIX, PYHKUNN U
oneparopbl ANns paboTbl C HAMK, KNlacCbl ONepaTtopoB. Takyt CBSiI3b MOXHO
caenatb BHOW C MOMOLLbI0 MEXaHU3Ma pacLlnpeHui.

9710 obneryaer ynpasneHne oo6bLeKTaMu:
- BCe 00BbEKTbI yCTaHaBNNBAKOTCA OAHOW KOMaHAO0M;

- HEBO3MOXHO yaaUu1UTb OTAG]'IbeIVI 00BbEKT — pacwmpeHmne MOXHO yoasinTb
TOJIbKO NOJTHOCTbHO;

- CBSA3b MeXAy 06beKTaMu COXPaHSeTCs 1 NPU CO3AaHnN Pe3epBHOI KOnum
C NMOMOLLI YyTUANTLI pg_dump;

- €CTb MHCTPYMEHTbI AN51 yNpaBfeHnsl BEPCUSIMI PaCLLMPEHMWIA.

B coctaB PostgreSQL BXoguUT 3HaUMTENNbHOE KO/IMYECTBO MOEe3HbIX
pacLLUNPEHNIA, YaCTb U3 KOTOPbIX Mbl YXXe M0/Ib30Ba/IUCh.

https://postgrespro.ru/docs/postgresqgl/12/contrib

https://postgrespro.ru/docs/postgresqgl/12/contrib-prog

Apyroi nctouHnk — PostgreSQL Extension Network (PGXN) — ceTb
pacwmpeHunii no aHanorun ¢ CPAN ans Perl: https://pgxn.org/

PacLuMpeHust MOryT pacnpoCcTpaHsaTbCA U ApYrMMKU cnocobamu, B TOM Yucne
yepes nakeTHble peno3nTopun AMcTpuobyTneo OC.

B 3T0I1 TEME MblI pacCMOTpPUM, KakK co3aaBaTb COOCTBEHHbIE pacwmnpeHums.
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Co3gaHne pacLumpeHus Posjgres

CREATE EXTENSION
VERSION '1.0' DROP EXTENSION
» 10 | >
cKkpunT
co3paHust

umsi--1.0.sql

umsi.control

PacwunpeHmne yctaHaBnmBaeTcs B 6a3y gaHHbIX kKomaHaoii CREATE
EXTENSION. Mpu aTOM A0MKHbI CyLLEeCcTBOBaTb ABa daina:

- ynpasnsowumini dann «ums.control» ¢ napamerpamm pacluMpeHus;
- CKpUNT co3AaHns 0O6BHLEKTOB pacLUMPeHUs «UMSsI--Bepcus.sql».

Bepcus TpagnuMoHHO MMeeT Buf «1.0», «1.1» N T. 4., HO 3TO He
06s3aresibHO: UMA MOXET COCTOATb U3 II0ObIX CUMBO/IOB (HO HE AO/HKHO
cogepXatb «--» U HaYMHaTbLCA UM 3aKaHYMBATbLCA Ha «-»).

O6bI4HO HOMEp Bepcun He ykasbiBatoT B kKomaHae CREATE EXTENSION,
MOCKOJIbKY TeKyLlaa akTyaslbHas Bepcus 3anvicaHa B ynpasnsowem caine
(napameTp default_version) 1 ncnonb3yercsa nNo yMon4aHuio.

[pyrve napameTpbl pacluMpeHns ykasbiBaloT 3aBUCUMOCTU OT ApYrux
paclmpeHunii (requires), BO3MOXHOCTb NepeMeLLeHN 06bEKTOB
pacwmpeHuns mexay cxemamu (relocatable), BO3MOXHOCTb YCTaHOBKM
TO/ILKO cynepnosib3oBaresiem (superuser) u ap.

https://postgrespro.ru/docs/postgresgl/12/extend-extensions
https://postgrespro.com/docs/postgresgl/12/sql-createextension

PacwunpeHnune ygansietcst komaHaon DROP EXTENSION. Ckpunt anis
yaasieHNs 0O0bEKTOB NMucaTb He HY)XXHO.

https://postgrespro.com/docs/postgresgl/12/sqgl-dropextension




Co3paHue pacIIupeHus

Co3mamuM IIPOCTOE paclllipeHre — KOHBEPTEep eqUHUIl K3MEePEeHHs, ¥ Ha30BeM ero uom (units of measure).
HauneM c karasnora, B KOTopoM O6ymeM co3pmaBaTh HeoOXxomuMele haniib:
student$ mkdir uom

Crauvana co3ganuM yIpaBisiomui ¢hain ¢ HacTpokaMu (MBI UCIIOIb3yeM cat, Ho, pasyMeeTcsi, Ghalyl MOKHO CO3IaTh B
1I000M TEKCTOBOM pefakTope).

o default version onpepensieT Bepcuio 10 yMOJI4YaHHIO, 6€3 9TOT0 IapaMeTpa BepCUIo IPUAETCS YKa3bIBaTh SIBHO;

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

e encoding TpeOyeTcsi, eCITU UCIIOJIb3YIOTCSI CUMBOJIEI, OTIuuHbIEe 0T ASCII;

e comment onpenensieT KOMMEHTAPUU K PACIIUPEHUIO.

student$ cat >uom/uom.control <<EOF
default_version = '1.0'

relocatable = true

encoding = UTF8

comment = 'EpMHMUbI M3meHeHus'

EOF

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

Teneps npuctynuM K ¢auny ¢ KOMaHoaMHu, CO30AIIUMHI 00HEKTE paCIIuPEeHUSI.

e TlepBas cTpoka (aiyia mpemoTBpaIaeT CIIyYalHBN 3allyCK CKPUIITA BPYYHYIO.

e Bce KoMaHOB! OyOyT BBIIIOJIHEHEH! B OOHOM TpaH3akuuu — HessBHOM 610ke BEGIN ... END. [ToaToMy KOMaHObL
yIIpaBJIE€HUS TPAH3aKUUAMU (U cIyxkeOHEIe KOMaHAH, Takue, Kak VACUUM) 3mech He HOMYyCKAIOTCS.

e [TyTe moucka (mapametp search path) 6ymeT ycTaHOBIEH Ha €eUHCTBEHHYIO CXEMY — TY, B KOTOPOM CO3[AI0TCS
00BbEeKTHl paCIIUPEHUS.

student$ cat >uom/uom--1.0.sql <<'EOF'
\echo Use "CREATE EXTENSION uom" to load this file. \quit

-- CnpaBOYHMK eOUuHUL, U3MepeHus
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);

-- OyHKuMs BNs nepeBofa 3Ha4YeHUs U3 OOHON E€fUHULB B OPYryio
CREATE FUNCTION convert(value numeric, uom_from text, uom_to text)
RETURNS numeric
AS $%
SELECT convert.value *
(SELECT k FROM uoms WHERE uom = convert.uom_from) /
(SELECT k FROM uoms WHERE uom = convert.uom_to);
$$ LANGUAGE sql STABLE STRICT;
EOF

Yto6rl PostgreSQL Harmen co3ganuble HaMu (aiiibl, OHU [NOJIXKHEL 0OKa3aTbes B KaTanore SHAREDIR/extension. 3HaueHue
SHAREDIR MO0KHO y3HaTh TakK:

student$ pg_config --sharedir

/usr/share/postgresql/12

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

/usr/share/postgresql/12/extension/pg background--1.0.sql
/usr/share/postgresql/12/extension/pg_background.control

KoHeuHo, ¢aiinsl MOXKHO CKONIMPOBATh BPYYHYIO, HO CTaHOAPTHRIA crioco6 — co3maTs dain ajis yTunuTel make. OH [HOIXKeEH
BBITJIAETH, KaK IIOKa3aHo HUXKeE.

o Ilepemennass EXTENSION 3agaeT uMs pacuIupeHUs;

o [TepemenHas DATA ompepmensieT CIHCOK ¢aiios, KoTopele Hafo ckonupoBaTh B SHAREDIR (kpoMe ynpaBiIsioIIero);

o [TocnepmHue cTpoKu He MeHsIOTCS. OHU NMMOOK/IIOYAIOT crienuanbHei Makefile mist pacmmupesuii, KOTOPHEINM COOEPKUT
BCIO He0OXOIUMYIO JIOTUKY. BaxkHo, uToOH yTUNUTa pg config 6pl1a moCcTymHa — MHa4Ye HEU3BECTHHI IYTH, 10
KOTOPHIM ycTaHoBJIeH PostgreSQL.



student$ cat >uom/Makefile <<'EOF'
EXTENSION = uom
DATA = uom--1.0.sql

PG_CONFIG = pg_config

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

EOF

Teneps BeinonHUM make install B kaTasore paciupeHus:
student$ sudo make install -C uom

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

/bin/mkdir -p '/usr/share/postgresql/12/extension'

/bin/mkdir -p '/usr/share/postgresql/12/extension'

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/12/extension/'
/usr/bin/install -c -m 644 .//uom--1.0.sql '/usr/share/postgresql/12/extension/'
make: Leaving directory '/home/student/uom’

TMopkmoyumMcs B 6a3e JaHHBIX U MOMPo6yeM YCTaHOBUTH PaCIIdpEHHe.

=> CREATE DATABASE ext_extensions;

CREATE DATABASE

=> \c ext_extensions

You are now connected to database "ext extensions" as user "student".
Tak MBI MOKEM IIPOBEPUTH, HOCTYIIHO JIX PaCIINPEHUeEe:

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

name | default version | installed version | comment
------ B e e TSP
uom | 1.0 | | ERMHMUB U3MeHeHus
(1 row)

=> CREATE EXTENSION uom;
CREATE EXTENSION
MEI He yKa3anu BePCHIo, I03TOMY OBUIO B35ITO 3HAUEHUE U3 yIpasisiolero daiina (1.0).

=> SELECT * FROM uoms;

cM | 0.01
(3 rows)

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

convert

2000.0000000000000000
(1 row)

Bce pabGoTaer.

CaMo pacIupeHne He OTHOCUTCS K KaKOU-TH00 cxeMe, HO 00BeKThl PACITUPEeHUsT — OTHOCSTCSA. B Kako# cxeme OHU
CO3IOaHbI?

=> \dt uoms

List of relations

Schema | Name | Type | Owner

-------- B s ST R
public | uoms | table | student
(1 row)

OOBEKTH YCTAHOBJIEHH B CXEMY, B KOTOPOM OHU ObIIM ObI CO3HAHLI II0 YMOIYAHUIO; B HAHHOM ciydae — public.

Ho MBI MOKeM yKa3aTh CXeMy SIBHO IIPY CO3[aHMuu pacmupenus. CHavasa yganuM paciupeHnue u3 6a3sl (3aMeTbTe, O
9TOro0 He TpedyeTcs pa3pabaTeiBaTh OTAENIBHEIA CKPHIIT):

=> DROP EXTENSION uom;

DROP EXTENSION



Tenepsb CHOBa CO3LaNUM PaCIIUPEHNE, YKa3aB OPYIYI0 CXEMY:
=> CREATE SCHEMA uom;

CREATE SCHEMA

=> CREATE EXTENSION uom SCHEMA uom;

CREATE EXTENSION

Temneps Bce 00BEKTH HAXOASTCS B CXeMe uom:

=> \dt uom.*

List of relations

Schema | Name | Type | Owner
-------- et Y PR
uom | uoms | table | student
(1 row)

Bynet nu pab6oTtaTh QYHKITUSI?
=> SELECT uom.convert(2, 'km', 'm');

ERROR: relation "uoms" does not exist
LINE 3: (SELECT k FROM uoms WHERE uom = convert.uom_ from) /
QUERY:
SELECT convert.value *
(SELECT k FROM uoms WHERE uom = convert.uom from) /
(SELECT k FROM uoms WHERE uom = convert.uom to);

CONTEXT: SQL function "convert" during inlining

Hert, moTomy uTO Temeps Tabinila He HAXOOUTCS B IIyTH ITOUCKa. McrpaBuMm 3T0:
=> SET search_path = uom, public;

SET

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

convert

2000.0000000000000000
(1 row)

TlockonbKy MBI YKa3aau B yIIpasisiomeM (aiisie, 4To pacmmpeHnue nepesocumo (relocatable), ero MoXHO mepeMeCcTUThH B
IPYTYIO CXEMY:

=> ALTER EXTENSION uom SET SCHEMA public;
ALTER EXTENSION

=> DROP SCHEMA uom; -- Gosblle He HyxHa
DROP SCHEMA

=> SELECT public.convert(2, 'km', 'mM');

convert

2000.0000000000000000
(1 row)

HexkoTopble pacmpeHus He JOIYCKAIOT IepeMelleHusi, HO 3TO OBIBAaeT HeYacTo.
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OGHOBNEHME paclUMPeHns  Posigres

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

cKkpunT
co3paHust

umsi--1.0.sql

umsi--1.0--1.1.sql

ums.control : ums--1.2.control |

napameTpbi AoronHuT.
P P napameTpbi

OG6HOBMEHNE BEPCUN PaCLLUMPEHNS BbINOMHAETCS KomaHaon ALTER
EXTENSION UPDATE. Npwn 3TOM 0/IXEH CyLLeCcTBOBaTb CKpUNT
OGHOB/IEHUA «UMSI--CTapas-sepcusi--Hosasi-sepcusi.sql», cogepxatinia
HeobxoanMble A/11 0OHOBIEHUS KOMaH/bI.

Takke Heob6X0AMMO U3MEHUTb YNPaBSLWNA dpain «umsi.control», 06HOBUB
aKTyasibHY0 BEpPCUN 1, BO3MOXHO, Apyrve napameTpsbl.

Mpy HEOBXOAMMOCTI MOXET CYLLLEECTBOBATb U OTAE/bHbIN YNpaBnsoLLnii
chaiin, npuBsi3aHHbIli K Bepcun. Hanpumep, ecnu B Bepcumn 1.2 nosiBuniach
3aBUCUMOCTb OT APYroro paclinMpeHusi, To aTy 3aBMCUMOCTb HENPaBWU/IbHO
yKa3biBaTb B OCHOBHOM ynpaB/isitoleM goaiine. MapameTpsbl, yKkasaHHble
B AOMNOMHUTENNBLHOM ynpaBnsaoLem daiine, 6onee NPUOPUTETHbI, YeM
napameTpbl OCHOBHOTO YNpaBnstoLLero daiina.

B npumepe, npuBegeHHOM Ha cnange, UMeKTCA CKPpUNTbl 0OHOB/IEHNS
1.0-1.1n1.1-1.2. MoxHo co3gaTb 1 ckpunT 1.0 - 1.2, HO, Kak npasuno,
3TO He TpebyeTcs: MexaHM3M paclUMPEHNin cam 6epeT Ha cebst BbIGop NyTu
C YY4eTOM [OCTYMNHbIX Nepexofos. Hanpumep, ecniv yctaHoB/IeHa Bepcus
1.0, TO ee MOXHO 0GHOBUTL cpasy A0 1.2: CHavyasla aBToOMaTUyeCcKu
npumeHntca ckpunt 1.0 1.1, a 3atem 1.1 - 1.2.

Kak n npu co3gaHun, npy 06HOBAEHUN HOMEP BEPCUN OObLIYHO HE
yKasblBalOT — B 3TOM C/ly4ae 06HOB/IEHME NPOMCXOANT A0 NOCAeaHel
aKTyaNlbHOW Bepcun, 3annMcaHHoOn B OCHOBHOM ynpasnstoLwem caine.

https://postgrespro.com/docs/postgresqgl/12/sqgl-alterextension




Bepcuu pacuiupeHusi H 0OHOBJIEHHE

TIpu HEKOTOPOM Pa3MHIIIIEHUN MBI MO2KeM COOOPas3uTh, UTO He JII00ble eMUHUIL OIIyCKaloT Ipeobpa3oBanue. Hanpumep, METPH
HeJb3s IepeCUYuTaTh B KUjIorpaMMbl. Co3mamuM Bepcrio 1.1 Hamero pacuupeHust, KOTopasi 3TO YYUTHIBAET.

B ympasnsiomeM datisie ucupaBuM Bepcuio Ha 1.1:

student$ cat >uom/uom.control <<EOF
default_version = '1.1'

relocatable = true

encoding = UTF8

comment = 'EpuHMupl n3mepeHus'

EOF

CozpanuM (aiis ¢ KOMaHOaMu AJist OOHOBIIEHUS:

student$ cat >uom/uom--1.0--1.1.sql <<'EOF'
\echo Use "CREATE EXTENSION uom" to load this file. \quit

-- Bce, 4To 6bUIO, OTHECEM K MepaMm AJSIUHbI
ALTER TABLE uoms ADD uom_class text NOT NULL DEFAULT 'pnuHa‘;

-- [o6aBuM eguHMUBI U3MEPEeHUsl MacChl

INSERT INTO uoms(uom,k,uom_class) VALUES
('r", 1,'macca'), ('kr', 1000, 'macca'),
('y',100000, 'macca'), ('t', 1000000, 'macca');

-- OyHKUMs OnA nepeBofa 3Ha4YeHUs W3 OQHOW E€AUHULBI B APYTryl
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 npeobpa3oBaTtb % -> %',
uoms_from.uom_class, uoms_to.uom_class;

END IF;

RETURN convert.value * uoms_from.k / uoms_to.k;
END;
$$ LANGUAGE plpgsql STABLE STRICT;
EOF

Mo6aBuMm B Makefile HOBHIH (aiin B cmucok DATA:

student$ cat >uom/Makefile <<'EOF'
EXTENSION = uom
DATA = uom--1.0.sql uom--1.0--1.1.sql

PG_CONFIG = pg_config

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

EOF

BeimonauM make install, 4ToGbI pa3MecTuTh haiiiibl pacIIupPeHus:
student$ sudo make install -C uom

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

/bin/mkdir -p '/usr/share/postgresql/12/extension'’

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/12/extension/"'

/usr/bin/install -c -m 644 .//uom--1.0.sql .//uom--1.0--1.1.sql '/usr/share/postgresql/12/extension/'
make: Leaving directory '/home/student/uom'

Kaxkue BepcuM HaM [OCTYIIHBI?

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

name | version | installed

...... P
uom | 1.0 | t

uom | 1.1 | f

(2 rows)

Kaxkue nmyTu 0OHOBJIEHUS HaM JOCTYIIHBI?



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

source | target | path
________ o
1.0 | 1.1 | 1.0--1.1
1.1 | 1.0 |

(2 rows)

OueBHUAHO, TyTh OAUH. 3aMeThTe, YTO eCliu ObI MBI co3manu dain «uom--1.1--1.0.sql», MOKHO OBITIO GBI «ITOHU3UTH BEPCUIO». 715
MeXaHH3Ma paclIupeHN uMeHa BepCUM HUYero He 3Ha4ar.

BrinmonnHuM OGHOBIIEHUE:

=> ALTER EXTENSION uom UPDATE;

ALTER EXTENSION

Teneps HaM JOCTYIIEH HOBBIM QYHKIMOHAI:
=> SELECT convert(2, 'u', 'kr');

convert

200.0000000000000000
(1 row)

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

ERROR: HeBo3MoxHO npeobpasoBaTb AnMHa -> Macca
CONTEXT: PL/pgSQL function convert(numeric,text,text) line 9 at RAISE

Vrunura pg_dump

YTo 1momnafaeT B Pe3epPBHYIO KOMUI0 6a3bl JaHHBIX, CO3MAHHYIO C IIOMOIIBI0 YTUIUTE 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 EXTENSION IF NOT EXISTS uom WITH SCHEMA public;

COMMENT ON EXTENSION uom IS 'EguHuWubl M3MeHeHus';

e BHauase MOyT yCTAHOBKM PA3/IMYHBIX TapaMeTPOB CEPBEDPA;
o OOGBEKTH pacUIMpPeHus He MO0NafaloT B Pe3ePBHYI0 KOIIHIO, BMEeCTO 3TOro BhimosHseTcs koManna CREATE EXTENSION — arto
TI03BOJISIET COXPAHUTh 3aBUCUMOCTH MeXAy 00beKTaMH.

Ho nonb3oBaTens MOXKeET 3aX0TETh PacCIIupUTh CIIPABOYHUK €UHUIl U3MEPEHUA:

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

INSERT 0 2

YTo Temeps IoNafaeT B PE3ePBHYIO KOIUI0?

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 EXTENSION IF NOT EXISTS uom WITH SCHEMA public;



COMMENT ON EXTENSION uom IS 'EguHUUbI M3MeHeHus';

U3meHeHUs GyOyT MOTEPSIHEL

Ho 3Tor0 MOKHO 130€eXKaThb, €CJIU MbI CMOXKEM pa3feniuTh IpeayCTaHOBJIEHHBIE 3HAUYEHHU U II0JIb30BaTEJIbCKHUE. TloproToBUM BEpPCHUI0 1.2

PacCIIupEeHUsI.

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

DELETE 2
B ympasnsiomeM daiiyie ucpaBUM Bepcuio Ha 1.2:

student$ cat >uom/uom.control <<EOF
default_version = '1.2'

relocatable = true

encoding = UTF8

comment = 'EpuHuUbl u3MeHeHus'

EOF

Co3paguM Gaiin ¢ KoMaHgaMu AJ1si O0HOBNIeHUs. Bri3oB ¢yHKIuY pg_extension config dump onpepnenser, Kakue CTPOKHU TaOIHIIEL

TPeOYIOT BEIIPY3KHU.

student$ cat >uom/uom--1.1--1.2.sql <<'EOF'
\echo Use "CREATE EXTENSION uom" to load this file. \quit

-- JlobaBnsiem npusHaK npeponpepenieHHbIX [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');
EOF

MMo6aBuM B Makefile HOBHIH (aiin B cimcok DATA:

student$ cat >uom/Makefile <<'EOF'
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)

EOF

BrmmonHuM make install, 4ToGBI pa3mMecTuTs HaiIbl pacIuPEHUs:
student$ sudo make install -C uom

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

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/12/extension/"'
/usr/bin/install -c -m 644 .//uom--1.0.sql .//uom--1.0--1.1.sql .//uom--1.1--1.2.sql
make: Leaving directory '/home/student/uom'

Y BHIIOTHUM OOHOBJIEHUE:

=> ALTER EXTENSION uom UPDATE;
ALTER EXTENSION

TToBTOPHM 9KCIIEPHMEHT:

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

INSERT 0 2

4YTo Teneps NOIafaeT 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',
SET check_function_bodies = false;

SET xmloption = content;

SET client min messages = warning;

SET row_security = off;

‘', false);

CREATE EXTENSION IF NOT EXISTS uom WITH SCHEMA public;

'/usr/share/postgresql/12/extension/"'



COMMENT ON EXTENSION uom IS 'EguHUUBI M3MeHeHus';

COPY public.uoms (uom, k, uom class, seeded) FROM stdin;
Bepcta 1066.8 pnuHa f
caxeHb 2.1336 pnuHa f

Ha arot Ppa3 BCe IPAaBUJIbHO: II0CJI€ CO30aHUs PAaCIIUPEHNS B Ta6rmuy I[OﬁaB.TISIIOTCH CTPOKH, CO3aHHBIE II0JIb30BATEJIEM.



o)) PROFESSIONAL

Toru Posigres

PaciimpeHust — yTiakoBKa B3aMMOCBSI3aHHbBIX 00beKTOB b/1,
TIpe/{Ha3HaueHHbBIX [I/Is1 pellleHus Kakou-Trub0 3a7iaum

PacliivpeHnus yripoliiaroT UCTo/ib30BaHue (DyHKIMOHAIa

VimetoTcst cpeficTBa /sl pa3pabOTKH COOCTBEHHBIX PaCIIPEHHH



o)) PROFESSIONAL

Mpaktuka L Posigras

1. Co3patite paciupenue bookfmt, comepskaiiiee Bce HeoOxomMOE
171st paboThI C TUIIOM JIJaHHBIX AJ1s1 hopMaTa U3/IaHuM.
YcTaHOBHUTE paciivpeHye, 4ToObl 00beIUHUTH UMETIOIITHeCS
B 0a3e /JaHHBIX Pa3pPO3HEHHbIE 0OBEKTHI.

2. Bocnonbe3yunTecs CTaHJapTHBIM paclIMpeHyeM isn [i/1s1 TOro
yTOOBI MPOBEPUTH KOPPEKTHOCTH KoZIoB ISBN y nmeromuxcst
B MarasyHe KHHUI.

1. O6beKTbl 6a3bl AaHHbIX, OTHOCALUMECS K KHWKHOMY doopmary — Tun
AaHHbIX book format, npuBegeHne TMnNos, OyHKLMN, OrnepaTopbl U Knacc
onepaTopoB — Mbl co3faBasin B Temax «lonb3oBaTenbCkue TUMbl AaHHbIX»
N «Knaccbl onepaTtopos».

Ecnu co3aaTh pacluMpeHne Tak, Kak 310 NokKasbliBasioCb B AEMOHCTPALMK, TO
[LNS1 ero YCTaHOBKM NPUAETCS yAaUTb M3 6a3bl CYLLECTBYOLNE OOBLEKTHI.
UTo, KOHEYHO, N/1I0X0 ANs paboTaloLleli CUCTEMBI.

MoaToMy CHavasia co3fjante 1 ycTaHOBUTE MyCToe pacluupeHue, a 3atem
HanuwnTe CKpUNT A9 ero 06HOBNEHNS, 06aBNAIOWMIA K PaCLUMPEHNIO YXKe
nmeromecs B 6ase faHHbIX 06bEKTbI C NOMOLLbI0 KoMaHabl ALTER
EXTENSION ADD ....

2. B goctarto4Ho cTapbIx KHUrax ncnonb3yetcs 10-3HayHbIin Kog ISBN.
C 2007 ropga pnA COBMECTUMOCTW CO LUTPUXKOAAMMU NCNONb3YHT 13-
3HauHbI Kog, ISBN (nepsble Tpy undopsbl Bcerga pasHbl 978).

Kog nmeet chopmar: 978 cmpaHa u30-80 uzdaHUe KOHMPOo/ibHass_yugpa.

Mexay rpynnamu umdp o6bI4HO cTaBATCS AedUChl, HO 3TO He3HauvaLLNi
cMBO/. KOHTponbHasA ymdpa BblYMCAAETCA NO creunasibHbIM npaBuiam.

B pacwupeHunn isn nmerotca oyHkumm isbn(text) ana 10-3HayHoOro koga v
iIsbn13(text) ana 13-3HayHoro. Ecnu KOHTponibHasa undppa HeBepHa,
JoYHKUMM BbI3bIBAKOT OLUMOKY.



student$ psql bookstore2

Pacmimpenusi njist KHUKHOro ¢popmara

CHayaJjia CO3[afiuM «IIyCTOe» pacuupenre 6e3 06GbeKTOB.
student$ mkdir bookfmt

student$ cat >bookfmt/bookfmt.control <<EOF
default_version = '0'

relocatable = true

encoding = UTF8

comment = 'GopmaTt u3paHusa'

EOF

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

student$ cat >bookfmt/Makefile <<'EOF'
EXTENSION = bookfmt
DATA = bookfmt--0.sql

PG_CONFIG = pg_config

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

EOF

student$ sudo make install -C bookfmt

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

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/usr/bin/install -c -m 644 .//bookfmt.control '/usr/share/postgresql/12/extension/"'
/usr/bin/install -c -m 644 .//bookfmt--0.sql '/usr/share/postgresql/12/extension/'
make: Leaving directory '/home/student/bookfmt'

YcTaHOBUM pacIIUpeHue.

=> CREATE EXTENSION bookfmt;

CREATE EXTENSION

Tenepb HaAIUIIEM CKPUINT [JIs OOHOBJIEHUS, B KOTOPOM NOOABUM B PaCIIMpPeHHE yXKe CYIIEeCTBYIOe B 0a3e 0ObEKTH.

student$ cat >bookfmt/bookfmt.control <<EOF
default_version = '1.0'

relocatable = true

encoding = UTF8

comment = 'QGopmaT uM3paHuA'

EOF

student$ cat >bookfmt/bookfmt--0--1.0.sql <<'EOF'
\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_1lt;

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;
EOF

student$ cat >bookfmt/Makefile <<'EOF'
EXTENSION = bookfmt
DATA = bookfmt--0.sql bookfmt--0--1.0.sql

PG_CONFIG = pg_config
PGXS := $(shell $(PG_CONFIG) --pgxs)



include $(PGXS)
EOF

student$ sudo make install -C bookfmt

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

/bin/mkdir -p '/usr/share/postgresql/12/extension'

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/usr/bin/install -c -m 644 .//bookfmt.control '/usr/share/postgresql/12/extension/'

/usr/bin/install -c -m 644 .//bookfmt--0.sql .//bookfmt--0--1.0.sql '/usr/share/postgresql/12/extension/"'
make: Leaving directory '/home/student/bookfmt'

BrITOTHUM OOHOBIIEHHE:

=> ALTER EXTENSION bookfmt UPDATE;

ALTER EXTENSION

Tenepb Bce 00BbEKTH 00bEAUHEHH! B PACIINPEeHUE, KOTOPEIE MBI IPY HEOOXOOUMOCTH CMOXKEM Pa3BUBATh.

A n7mst Toro 4TOGRI pacIIupeHueM MOTJIM BOCIIOIB30BaThCS APYTrUe, HaJo IOAT0TOBUTH daiin «bookfmt--1.0.sql» ¢

KOMAaHOaMH, CO3OalIIMMU BCe HeoOXOOUMEIe OOBEeKTHI.

IIpoBepka KomoB ISBN

YcranoBUM 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(1);
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

HpO6TIeMHbIe JaHHBI€ YaCTO BCTPEYalTCA B peaJIbHBIX CUCTeMaXx. B manHOM CJly4ae OHHU MOTryT OBITH BBI3BAHBI HE TOJIBKO
omubKaMu IIpY BBOJE, HO XU HEIIPaBUJIBHO YKa3aHHBIM KOJOM B caMoi KHUTE. PacnmpeHHe isn uMeeT BO3MOXKHOCTH paﬁOTbI
B HECTPOI'OM peKuMe, NOIIyCKast OIITNOKHU (6:0) npenynpexmnasa o HUX).



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. Cos3pgatiTe pacivpeHnue ¢ hyHKIMel Jjist TOArOTOBKU TeKCTa
K nyOmvkaimy. OyHKIUS [0/DKHA PUMEHUTh K TEKCTOBOMY
rapaMeTpy T0C/ieZioBaTeIbHOCTD TIPABUJI, BHITTOTHSFOILIAX
3aMeHY 10 pery/sipHOMY BbIPa)Ke€HHIO, U BepHYTh pe3y/bTar.
[TpaBusia AO/MKHBI XPAHUTLCS B TaOJTUL[e U TIPUMEHSITHCS
B TIOpsifike X BCTaBKU. K ripesonpe/iesieHHbIM MpaBUiaM
TM0/Ib30BaTe/lb MOXKeT 100aBsTh COOCTBEHHBIE.
Pabota (yHKIMY He JO/DKHA 3aBUCETh OT HACTPOUKH My TH
TIOMCKA, HO [I0/DKHA TI03BOJIATh BBIOpATh CXeMy TP YCTaHOBKe.

2. YcTaHOBUTe pacIIvpeHue B cxemy typo, 1o6aBbTe B Tabmuily
110/1b30BaTe/IbCKOe MPaBu/io. KOpPeKTHO Jid BhITPY>KaeT KOITHIO
6a3bl AaHHbIX yTHKMTA pg_dump? ITpoBepsTe BO3MOKHOCTD
n00aBUTh MIPABUJIO TTOC/Ie BOCCTAHOBJIEHHS U3 Pe3ePBHOM KOTIUU.

10

1. B kayecTBe npegonpeneneHHbIx npasun UCNonb3yinTe, Hanpuvep:
M\s)\'(\S) - \1«\2
(AS\V'(\s|$) - \1»\2
("\s)-(\s|$) - \1—\2
3T npaBuia 3aMeHAT (He Bcerga KOppPekTHO) 0ObIYHbIE CUMBO/IbI Ha
KaBbIYKN-E/104KM U TUPE:
- BykBbl "p" HET, - ckaszan 4. - — BYKBbl «p» HET, — cKa3asl 1.

UTo6bI 06ecneunTb He3aBMCUMOCTb OT MyTW MOKCKA, paclunpeHme npuaeTcs
cAenarb HenepeHoCUMbIM. YKaXuTe COOTBETCTBYOLWNIA NapameTp

B ynpasnstowem taiina, a B Tefie OyHKLMU UCNO/b3yTe Makpoc
@extschema@ AnAa ykazaHus CXeMbl, B KOTOPO HaxoauTcs Tabnvua
npasua. ITOT Makpoc ByaeT 3aMeHeH Ha BbIGpaHHY0 CXeMy Npu yCTaHOBKE.

2. UTto6bl yTvanTa pg_dump npaBu/ibHO BbIrpyxasia nosib3oBaresibCkme
npasuna, ncnonb3ymte yHKUNO pg_extension_config_dump n ana camol
Tabnuubl, N 4Ns NocnefoBaTe/IbHOCTW, CO34aHHON 419 NePBUYHOIO Ktoya.

[Mpwn BbI30BE pg_dump MOXHO yKasaTb K/o4n --clean v --create, 4ToObI
KOnua BKAOYasia B cebs KomaHabl 418 yaaneHus n co3gaHna 6asbl AaHHbIX.



1. PacimupeHnue [Ojisi HIOOTOTOBKH TEKCTa

student$ mkdir typo
B ynpasnsomeM ¢atine ykassiBaeM relocatable = false:

student$ cat >typo/typo.control <<EOF

default_version = '1.0'

relocatable = false

encoding = UTF8

comment = 'lMogroTtoBka TeKCcTa NO HacTpauBaeMsiM npasunam'
EOF

CospmaeM ¢aiin ¢ KoMa"Haamu. B Tabnuiie mpegycMatpuBaeM cTonben seeded, YTOOB OTIMYATH IIPEAYCTAHOBIIEHHEIE
TpaBuUia OT II0JIb30BATENIbCKUX.

student$ cat >typo/typo--1.0.sql <<'EOF'
\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

(" (*\s)"(\S) ", "\1«\2', true),
("(\S)"(\s|$)", "\1»\2', true),
(" ("I\s)-(\s[$) ', '\1-\2', true);

EOF

Ilo6aBnsieM B TOT ke daiin GyHKIu0. B Hell kBanmubuuupyeM Tabanuily UMeHeM CXeMbl, YTOObI He 3aBUCETh OT HaCTPOUKHU
IIyTH noucka. MiMs cxeMel 3afaeTcsi MaKpoCOM:

student$ cat >>typo/typo--1.0.sql <<'EOF'
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;
EOF

Ins Toro uTo6s! yrunuTa pg dump KOPpeKTHO BHI'PyzKajla II0JIb30BaTeIbCKUe IIPaBuila, BEI3EIBAEM CIIEIHMAJIbHYIO QYHKITHUIO
He TOJIBKO [JIs1 TabJIUITEL, HO U AJIsI IIOCJIENOBATEILHOCTH, KOTOPAs UCIIOJIb3YETCs AJIsI IEPBUYHOTO KITlo4a.

student$ cat >>typo/typo--1.0.sql <<'EOF'

SELECT pg_extension_config_dump('typo_rules', 'WHERE NOT seeded');
SELECT pg_extension_config_dump('typo_rules_id_seq', '');

EOF

Makefile u ycTaHOBKa pacIInpeHUs: B CHCTEMY:

student$ cat >typo/Makefile <<'EOF'
EXTENSION = typo
DATA = typo--1.0.sql

PG_CONFIG = pg_config

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

EOF

student$ sudo make install -C typo

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

/bin/mkdir -p '/usr/share/postgresql/12/extension'

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/usr/bin/install -c -m 644 .//typo.control '/usr/share/postgresql/12/extension/"'
/usr/bin/install -c -m 644 .//typo--1.0.sql '/usr/share/postgresql/12/extension/"



make: Leaving directory '/home/student/typo’

2. IIpoBepKka

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 MaKpOC OBIJT aBTOMATUYECKH 3aMeHeH Ha UMs BI:IﬁpaHHOI;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;
$function$

TTIpoBepum:

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

Bopyr nonyraii 3aopan: «OBep-pcaH! OBep-pcaH!» — W BCe 3amepnu.
(1 row)

I[To6aBUM IIPaABUIIO:

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

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

‘- bypet, - cka3san flpo3n. - f yxe 6ykBy "K" HapucoBan.'
)i

typo

— bypeT, — ckasan [po3n. — f yxe O6ykBy «K» HapucoBan.
(1 row)
= \q

BrirpyzkaeM Komuio 6a3bl JAHHBIX U BOCCTAHABIMBAEMCS U3 Hee (IIPU BOCCTAHOBJIEHWH 0a3a JaHHHIX OyHOeT yoajeHa 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

O6paTnTe BHUMaHUe, YTO IOCIeqHel KOMaH0! OBIJI0 YCTaHOBJIEHO KOPPEKTHOE 3HaYeHUe II0CIefoBaTeIbHOCTH. Ecu 651
dyukus pg extension config dump 6511a BEI3BaHA TOJIBKO [AJIsT TAGIIUITEL, 3TOr0 OBI HE IPOU3O0IIIIO.

student$ psql ext_extensions
IIpoBepsiem:

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

VALUES ('\.\.\.', 'u');
INSERT 0 1
=> SELECT typo.typo(
'Kak 3To Tam... Coyc nukaH. loncrakaHa ykcycy, fABe JIYyKOBMUbI... W NEPYuK.'
)i
typo

Kak 370 TaM.. Coyc nukaH. loncTakaHa yKCcycy, ABe JIYKOBULbl.. U MNEPYMUK.
(1 row)



