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Ccblsika Ha cnaugbl (5 PostgresPro

https://gitlab.com/dhyannataraj/articles/-/tree/master/slides




YTo Takoe pacwumpeHue Postgres (7 PostgresPro

PacwunpeHue — Habop 06bekTOB Postgres, KoTopble MOryT 6biTb CO34aHbl
OAHOW UX KOMaHA, CREATE: CREATE FUNCTION, CREATE TYPE, CREATE
OPERATOR M T.1.

ITOT «Habop» co3paeTcsa O6HOBNAETCA U yaansieTc KaK eAuHbIN «rnakKeT».

Koraa Bbl gpaete KomMaHay CREATE EXTENSION Bbl CO3[aeTe BCe 06BbEeKTbl U3
9TOro «nakeTa.

Koraa Bbl gaete KomaHay DROP EXTENSION Bce 06beKTbl NaKeTa
aBTOMaTUUYECKM yaansoTCS.

@OyHKLUM MOryT 6bITb HanNnMcaHbl Ha UHTepnpeTupyeMoM PL/pgSQL UM Ha
Nno60M n3 PL/* A3blKoB. Unn MOryT 6biTb 3arpy)XeHbl U3 pa3gensieMomn . so
6mMbnnoTeku

DYHKUMIO MOXXHO 3aperncTpmpoBaTb Kak 06pa6oTunku hook'a. 3To no3sonur
nepeonpenenutb noseaeHne PostgreSQL.
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I-InaH AO Kn ana (<t PostgresPro

B aToM foKnaze Mbl nNowiaroBo pacCMOTPUMM co3aHue npocTenLlero
pacLUUpeHus.

B ocHOBY AloKNapa nernu cneaytowmne NCTOYHUKM:

https://github.com/IshaanAdarsh/Postgres—-extension-tutorial/blob/main/SGML/Main.md

https://www.highgo.ca/2020/01/10/how-to—-create-test—-and-debug-an-extension-written-in-c-£f
or—-postgresql/



https://github.com/IshaanAdarsh/Postgres-extension-tutorial/blob/main/SGML/Main.md
https://www.highgo.ca/2020/01/10/how-to-create-test-and-debug-an-extension-written-in-c-for-postgresql/
https://www.highgo.ca/2020/01/10/how-to-create-test-and-debug-an-extension-written-in-c-for-postgresql/

[loaroToBKa cucTemMbl (% PostgresPro

Bce npumMmepbl npoBepeHbl Ha Debian 12. [1na He-debian based guctpnbéyrtuneos
MOrYT ObITb Masnble OTINYUS.

1. CoenanTte cebsa agMunHoM Postgres. 3To He NpaBUJ1bHO, HO 3TO YNPOCTUT
npumMepbl

S whoami
nataraj

$ sudo —-u postgres createuser =s nataraj
2. Yéeputecb UTo —dev naekTtbl PostgreSQL ycTaHOBNEHDI
sudo apt—get install postgresql-server-dev-all

9Ta KoOMaHAa no06aBUT 3arosioBoYHble pansbl, Harnpumep postgtres.h .



Co3aaeM OCHOBY pacLUMpeHUs (7 PostaresPro

CospanTe AUPEKTOpUIO AN paclUMpeHusa n BonguTte B Hee

$ mkdir my_ first extension

$ cd my first extension

CospainTte B Hen pannmy first_ extension.control CO cnegyroLnum
cofiep)XXaHnem

comment = 'My Very First Extension'
default version = '0.0.1"



Cospaem ¢pann-cxembl (% PostgresPro

Cos3pante pannmy_ first extension--0.0.1.sql:

CREATE TABLE my_ first_ extension_table (
id SERIAL PRIMARY KEY,
my string VARCHAR NOT NULL

) ;

INSERT INTO my_first extension_table (my_string)
VALUES ('Hello, World');



Co3pnaeM c60pOUHbIN (paitn (S PostgresPro

Co3pante Makefile:

EXTENSION = my_first_ extension
DATA = my_first extension--0.0.1.sql

PG_CONFIG ?= pg_config

PGXS := $(shell $(PG_CONFIG) --pgxs)
include $ (PGXS)
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Bce rotoBo. MoXXHO npoBepATb ( PostgresPro

C6opKa 1 yCTaHOBKa

S make
S sudo make install

[poBepsieM YTO BCe paboTaeT
$ sudo —u postgres psql

=# CREATE EXTENSION my first extension;
CREATE EXTENSION

=# SELECT * FROM my first extension_ table;
id | my_string
____.l. ______________
1l | Hello, World
(1 row) -



A ecnu paclumpeHue ypanuTb Tabnmua NCYESHET? rosiresbro

B Teopuun npu yganeHumn pacumpeHus Tabnuua
my first extension_table A0J1XXHa UCYe3HYTb. [laBauTe NpoBepUM.

=# DROP EXTENSION my first_extension;

DROP EXTENSION
=# SELECT * FROM my first extension_table;

ERROR: relation "my first extension_table" does not exist
CTPOKA 1: SELECT * FROM my_ first extension_table
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ABTOMaTU4YeCcKoe TeCTUpoBaHUue (¥ PostgresPro

MpoBepuTb pyKamMu — XOpoLLO, HO NyYlle Korja NpoBepKa perynspHo aenaeTcs
aBTOMaTUYECKM!

CospaunTte pann sql/my first extension-main-test.sql:

CREATE EXTENSION my_first extension;
SELECT * FROM my first extension_table;

DROP EXTENSION my_ first extension;

—— There should be no my_ first extension_table anymore
SELECT * FROM my_first extension_table;
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ABTOMaTU4YeCcKoe TeCTUpoBaHUue (¥ PostgresPro

OTpepakTupynte Makefile

EXTENSION = my_first_ extension
DATA = my_first extension--0.0.1.sql
REGRESS = my_ first extension—-main-test

PG_CONFIG ?= pg_config

PGXS := $(shell $(PG_CONFIG) --pgxs)
include $ (PGXS)
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ABTOMaTHU4yecKoe TeCTUpoBaHue (¥ PostgresPra

3anyckaemM TecTupoBaHue
make installcheck
N nosiy4aem OLUMOKY:

my first extension/expected/my first extension-main-
test.out: No such file or directory

Ho BMecTe ¢ aTUM NOABUTCA AMPEKTOPUS results c pansiom
my first extension—-main-test.out BHYTPU
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ABTOMaTU4YeCcKoe TeCTUpoBaHUue (¥ PostgresPro

[lpoBepuM copepXnmoe results/my first extension-main-test.out

CREATE EXTENSION my_first extension;
SELECT * FROM my_first extension_table;
id | my_string
____.l. ______________
1l | Hello, World
(1 row)

DROP EXTENSION my_ first extension;

—— There should be no my first extension table anymore
SELECT * FROM my_first extension_table;

ERROR: relation "my first extension_table" does not exist
LINE 1: SELECT * FROM my_ first extension_table;

A
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ABTOMaTU4YeCcKoe TeCTUpoBaHUue (¥ PostgresPro

Copepxxumoe ¢anna COOTBETCTBYET HALLMM OXXUAAHUAM MOITOMY KONUpyem
my first extension—-main-test.out U3 OUPEKTOPUN results B
ANPEKTOopUlo expected

$ mkdir expected
$ cp results/my first extension-main-test.out expected
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ABTOMaTU4YeCcKoe TeCTUpoBaHUue (¥ PostgresPro

CHoBa 3anycKkaeM TecTbl, Ternepb OHU AO0/MKHbI MPOUTU YCNELLHO

$ make installcheck

echo "+++ regress install-check in +++" && /usr/lib/postgresql/15/l1lib/pgxs/src/makefiles/../..
+++ regress install-check in +++

(using postmaster on Unix socket, default port)

============== dropping database '"contrib_regression" ==============

SET

============== creating database '"contrib_regression" ==============
CREATE DATABASE

ALTER DATABASE

ALTER DATABASE

ALTER DATABASE

ALTER DATABASE

ALTER DATABASE

ALTER DATABASE

=mmmmmm=m====== running regression test queries =mmmmm=m======
test my_first extension-main-test ... ok 54 ms
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BTopasa Bepcusi. lo6aBnsieM plpgsqgl pyHKUUIO ~ Frostarespro

HaBante po6asum npocrteunwuyto plpgsql dyHKUUIO B HalLe pacLuupeHue.

CREATE FUNCTION my_one ()
RETURNS INT
LANGUAGE plpgsql
AS
$$
BEGIN
RETURN 1;
END;

SS;

[Ana 3TOro noHafo06MTCA YBEJIMYUTb HOMEP BEPCUM pacCLUUPEHUS
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BTopasa Bepcusi. lo6aBnsieM plpgsqgl pyHKUUIO ~ Frostarespro

TakK KaKk Mbl U3BMeHsIEM 06beKTbI BXoadAuiune B pacuimnmpeHume, y HaC UISMEeHUTCH

BepCuUd CxXxeMbl. HoBad BepCcusd CxemMbl 6y,qu 0.0.2 “ Mbl AO/DKHbI OTPa3uUTb
9TN USBMEHHUA B KO e NPOoEeKTa

1. NMepenmeHynTe OCHOBHOM (pansl CXeMbl U3
my_ first extension--0.0.l1l.sqlB
my first extension--0.0.2.sql

2. Cospaute pann pnsa update’a cxembl ¢ Bepcun 0.0.1 Ha Bpecnio 0.0. 2:
my first extension—-0.0.1--0.0.2.sqgl

3. B o6a aTux ¢panna pobaBbre TEKCT PYHKLUUM CREATE FUNCTION my_ one ()
npuBeAEeHHbIN Ha NpeabiayLiemM cnange.
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BTopasa Bepcusi. lo6aBnsieM plpgsqgl pyHKUUIO ~ Frostarespro

O6HoBNsIEM HOMep Bepcun Bmy_first extension.control

comment = 'My Very First Extension'
default_version = '0.0.2"
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BTopasa Bepcusi. lo6aBnsieM plpgsqgl pyHKUUIO ~ Frostarespro

O6HoBnNsieM Makefile, f06aBUB TyAa aKTyaNbHble UMeHa (pansioB cXxembl

EXTENSION = my_first_ extension
DATA = my_first extension--0.0.2.sql \
my first extension--0.0.1--0.0.2.sql

REGRESS = my first extension—-main-test
PG_CONFIG ?= pg_config

PGXS := $(shell $(PG_CONFIG) -—-pgxs)
include $ (PGXS)
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BTopasa Bepcusi. lo6aBnsieM plpgsqgl pyHKUUIO ~ Frostarespro

3anyckaem cH60pKy, yCTaHOBKY, CO3,aeM pacLUMpPeHUE U NMPOBEPSEM YTO HOBaS
dYHKUMNA paboTaeT KaK 3alyMblBaioChb.

S make
S sudo make install

$ sudo —u postgres psql

=# CREATE EXTENSION my first extension;
CREATE EXTENSION

s=# SELECT my_one () ;
my_one

(1 row) 23



BTopasa Bepcusi. lo6aBnsieM plpgsqgl pyHKUUIO ~ Frostarespro

He 3a6byabTe Npo TecTbl A/ HOBOW
(PYHKUMOHaIbHOCTU!

(CamocTosiTeNnbHasa paboTa)
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TpeTbs Bepcus. [lo6aBnsieM C-PyHKLMIO (F postgresPro

Co3pante my first_ extension.c:

#include "postgres.h"
#include "fmgr.h"

PG_MODULE_ MAGIC,;
PG_FUNCTION_INFO V1 (my_get_two);

Datum
my get_two (PG_FUNCTION_ARGS)

{
PG_RETURN_INT32(2);

}
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TpeTbsi Bepcua. [lob6aBnaem C-pyHKLUIO

O6HOBUTe Makefile:

EXTENSION = my_first_ extension

DATA = my_first extension--0.0.2.sql \
my first extension—--0.0.1--0.0.2.sqgl
MODULE _big = my_first_ extension

OBJS = my_ first_ extension.o

REGRESS = my first extension—-main-test
PG_CONFIG ?= pg_config

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

(<t PostgresPro
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TpeTbs Bepcus. [lo6aBnsieM C-PyHKLMIO (F postgresPro

O6HoBUTemy first extension.control:

comment = 'My Very First Extension'
default_version '0.0.2"
module_pathname '$libdir/my first extension'
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TpeTbs Bepcus. [lo6aBnsieM C-PyHKLMIO (F postgresPro

Tenepb MOXXHO ckoMnunupoBaTb C-¢ainn

S make

gcec —-Wall -Wmissing-prototypes —-Wpointer—-arith -Wdeclaration-after-statement -Werror=vla -Wendif-
labels -Wmissing—-format—-attribute -Wimplicit-fallthrough=3 —-Wcast-function-type -Wformat-security -
fno-strict-aliasing —-fwrapv —-fexcess-precision=standard -Wno-format-truncation -Wno-stringop-
truncation —-g —g -02 —-fstack-protector-strong -Wformat -Werror=format-security —fno-omit-frame-pointer
-fPIC -I. -I./ -I/usr/include/postgresql/15/server -I/usr/include/postgresqgl/internal -Wdate-time -
D_FORTIFY SOURCE=2 -D_GNU_SOURCE -I/usr/include/libxml2 -c -o my_first extension.o
my_first_extension.c

gcc —-Wall -Wmissing-prototypes —-Wpointer—-arith -Wdeclaration-after-statement —-Werror=vla -Wendif-
labels -Wmissing—-format—-attribute -Wimplicit-fallthrough=3 -Wcast-function-type -Wformat-security -
fno-strict-aliasing —-fwrapv —-fexcess-precision=standard -Wno-format-truncation -Wno-stringop-
truncation -g —g -02 —-fstack-protector-strong -Wformat -Werror=format-security —-fno-omit-frame-pointer
—-fPIC -shared -o my_first_extension.so my_ first_extension.o -L/usr/1ib/x86_64-linux-gnu -W1l,-z,relro
-Wl,-z,now -L/usr/lib/llvm-14/1lib -Wl, --as—-needed

/usr/bin/clang-14 -Wno-ignored-attributes —-fno-strict-aliasing —-fwrapv -Wno—unused—-command-line-
argument -Wno-compound-token-split-by-macro -02 -I. -I./ -I/usr/include/postgresql/l15/server
-I/usr/include/postgresgl/internal -Wdate-time -D_FORTIFY_ SOURCE=2 -D_GNU_SOURCE
-I/usr/include/libxml2 -flto=thin -emit-llvm -c -o my_first_extension.bc my first_extension.c

dyHKUMA my get two co3paHa, HO NoKa He gocTynHa ns SQL-sanpocos
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TpeTbs Bepcus. [lo6aBnsieM C-PyHKLMIO (F postgresPro

Hwmxecnepytowmin Kog caenaet GyHKLUUIO fo06aB/IeHHYO gocTynHon us SQL-
KOMaHp, nog UMeHeM my_two

CREATE FUNCTION my_two ()

RETURNS INT

AS 'MODULE_PATHNAME', 'my get_two'
LANGUAGE C;

[Ana 3Toro Mbl AO/HKHbI 06HOBUTbL cxeMy Ao 0.0.3 Bepcun. Caenante aTo

CaMOCTOSITe/IbHO, UCMOJIb3Yysl 06HOBNEHKE cxeMbl ¢c Bepcun 0.0.1 [0 Bepcum
0.0.2 npuBeAeHHOE Bbllle, B KayecTBe NpuMepa.
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TpeTbs Bepcus. [lo6aBnsieM C-PyHKLMIO (F postgresPro

Tenepb Mbl MO)XeM YCTAaHOBUTb OOHOB/IEHHYIO BEPCUIO U Y6eaAUTbCS YTO OHa
paboTaer.

$ sudo make install
$ sudo —u postgres psql

=# ALTER EXTENSION my first extension UPDATE;
ALTER EXTENSION

postgres=# SELECT my_two();
my_two
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TpeTbs Bepcus. [lo6aBnsieM C-PyHKLMIO (F postgresPro

He 3abyabTe co3aaTtb TeCcTbl AJ11 BHOBb
Ao6aBsieHHON PYHKLMOHAIbHOCTM

(CamocTosiTeNnbHasa paboTa)
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https://gitlab.com/dhyannataraj/articles/-/tree/main/slides/2025%20-%20Creating%20own%20extension

	Slide 1
	Slide 3
	Заголовок заголовок
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 45
	Slide 48
	Slide 49

