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Ha3HayeHune Posigres

[TpencraBieHre BHEIITHUX JAHHBIX KaK OOBIYHBIX Tab/HI]

cranzaapt ISO/IEC 9075-9 (SQL/MED)

TIOA/1ep>KUBAIOTCS
SELECT, INSERT, UPDATE, DELETE, TRUNCATE, COPY

TPUITEPbI
o6bryHOe pasrpanuuenue goctyna (GRANT, REVOKE)

Crioco6 Murpanmu JJauHbix U3 apyrux CYB/]

MexaHu3M 14 1LIapAUHTa

BMecCTe C ceKliMoHrpoBaHueM: Postgres Pro Shardman

B ctaHgapte ISO/IEC 9075-9 (SQL/MED) onpeaensietcs, kak 6a3bl JaHHbIX
SQL gomkHbl pabotatb C BHELLUHUMM UCTOYHMKAMM C YY4ETOM A0CTyna Kak
Ha YTeHue, Tak 1 Ha 3anuce.

BHelwHMe faHHble npeacTtaB/ieHbl B PostgreSQL kak Tabnuubl, KOTopble
Ha3bIBAKOTCA BHEWHUMU UNN CMOPOHHUMU. C HAMM MOXHO pabotaTtb npu
nomoulm o6blvHbIX KomaHg DML: INSERT, UPDATE, DELETE, SELECT,
TRUNCATE, a takke COPY. Ha BHellHMe Tabnnupbl MOXHO co34aBarb
Tpurrepsbl, a oA pasrpaHnyeHns npas Ucnonb3yrotcsa komaHabl GRANT
n REVOKE.

OCHOBHOE OT/InYMe BHELWHMX Tabny, OT 0ObIYHbIX B TOM, YTO AaHHble He
XpaHATca B camou B, PostgreSQL, a 3arpyaroTcs N3 BHELLIHEN CUCTEMBI
(OTNPaB/IAKTCA BO BHELLUHIO CUCTEMY) MPY BbIMO/IHEHUN 3AMNPOCOB.

OO6epTKN CTOPOHHUX AAHHbLIX MOTYT ObITb BECbMAa MOJ1e3HbI KakK Mnpu
O[IHOBPEMEHHOW paboTe C AaHHbIMU U3 Pa3HbIX UCTOYHNKOB, TaK 1 NpK
Murpaummn gaHHblx B PostgreSQL 3 apyrux CYBA.

Moaaepka BHELIHNX AaHHbIX aKTUBHO pa3BMBAETCS, NOCKO/bKY (BMecTe
C CEeKLIMOHMPOBaHNEM) SIBNSIETCS OAHUM U3 KOMMNOHEHTOB 419 peanu3auum
LIapANHra: CEKLMN OCHOBHON TabnuLbl NPeACcTaBISOTCA BHELUHUMU
Tabnmuamm, prusnyeckn HaxoasLLMMUCS Ha OTAE/bHbLIX CEpBEpaXx.

https://postgrespro.ru/docs/postgresqgl/16/ddl-foreign-data

[laHHble N3 CTOPOHHUX TabNL, MOXHO COXPaHATb NPU JIOTMYECKOM
pe3epBupoBaHnmM (MCNosb3ysa Kntod --include-foreign-data ytunnTel
pg_dump), ogHako nNpyv BOCCTAHOB/IEHNN U3 TaKOW KOMUN HYXXHO YUYnUTbIBaTb
[AOCTYMHOCTb BHELLHWX CEPBEPOB U X BO3MOXHOCTM NO 3anncu AaHHbIX.

https://postgrespro.ru/docs/postgresal/16/app-pgdump



https://postgrespro.ru/docs/postgresql/16/ddl-foreign-data
https://postgrespro.ru/docs/postgresql/16/app-pgdump
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KOMMOHEHTbI Posigres

1. ObepTKa CTOPOHHUX JAAHHBIX

KaKOB THI1 BHEIITHero UCTOUHHKA JaHHBIX?
postgres_fdw: BHewHuii cepep PostgreSQL

YUTOObI HACTPOUTL AOCTYN K BHELLHUM AAHHbIM, HY>XXHO CO34aTb HECKOJ/IbKO
06bekTOB 6a3bl AAaHHbIX.

Bce HaunHaeTcst ¢ 06epmku cmopoHHUX 0aHHbIx (foreign data wrapper,
FDW). O6epTka onpenenser TUn BHELHEro NCToYHMKa AaHHbIX. Hanpumep,
postgres_fdw peanunayet goctyn Kk 6azam gaHHbiX PostgreSQL, a file_fdw —
[0CTynN K thainnam onepaumoHHON CUCTEMBI.

https://postgrespro.ru/docs/postgresal/16/postgres-fdw
https://postgrespro.ru/docs/postgresql/16/sql-createforeigndatawrapper



https://postgrespro.ru/docs/postgresql/16/postgres-fdw
https://postgrespro.ru/docs/postgresql/16/sql-createforeigndatawrapper

0O0epTKa CTOPOHHUX JJaHHBIX

=> CREATE DATABASE fdw_overview;

CREATE DATABASE

=> \c fdw_overview

You are now connected to database "fdw overview" as user "student".
O6epTKa co3/jaeTcsi IIPH CO3JaHUHU PaCITUPEeHUS:

=> CREATE EXTENSION postgres_fdw;

CREATE EXTENSION

=> \dew

List of foreign-data wrappers
Owner | Handler | Validator

postgres fdw
(1 row)

student | postgres fdw handler | postgres fdw validator
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KOMMOHEHTbI Posigres

1. ObepTKa CTOPOHHUX JAAHHBIX

KdKOB THII BHeIITHero MCTO4YHHKa ,HEIHHI::IX?

2. BHeliHui1 cepBep

Kak TIO/IK/TFOUMTLCS K BHEIITHEMY UCTOYHHUKY?
postgres_fdw: y3en, mopr, 6a3a faHHbBIX

Cnepayolmii 06beKkT — BHewHuli cepsep. CepBep onpeaensieT, Kak
NOAK/IOYATLCS K BHELUHEMY UCTOYHUKY JaHHbIX.

Hanpumep, ecnu nctouHnkom asengetrca CYB/, To Hafo 3HaTtb y3esn, nopr,
nMs 6a3bl gaHHbIX. (HO He MmA nonb3oBarend u naponb. ATa MHpopmaums
MOABUTCA YyTb NO3Xe.)

Ecnn TpebyeTcsa noAakntoveHne K HECKO/TbKUM BHELLHUM UCTOYHMKaM (04HOro
TUNa, KOTopbIii onpegeneH o6epTKoi), To AN KaXKL0ro 13 HUX HY)XXHO
co3fartb OTAe/bHbI cepBep.

https://postagrespro.ru/docs/postaresql/16/sql-createserver



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

BHenrHwuii cepBep

B xauecTBe BHeIITHET0O cepBepa BLI6epeM 6&3y OaHHBIX KHH?KHOI'O MarasvHa Ha HallleM ’Ke JIOKa/IbHOM CepBepe.

=> CREATE SERVER remote_server
FOREIGN DATA WRAPPER postgres_fdw

OPTIONS (
host 'localhost’,
port '5432°',

dbname 'bookstore2’

)i

CREATE SERVER

Ob6paTuTe BHUMaHUe, UTO B IapaMeTpax cepBepa He yKa3bIBaeTcs POJIb.
=> \x \des+ \x

Expanded display is on.
List of foreign servers
-[ RECORD 1 ]-------- R LT T
Name | remote server

Owner | student

Foreign-data wrapper | postgres fdw

Access privileges |

Type |
Version |
FDW options |
Description

(host 'localhost', port '5432', dbname 'bookstore2')

Expanded display is off.
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KOMMOHEHTbI Posigres

1. ObepTKa CTOPOHHUX JAAHHBIX

KdKOB THII BHeIITHero MCTO4YHHKa ,HEIHHI::IX?

2. BHeliHui1 cepBep

KaK TTIOJK/TFOUMUTBHCA K BHEIITHEMY I/ICTOI—IHI/IKY?

3. ComnocraBneHue posen

KdaK JIOKd/IbHbIE POJIM CBA3aHbI C pa3srpaHUYeHUeM A0CTYyIld, UCII0/JIb3yeMbIM
BHEIIIHUM UCTOUHUKOM?

postgres_fdw: 1 Tam, 1 Tam — 00ObIuHbIe posm PostgreSQL

[lanee cnepyet conocmassnieHue posel.

BHELLHWIA UICTOUYHMK MOXET BbINO/HATbL ayTEHTUDMKALNIO NPU NOAKNHOUEHNN.
B Takux criydyasx Heo6xoaAnmo onpeaenuTb, Kakne foKasibHble POsv MOryT
NoAKNOUYATLCS K KAKMM YUYETHBIM 3aNUCSAM Ha BHELLHEM CEPBEpE.

Ecnu ucnonb3yetcs ayTeHTMdmKauma no naposto, To 30ech Xe yKasblBaeTcs
1 Napornb.

Cynepnosnb3oBaTesib MOXET pa3peLlumTb 00bl4HbIM MO/1Ib30BaTENAM
MCNONb30BaThb NOAK/IOYEHNE 6e3 Naposis, yCTaHOBMB napameTp
password_required B 3HayeHue false.

https://postgrespro.ru/docs/postagresql/16/sql-createusermapping



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

ComocrasjieHHe posieit

HacTpouM COOTBETCTBHE: IIyCTh JIOKaJIbHAs PoJIb student IOAKII0YaeTcsI K BHEITHEMY cepBepy Kak postgres.

=> CREATE USER MAPPING FOR student
SERVER remote_server
OPTIONS (

user 'postgres’,

password ‘postgres’

)i
CREATE USER MAPPING

=> \deu+
List of user mappings
Server | User name | FDW options
_______________ U
remote server | student | ("user" 'postgres', password 'postgres')
(1 row)

PasyMeeTcs], MOYKHO HaCTPauBaTh HECKOJIBKO COOTBETCTBHM /I Pa3HBIX POJIeH.
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KOMMOHEHTbI Posigres

1. ObepTKa CTOPOHHUX JAAHHBIX

KdKOB THII BHeIITHero MCTO4YHHKa ,HEIHHI::IX?

2. BHeliHui1 cepBep

KaK TTIOJK/TFOUMUTBHCA K BHEIITHEMY I/ICTOI—IHI/IKY?

3. ComnocraBneHue posen

KaK JIOKd/IbHbI€ POJIM CBA3aHbI C POJIAMUA BHEIIHET O MCTOUYHUKA"?

4. BHeritHre TaOMULbI

KaKoBa CTPYKTypa BHEIIHHX JJAHHBIX?
postgres_fdw: maHHbIe B 00BIYHBIX TaOMUIIAX

10

N, HaKoHeLl, MOXHO MPUCTYNUTb K CO3/1aHNI0 BHEWHUX mab/uy. BHeLWHSA
Tabnuua onpenensieT, Kak NpeacTaBUTb AaHHbIE U3 BHELLHEro MCTOYHMKA
B BU/1€ 0ObIYHOW PEeNnsLUMOHHON TabnuLbl.

[na BHELWHnX Tabnuny, MoOXHO A06aBNATL OrpaHNYEeHns LesioCTHOCTH
NOT NULL n CHECK. 3Tn orpaHnyeHus He 6yayT NPUMEHATLCS NMpun
BbIMNO/IHEHUN KOMaHA, BeAb B /1l060M criydae PostgreSQL He cmoxeT
obecneunTtb CO6GMIOAEHNE OTPAHNYEHNIA HA BHELLHEM UCTOYHMKE.

Ho nnaHnpoBLMK MOXET NUCNO/Ib30BaTh MHpopMaLnio 06 orpaHnyYeHnaxX
Nnpu NOCTPOEHUM N/iaHa BbINOSIHEHUA 3anpoca.

O6epTka postgres_fdw ansa BbIGOPKN faHHbLIX UCMOMb3YET MaKeTHbIN PEXNM,
3anucu nepegaroTca naketamu, pasMmep KOTopbIxX 3aaeTcs napaMmeTpom
cepsepa fetch_size (no ymonuaHuto 100 cTpok). BcTtaBka (C NOMOLbHO
komaHzg INSERT n COPY FROM) Takxke UCMosb3yeT MNakeTHbI PeXnM,

3a KO/IMYEeCTBO CTPOK 34eCb OTBeYaeT napameTp cepsepa batch_size.

[Na n3aMeHeHus 1 ygasieHnsa CTPOK NakeTHbIN PeXnM Nnoka He peasim3oBaH.

https://postgrespro.ru/docs/postgresql/16/sql-createforeigntable
https://postgrespro.ru/docs/postgresal/16/sql-importforeignschema



https://postgrespro.ru/docs/postgresql/16/sql-createforeigntable
https://postgrespro.ru/docs/postgresql/16/sql-importforeignschema

BHemHue Ta6IMIbI

BHe1rH1010 Ta6JII/H_Iy MO’KHO CO31aThb IBHBIM 06pa30M, pu HEO6XOHI/IMOCTI/I YKa3bIBasd Ha3BaHUs 00'bEKTOB, ECJTU OHU
OTJIMYAKTCA:

=> CREATE FOREIGN TABLE remote_users (
id integer OPTIONS (column_name ‘user_id') NOT NULL,
username text NOT NULL,
email text NOT NULL
)
SERVER remote_server
OPTIONS (
schema_name 'public’,
table_name ‘'users’
);

CREATE FOREIGN TABLE

MOo>KHO YKa3aThb TOJIBKO HEKOTOPBIE OTPaHUYE€HUA 11€JIOCTHOCTH, HO B JII060M CIydyae OHH He IIPOBEPAI0TCA JIOKAaJIbHO U IIPOCTO
OTpa’kaloT OrpaHUYeHusd, HaKJIalbIBaeMble BHeIIITHEeY CHCTeMOM.

=> \det
List of foreign tables
Schema | Table | Server
________ e T JE Sy,
public | remote users | remote server
(1 row)

=> SELECT * FROM remote_users WHERE id = 1;

id | username | email

1 | alice | alice@localhost
(1 row)

Kak BBIIIOJTHSIeTCS TaKOH 3aIrpoc? MIHEIMU CJI0BaMHU, Ilepe/jaeTcsl JIK IIPeFKaT BHEIITHEMY CepBEPY, YTOGHI OH caM BEIGpAT
9 GeKTUBHEIM CII0CO6 BHIIOTHEHUS, TN GMIbTpAIIell 3aHUMAaeTCs JIOKaJILHEIN cepBep?

=> EXPLAIN (verbose, costs off)
SELECT * FROM remote_users WHERE id = 1;

QUERY PLAN

Foreign Scan on public.remote users

Output: id, username, email

Remote SQL: SELECT user id, username, email FROM public.users WHERE ((user id = 1))
(3 rows)

HJIaHHpOBH.II/IK yMeeT pacIiipegesiaTb pa60Ty MeXXay cepBepaMu. Taxoke HIUYTO He MeIllaeT UCII0JIL30BaTh B OJTHOM 3aIrpoce KaxK
BHEIIHHE, TaK U JIOKaJIbHbIE TaHHBIE.

=> EXPLAIN (costs off)
SELECT username FROM remote_users
UNION ALL
SELECT rolname FROM pg_roles;

QUERY PLAN

Append
-> Subquery Scan on "*SELECT* 1"
-> Foreign Scan on remote users
-> Subquery Scan on "*SELECT* 2"
-> Seq Scan on pg_authid
(5 rows)

Jlpyroii crtoco6 — He CO3ZaBaTh BHENTHUE TaGJIUITEI 10 OTHO, 8 MMIIOPTHPOBATh BHEIITHIOK CXeMY (BCIO HUIK BEIGOPOYHO
HECKOJILKO TaGJINIY), eC/IN 06epTKa 3TO II03BOJISIET.

=> CREATE SCHEMA bookstore2;

CREATE SCHEMA



=> IMPORT FOREIGN SCHEMA public
LIMIT TO (users, sessions)
FROM SERVER remote_server
INTO bookstore2;

IMPORT FOREIGN SCHEMA

=> SELECT * FROM bookstore2.users;

user_id | username | email

_________ g
1 | alice | alice@localhost
2 | bob | bob@localhost

(2 rows)

O6epTKa postgres_fdw 11o3BosIseT ¥ U3MeHATH JaHHEIE:

=> EXPLAIN (analyze, verbose, costs off)
UPDATE remote_users
SET email = 'alice@gmail.com’
WHERE id = 1;

QUERY PLAN

Update on public.remote users (actual time=0.580..0.580 rows=0 loops=1)
-> Foreign Update on public.remote users (actual time=0.579..0.579 rows=1 loops=1)
Remote SQL: UPDATE public.users SET email = 'alice@gmail.com'::text WHERE
((user_id = 1))
Planning Time: 0.095 ms
Execution Time: 0.743 ms
(5 rows)



of] PROFESSIONAL

CoeanHEeHUA N TPaH3aKUUKU  Posfgres

YnaneHHoe coeiuHeHUe

OTKPBIBAETCA IIPpU I1epBOM O6paH_IEHI/II/I K BHEIIIHHUM [JaHHbIM
M0 YMOJ/TUaHHUIO OCTAETCA OTKPBITHIM 10 KOHLIA C€aHCa
dBTOMdTHUECKH BOCCTAHAB/IMBAETCS IIPU pd3pPbIBE

YnaneHHas TpaH3aKLUsA
(buKcHpyeTCsl UK NpepbiBaeTCsl aBTOMaTHUeCKH, Korjia (prkcupyeTcs
HWJIW TIPEPBIBAETCA JIOKA/IbHAA TPAH3aKI WS

Repeatable Read p/1s1t mokasibHBIX TpaH3akuyii ypoBHeii Read Committed
1 Repeatable Read

Serializable gs nokanbHBIX TpaH3akiuii Serializable
COI/IaCOBAaHHOCTb He rapaHTUpyeTcs (HeT AByXda3HoM (rKcal[1n)

12

Mpn paboTte ¢ gpyron 6a3oi gaHHbIX Yepes postgres fdw BaXXHO NOHMMaTb,
Kak NpoucxoauT ynpaBneHne coeIHEHNSIMA 1 TPaH3aKUNSMUN,

Mo ymonuaHuo obepTtka postgres fdw aBToMaTMyYeCKN OTKPbIBAET
coefuHeHVe nNpu nepBoMm obpalleHnn K BHeLLHeMY cepBepy (O4HO Ha
KaXXQyto posib) U OCTaB/ISIET €ro OTKPbITbIM A0 KOHLA /I0OKa/IbHOro ceaHca.
Ecnn o6eptka 06HapyXuT, YTO cCoeanHeHe pa3opBaHo, OHa aBTOMaTUYECKU
NnonbITaeTcs ycTaHOBUTbL HOBOE MOAK/H0YEHNE.

YaaneHHble TpaH3akUmMmn «npuBsA3aHbl» K TOKaUTbHbIM:

* paclUMpeHNe aBTOMATMYECKN HAUMHAET yaasIeHHYI TpaH3aKLmMio, Koraa
nokanbHas obpallaeTcs K BHELUHUM [aHHbIM;

* yaasieHHasi TpaH3akuus aBTOMaTMUYeCKn 3aBepLUAETCS C 3aBepLUEHNEM
NokasnibHOW (domkcauuein nnm obpbIBOM).

TeM He MeHee, /IoKa/lbHasA 1 yaaneHHas TpaH3akuum — 3T0 pasHble
TpaH3akuun, a He ogHa rnobanbHasn. PacwmpeHne postgres fdw noka

He MO3BOJIAET UCMNO/b30BaTh AByx(asHyo rkcaumnio, NO3ToMy
COr/1acoBaHHOCTb He rapaHTupyeTcsa. Hanprumep, fiokasibHas TpaH3akuus
MOXeT ObITb 3aPUKCMpPOBaHa, a yaasieHHass — HeT 13-3a CeTeBoro cbos.

Mpu domkcaumy TpaH3akLun, B KOTOPOi y4acTBYHOT HECKO/IbKO BHELLHUX
cepBepoB, NOAK/MHUYEHHbIX Yepes postgres_fdw, yaaneHHble TpaH3akumm
MOTyT 3aBepLUaTbCA aCMHXPOHHO, a He NocneaoBaTeNlbHO OAHa 3a ApPYroil.

https://postgrespro.ru/docs/postgresqgl/16/postgres-fdw#POSTGRES-FDW-C

ONNECTION-MANAGEMENT



https://postgrespro.ru/docs/postgresql/16/postgres-fdw#POSTGRES-FDW-CONNECTION-MANAGEMENT
https://postgrespro.ru/docs/postgresql/16/postgres-fdw#POSTGRES-FDW-CONNECTION-MANAGEMENT

CoeayHeHHS M TPaH3aKIHH
KOI‘JIa BBIITOJIHAJICS 3aIIPOC K BHeIITHel TaGJII/II_{e remote_users, o6epTKa OTKphbLJIa COeIUHEHMe U 110 YMOJTUaHUIO He 3aKphbIBaeT
€ero:

=> SELECT datname, pid FROM pg_stat_activity
WHERE application_name = 'postgres_fdw';

datname |  pid
............ e
bookstore2 | 46381
(1 row)

3aBepIIuM 06CTyKHUBAKIIUY IIPOIecc...
=> SELECT pg_terminate_backend(46381);

pg_terminate backend

.1 ellle pa3 o6paTUMCs K BHeIIHeH TabiuIie:

=> SELECT * FROM remote_users;

id | username | email
) e e e e e e e e e oo
2 | bob | bob@localhost
1 | alice | alice@gmail.com

(2 rows)

HaM ypasoch osryduTh JaHHEIe! OGepTKa aBTOMAaTHYECKH BOCCTAHOBIIIA IIOIK/II0YEHIe, COeJHHEeHe Tellephb 00CIy>KIBaeTC st
IPYTHUM IIPOIIECCOM:

=> SELECT datname, pid FROM pg_stat_activity
WHERE application_name = 'postgres_fdw';

datname | pid
____________ B ——
bookstore2 | 46766
(1 row)

IloBefieHHe MOKHO M3MeHHUTbh, 33]1aB aTPUGYT BHEIITHETo cepBepa
keep_connections ‘'off’

Torpa o6epTka 6y/leT OTKPHIBATh COeJUHEHHe IIPH KarkAoM 06pallleHUH K BHelllHel Ta6J/InIle U 3aKphIBaTh ero II0cIe
obpaleHusl.
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CpaBHeHue ¢ dblink Posigres

postgres_fdw dblink

JoCTymHble KoMaHbl SQL SELECT, INSERT, JIF00BIe
UPDATE, DELETE,
TRUNCATE, COPY

COBMeIleHKEe B 3aripoce Aa CJIOXKHO
JIOKa/IbHBIX M BHEITHHX JaHHBIX

ynpaBJieHue COeJUHEHUEM aBTOMaTH4eckKoe py4HOe
yrpaBJieHre TpaH3aKLHsAMU aBTOMaTUuyeCcKoe pyuHOe
rrobanbHbIe TpaH3aKIUK HeT HeT
CTaHZAPTHU30BaHHBIN CI1OCOO Ja HeT

14

B Teme «®oHOBLIE Npouecchl» paccMmaTpmBasiocb paclunpeHune dblink,
KOTopoe npegHasHavyeHo 415 BbINOSIHEHUA 3aNpPOCOB Ha yAa/IEHHOM
cepsepe PostgreSQL v npeaoctaBnaeTr BOSMOXHOCTU, CXOXNe

C BO3MOXHOCTAMMW postgres_fdw.

O6epTka postgres_fdw no3BoOASAET BbINO/IHATbL OrpaHUYeHHbI Habop
komaHg SQL, HO B 60MbLUNHCTBE C/yYyaeB 6osiee yaobHa: oHa cama
ynpaBnseT coefMHEHNAMU N TPaH3aKuMaMn («NpuBs3biBas» mx

K JTOKa/IbHOMY COeZIHEHUIO 1 TpaH3akuum). ObepTka no3sosdeT
MCNosib30BaTh B OAHOM 3arnpoce Kak /iokasibHble, Tak 1 BHELUHWE AaHHbIE;
Npy 3TOM aBTOMaTU4Yeckn DOPMUPYETCS pacnpeaeneHHbIi niaH
BbINO/THEHNA 3anpoca. CUHTaKCKC AOCTyNa K AaHHbIM onpeaensercs
cTaHgapTom SQL.

3arto pacwumpeHne dblink no3BoNAeT BbINONHATL N0Oble KOMaHabl SQL.
B HEKOTOpPbIX CNyydasix MOXET ObITb HYXXHbIM YNpaB/isiTb COEAUHEHUSIMU
N TpaH3aKUMsIMU BPYYUHYIO.

OpHako oba criocoba He npefocTaBNAT robasbHbIX (pacnpeseneHHbIX)
TpaH3aKunia.

Taknm 06pa3om, A5 A4ocTyna K BHELWWHMM AaHHbIM PostgreSQL B
60MbLUMHCTBE C/ly4yaeB crieayeT BblonpaTb postgres fdw. PaclumpeHue
dblink ctonT ncnonb3oBartb, €C/iM HY>XHbl BO3MOXHOCTU, KOTOPbIE HE
npenocTaB/isieT 06epTka CTOPOHHUX AaHHbIX.



of] PROFESSIONAL

PaclwinpeHue file_fdw Posigres

1. ObepTKa CTOPOHHUX JAAHHBIX

TUII BHEILITHETO UCTOUHUKA — TEKCTOBBLIM (baﬁﬂ C paszie/jmTe/siMu

2. BHemHuM cepBep

Kak MOJK/TIOUNTHCS — He TpeOyeTcs A0MOTHUTeTbHOW MH(pOPMAaLUH

3. ComnocraBnenue posen

He MMeeT CMbIC/4, T. K. BO BHeIIIHEM HMCTOUYHHKe HeT ponef/i

4. BHeritHre TaOMULbI

CTPYKTYpa JAHHBIX — OMKCaHue 1oJjieii ¢aiisia B Buje CToI0L[0B TabUL[bI
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Eule oaHy 06epTKy CTOPOHHUX AaHHbIX NPeAoCTaBAsAET paclumpeHme
file_fdw, npegHaszHaueHHoe ansa gocTyna K thanam B painnoBoii cucteme
cepsepa PostgreSQL.

[0CTyn BO3MOXEH TO/IbKO Ha YTEHME W BbIMOSIHAETCS C MOMOLLLIO TOMO Xe
MexaHusma, 4to n SQL-komaHga COPY.

https://postgrespro.ru/docs/postgresqgl/16/file-fdw



https://postgrespro.ru/docs/postgresql/16/file-fdw

Pacmmpenue file_fdw

Pacmupenue file_fdw mosBosigeT o6paljaThbcs K IF060My TEKCTOBOMY Qaiiyly U 3a/ileiCTBYeT TOT >Ke MeXaHH3M, YTO ¥ KOMaH/ia
COPY. IToaToMy AJISI IeMOHCTPAIIUK MBI BEITPY3UM CTPOKH M3 MMeloIllelcs Ta6/IHIE] B Gaiil, a 3aTeM IIPOUHUTaeM AaHHBIe U3
daiina.

=> COPY (SELECT * FROM remote_users)
TO '/var/lib/postgresql/16/users.txt"'
WITH (

format 'text',

delimiter '/’
)i

COPY 2
student$ cat /var/lib/postgresql/16/users.txt

2/bob/bob@localhost
1/alice/alice@gmail.com

=> CREATE EXTENSION file_fdw;
CREATE EXTENSION

=> CREATE SERVER file_server
FOREIGN DATA WRAPPER file_fdw;

CREATE SERVER

=> CREATE FOREIGN TABLE file_users (
id integer,
username text,
email text

)

SERVER file_server

OPTIONS (
filename '/var/lib/postgresql/1l6/users.txt’,
format 'text’,
delimiter '/'

)i

CREATE FOREIGN TABLE

=> SELECT * FROM file_users;

id | username | email

ceeed - I
2 | bob | bob@localhost
1 | alice | alice@gmail.com

(2 rows)



of] PROFESSIONAL

[pyrne AoCTynHble 06EPTKN  Posggres

basb1 jaHHBIX

ODBC, JDBC

pasnnuneble pessitioHHble 1 NoSQL CYB/]
daiifibl pa3/IMuUHbIX (H)OPMaTOB
FEO,I[aHHbIe N HAYUYHbIE JdHHbIE

Beb6-pecypchi
craHgapTHble ipoTtokosbl (RSS, IMAP, WWW...)
[LIs1 pa3/IMYHbIX CalTOB

MoykHO HarrcaTh COOCTBEHHYIO 00epTKY

Ha C umu Python (c momotiipto pacimpenust Multicorn)

17

PaccMoTpeHHble 06epTKM CTOPOHHUX AaHHbIX, file_fdw n postgres_fdw,
nocTtaBnsatoTcs BMecTe ¢ PostgreSQL B Buge contrib-moaynen.

MOMMMO 3TOTO CyLLECTBYET MHOXECTBO APYrnX 06epTOK, KOTOpbIe
NpeAoCcTaBNSAlT AOCTYN KO MHOTMM NONYNsSPHbIM 6a3aM faHHbIX U He
TONbKO. VIHhopMaLMo 0 HUX MOXHO MOJYYUTb:

* Ha cTpaHuyke wiki: https://wiki.postgresqgl.org/wiki/Fdw
* Ha caite PGXN: http://pgxn.org/tag/fdw/

Ecnn Hy)XXHY0 06epTKY He yAanoCb HAlNTK, TO ee MOXHO HanucaTb
camocTosaTesnibHO. 18 aToro notpebyetca A3blk C:
https://postgrespro.ru/docs/postagresql/16/fdwhandler

[lpyroii BapmaHT — BOCMNO/1b30BaTbCs paclumnpeHmem Multicorn
(https://multicorn.org/), KOTOpoOe NO3BONAET HanNMcaTb 06epTKy Ha A3blke
Python.



https://wiki.postgresql.org/wiki/Fdw
http://pgxn.org/tag/fdw/
https://postgrespro.ru/docs/postgresql/16/fdwhandler
https://multicorn.org/

of] PROFESSIONAL

Toru Posygres

O6epTKU CTOPOHHUX JJaHHBIX — CTaHZAPTHBIN CI0CO6 paboThl
C JJAHHBIMU TFOOBIX BHELTHUX UCTOYHUKOB

noctyt K PostgreSQL u ¢aiiiam «13 KOpOOKH»
eCTh peanu3aluy 00epTOoK AJIsi OrPOMHOTO UMC/Ia CUCTEM

AnbrepHatyiBa — paciuvpenue dblink s BbinosiHeHUst
TPOU3BOJIbHBIX 3aIPOCOB Ha yJasieHHOM cepBepe PostgreSQL

18



of] PROFESSIONAL

Mpaktuka L Posigras

1. TlocraBiuK UHGOPMHUPYeT Mara3vH O HOBUHKax KHHUKHOTO
pbIHKA, TipefocTabisiss CSV-daiin onpeseneHHoro ¢popmMara.
3arpysure nHdopmaiuto u3 (daitia new_books.csv,
Pacrio/I0OKeHHOT0 B IoMallTHeM KaTajiore 1oJib3oBares student,
B Tab/u1bl 6a3bl JaHHBIX. DopMaT (aiisia onvcaH
B KOMMEHTapUsiX K C/aiy.

Yurture, yTO aBTOPHI, YKa3aHHbIe B (haiiie, MOTYT yxKe
CyILIeCTBOBATh B 0a3e [laHHBIX, HO B (haiisie MOTyT ObITh
JIOTyIl[eHbI OTleYaTKH.

2. TlpoBepbTe B NIPUJIOKEHHUU, UTO HOBbIE KHUTH YCITEILIHO
repe/jaHbl Ha JIOTUUeCKYIO PEeTUIVKY, U JJis HUX paboTaeT
TMO/JTHOTEeKCTOBBIN TTOUCK.

19

1. CSV-ghanin cogepxuT cnegytoLime nons:

* (pamunivsa aBTopa,

* UMS aBTOpa;

* 0OTYeCTBO aBTOpa,;

* Ha3BaHMe KHUTW;

e chopmar nsgaHus;

* KO/IMYECTBO CTpaHuL,
* ISBN;

* aHHoTauwus;

* n3[aTesnibCTBO;

* rOf BbINyCKa;

* rapHUTypa;

* HOMep u3gaHus,;

* cepus;

* M4 (painia c 06110XKoM (than HaxoauTCsl B KaTasiore COVers).

ECnn y KHUIM HECKO/MbKO aBTOPOB, TO OHM CreaytoT B dpaline B TOM nopsiake,
B KOTOPOM YKa3aHbl B BbIXO[IHbIX CBeAeHUsIX. Mpyn 3TOM [/151 BTOPOro
1 cneayroLLmMX aBTOPOB BCE NOJISi, OTHOCSILUMECS K KHUTe — MYCThbIe.

Bocnonbe3yintechb pacwumpenunem file_fdw, ykazas gns canna goopmar CSV.

[nst 6opbObI C oneyaTkaMy BCMOMHMUTE MPOo paclumpeHne pg_trgm,
C KOTOPbIM Bbl NO3HAKOMUNCH B MPaKTUKe K TeMe «Knacchl onepaTopoB.

2. Jlornyeckas pensivka ¢ noAnncKoi Ha M3MEHEHUSI KHUT HacTpanBaiach
B 3a/jaH1M K TeMe «Jlormyeckas penimkaums».



1. 3arpy3ka HOBBIX HOCTYILJIEHUI

=> CREATE EXTENSION file_fdw;
CREATE EXTENSION

=> CREATE SERVER file_server
FOREIGN DATA WRAPPER file_fdw;

CREATE SERVER

=> CREATE FOREIGN TABLE new_books (
last_name text,
first_name text,
middle_name text,
title text,
format text,
pages integer,
isbn text,
abstract text,
publisher text,
year text,
typeface text,
edition integer,
series text,
cover_filename text

)

SERVER file_server

OPTIONS (
filename '/home/student/new_books.csv',
format 'csv'

)i
CREATE FOREIGN TABLE

3pech IpejTIosIaraeTcs, YTo HeCKOIbKO IIPOLIeyp 3arpy3Ku KHUT He GYAyT 3aIlycKaThCs apaJiieabHo. Ecau Takoi rapaHTHR
HeT, B KOJie HaJlo OT/EeIHHO IIPe/IyCMOTPeTh 3Ty BOSMOKHOCTE, YCTaHABIUBAs HeO6XOAUMbIe GIIOKHPOBKH.

JUIS COIIOCTaBJIEHHS aBTOPOB HCII0/Ib3YeTCsl HeYeTKHUH ITOKCK C IIOMOINBI0 TPUTPaMM. OrrepaTop % OTceKaeT COBCEM HEeIIOXO0XKHX
(IIpefest II0X0KeCTH 10 YMOJTYaHUI0 0.3 CIIMIIKOM HH30K IJIST HAIlleTo CJIy4asi, [I03TOMY YBeJUIHUBaeM ero). M3 0CTaBITHUXCS
BBIGHpaeM JIyUlllee COBIIAZleHUE, YIOPSILOUMBAasi KaHUAATOB ¢ IIOMOIIBI0 QYHKITHY similarity.

=> CREATE EXTENSION pg_trgm;
CREATE EXTENSION
=> SELECT set_limit(0.7); -- npepen noxoxecTtu Ans onepaTtopa %

set limit



=> DO $$
DECLARE
i new_books;
book_id bigint;
author_id bigint;
author_cause text;
seq_num integer;
BEGIN
FOR i IN SELECT * FROM new_books
LOOP
IF i.title IS NOT NULL THEN
INSERT INTO books AS b(
title, format, pages, additional, cover
) VALUES (
i.title,
i.format::text::book_format,
i.pages,
jsonb_build_object(
'ISBN',
'AHHOTauusa',
'U3paTtenbcTBO’,
'Top BbINYCKA',
'Tapuutypa',
‘U3paHue’,
'Cepusa’,

.isbn,
.abstract,
.publisher,
.year,
.typeface,
.edition,
.series

e e e e e e e

)’
pg_read_binary_file(
' /home/student/covers/'||i.cover_filename
)
)
RETURNING b.book_id INTO book_id;
seq_num := 1;
RAISE NOTICE 'Kuura: % (%)', i.title, book_id;
END IF;

-- eCcTb N TOYHOE COBMafeHUe C UMenWUMCs aBTOPOM?
SELECT a.author_id, 'To4Hoe coBnageHue'
INTO author_id, author_cause
FROM authors a
WHERE a.last_name = i.last_name
AND a.first_name = i.first_name
AND a.middle_name = i.middle_name;
-- eC/In HeT, TO MOXeT HaWpeTCs OYeHb MOXOoXuin?
IF author_id IS NULL THEN
SELECT a.author_id, 'HETo4Hoe coBnapeHue'
INTO author_id, author_cause
FROM authors a
WHERE (a.last_name || a.first_name || a.middle_name) %
(i.last_name || i.first_name || i.middle_name)
ORDER BY similarity(
(a.last_name || a.first_name || a.middle_name),
(i.last_name || i.first_name || i.middle_name)
) DESC
LIMIT 1;
END IF;
-- eCc/M 1 NOXOXEero HeT, TO CYMTAEM aBTopa HOBbIM
IF author_id IS NULL THEN
INSERT INTO authors AS a(first_name,last_name,middle_name)
VALUES (i.first_name, i.last_name, i.middle_name)
RETURNING a.author_id, 'HoBwiit'
INTO author_id, author_cause;
END IF;
RAISE NOTICE ' ABTOp: %, % (%)',
i.last_name, author_cause, author_id;

INSERT INTO authorships(book_id, author_id, seq_num)
VALUES (book_id, author_id, seq_num);
seq_num := seq_num + 1;
END LOOP;
END;
$$;



NOTICE: KHura: PostgreSQL 16 u3HyTpu (101)

NOTICE: ABTop: PoroB, HoBbM (162)

NOTICE: KHura: PostgreSQL 15 u3HyTpu (102)
NOTICE: ABTOp: PoroB, To4yHOe coBnapgeHue (162)
NOTICE: Knura: MNyTtesogutenb no 6a3am paHHbix (103)
NOTICE: ABTop: KoMapoB, HoBbiM (163)

NOTICE: Knura: PostGIS B peictBumu (104)

NOTICE: ABTop: 06e, HoBbiM (164)

NOTICE: ABTOp: Xcy, HoBbiM (165)

NOTICE: Knura: XemuyxuHbl pa3paboTku. Yemy ™Mbl Hayumnucb 3a 50 net cospanus N0 (105)
NOTICE: ABTOp: Burepc, HoBbit (166)

NOTICE: Kuura: MoHuTopuHr PostgreSQL (106)

NOTICE: ABTOp: JlecoBckui, HOBbI (167)

NOTICE: Knura: flyMaih o cmbicne. bypgHu nepesopumka IT-TekcTtoB (107)
NOTICE: ABTOp: YanneiruH, HoBbii (168)

NOTICE: Kuura: WUpeun, onpepenuBuwune obnuk mHpopMaTtmkm (108)

NOTICE: ABTop: Jlbiouc, HoBbiM (169)

DO

=> DROP FOREIGN TABLE new_books;

DROP FOREIGN TABLE



of] PROFESSIONAL

[1pakTuka+ Pos{gres

1. B zaByX pa3HbIx 6a3ax JAaHHBIX HAaXOAATCS JiBe TaOIHUIIbI
C OZIJMHAKOBBIM HabOpoM CTOJIOIOB. BhIBeaMTE CTPOKH, KOTOPBIE
TIPUCYTCTBYIOT B TIepBOM Tab/Mile, HO OTCYTCTBYIOT BO BTOPOA.
PemuTe 3aiauy c nomoiibio postgres_fdw u ¢ momoinbto dblink
Y CpaBHUTe /iBa criocoba.

2. Kak MO)KHO TIpOBEPUTh, KAaKOW yPOBEHb W30JISALIUN UCTIONb3YeT
obepTKa postgres_fdw u Kak 0Ha yIipaB/sieT COeJMHeHUSIMHU
Y TPaH3aKLUSIMU?
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1. PacwwnpeHune dblink geMmoHcTpupoBasiocb B Teme «POHOBbIE NPOLIECCHI».

2. HacTpoiiTe Ha BTOPOM cepBepe XypHasl COOBLLEHMNI TaKUM 06pas3omM,
4TOGbl B HEFO 3aNMCbiBa/IaCch MHGOPMALIUS:

* 0 noakno4veHusx (log _connections);
e OTKMo4YeHusXx (log_disconnections);
* BbINO/IHAEMbIX KOMaHgax (log_statement).

O6paTuTech K Tabnmue Ha BTOPOM cepBepe C NOMOLLbIO postgres_fdw
N NPOBEpPLTE, YTO MONasio B XYpHasi COOOLLEHNIA.



1. CpaBHeHHe TaGJIHI] B pa3HBIX 0a3ax

Tabsmiia B ITepBoi 6a3e JaHHBIX:

=> CREATE DATABASE fdw_overview;

CREATE DATABASE

=> \c fdw_overview

You are now connected to database "fdw overview" as user "student".

=> CREATE TABLE test (
s text
)i

CREATE TABLE

=> INSERT INTO test VALUES ('foo'),('bar'),('baz');
INSERT 0 3

U Bo BTOPOI1 (PaCIIOIOXKUM ee Ha BTOpPOM cepBepe B B/] postgres):
student$ psql -p 5433 -U postgres -d postgres

=> CREATE TABLE test (
s text
)i

| CREATE TABLE

| => INSERT INTO test VALUES ('foo'),('bar');

| INSERT 0 2

Co3faeM CTOPOHHIOK TabJIMITy AJI AOCTyIIa K TabJIHIle BO BTOPOM 6ase aHHBIX:
=> CREATE EXTENSION postgres_fdw;

CREATE EXTENSION

=> CREATE SERVER remote_server
FOREIGN DATA WRAPPER postgres_fdw
OPTIONS (

host ‘localhost’,

port '5433',

dbname 'postgres’

)i
CREATE SERVER
Ha BTOPOM CepBepe HUCII0JIE3yeM POJIb postgres:

=> CREATE USER MAPPING FOR student
SERVER remote_server
OPTIONS (
user 'postgres' -- naposic He HyxeH, ayTeHTudukaumusa trust

);
CREATE USER MAPPING

=> CREATE FOREIGN TABLE test2 (
s text

)

SERVER remote_server

OPTIONS (
schema_name ‘'public’,
table_name 'test’

)i

CREATE FOREIGN TABLE
CpaBHHUBaeM:

=> SELECT * FROM test
EXCEPT
SELECT * FROM test2;



C noMokio paciupenus dblink 3aflaqy MO>XKHO PellIUTh CJAeAYITUM 06pasoM:
=> CREATE EXTENSION dblink;
CREATE EXTENSION

=> SELECT * FROM test

EXCEPT

SELECT * FROM dblink(
'host=1localhost port=5433 dbname=postgres user=postgres’,
'SELECT * FROM test'

) AS (s text);

2. IIpoBepKa pa6oTsI postgres_fdw

Ha BTOpOM cepBepe HaCTPOXM KypHaJs COOGIIeHUH TaK, UTOGBI B HEro I0Iafaaa HHGOPMAIiys 0 OAK/IIOUeHUSIX U
OTKJIIOYEHMSIX, a TAK)KE O BBIIIOJIHSIEMBIX KOMaH/Iax.

| => ALTER SYSTEM SET log_connections = on;

| ALTER SYSTEM

| => ALTER SYSTEM SET log_disconnections = on;

| ALTER SYSTEM

| => ALTER SYSTEM SET log_statement = 'all’;

| ALTER SYSTEM

| => SELECT pg_reload_conf();

pg reload conf

HauHeM HOBOe COeJHHEeHHe U JIOKaJIbHYI0 TpaH3aKI[uio Read Committed.
= \q

student$ psql fdw_overview

=> BEGIN;

BEGIN

O6paliaeMcsi K CTOPOHHeM TabuIe:

=> SELECT * FROM test2;

(2 rows)

B >XypHaJle BTOPOTO cepBepa BUAUM:

YCTaHOBJIEHO HOBOE COeIHEHHE;
B HeM BBICTaBJIEHBI HEKOTOPHIE IIapaMeTphI;

HayaTa TpaH3aKIUs C ypoBHeM H30JsIIHUH Repeatable Read;
C TIOMOIITBI0 Kypcopa IPOYHTAHEI 3aIIMCH U3 Tab/IHIIbI test.

student$ sudo tail -n 12 /var/log/postgresql/postgresql-16-replica.log

2025-06-24 05:51:10.841 MSK [106324] [unknown]@[unknown] LOG: connection received:



host=127.0.0.1 port=49408

2025-06-24 05:51:10.848 MSK [106324] postgres@postgres LOG:
user=postgres database=postgres application name=postgres fdw SSL enabled
(protocol=TLSv1.3, cipher=TLS_AES 256 GCM_SHA384, bits=256)

2025-06-24 05:51:10.849 MSK
pg_catalog

2025-06-24 05:51:10.849 MSK
'GMT!

2025-06-24 05:51:10.849 MSK
IS0

2025-06-24 05:51:10.849 MSK
= postgres

2025-06-24 05:51:10.849 MSK
extra_float_digits = 3
2025-06-24 05:51:10.849 MSK

[106324]
[106324]
[106324]
[106324]
[106324]

[106324]

ISOLATION LEVEL REPEATABLE READ

2025-06-24 05:51:10.849 MSK
cl CURSOR FOR

[106324]

SELECT s FROM public.test

2025-06-24 05:51:10.850 MSK
2025-06-24 05:51:10.850 MSK

[106324]
[106324]

3aBepIlraeM JIOKaJIbHYIO TPaH3aKIIHIO.

=> COMMIT;

COMMIT

postgres@postgres LOG:
postgres@postgres LOG:
postgres@postgres LOG:
postgres@postgres LOG:
postgres@postgres LOG:
postgres@postgres LOG:
postgres@postgres LOG:

postgres@postgres LOG:
postgres@postgres LOG:

B JKyYpHaJie BUJUM, UTO yaa/IEeHHAasi TPaH3aKIHs TaKXKe 3aBepIlIeHa:

connection authorized:

statement:

statement:

statement:

statement:

statement:

statement:

SET search path =
SET timezone =
SET datestyle =
SET intervalstyle
SET

START TRANSACTION

execute <unnamed>: DECLARE

statement:
statement:

student$ sudo tail -n 1 /var/log/postgresql/postgresql-16-replica.log

2025-06-24 05:51:11.031 MSK [106324] postgres@postgres LOG:

SaBepmaeM CceaHc.

= \q

B aTOT MOMEHT 3aBepHIaeTCd U COeTUHEeHMe C YIaJI€eHHBIM Y3J/I0M:

statement:

student$ sudo tail -n 2 /var/log/postgresql/postgresql-16-replica.log

2025-06-24 05:51:11.114 MSK [106324] postgres@postgres LOG:
client: Connection reset by peer
2025-06-24 05:51:11.114 MSK [106324] postgres@postgres LOG:
0:00:00.272 user=postgres database=postgres host=127.0.0.1 port=49408

FETCH 100 FROM cl
CLOSE c1

COMMIT TRANSACTION

could not receive data from

disconnection: session time:

JKypHaJ coobIeHUH MOXKHO UCII0/Ib30BaTh, YTOGH! pa3o6paThes, Kak pa60Ta BHEITHHUX CPeJICTB BBITJISIUT C TOUKHU 3peHus CYB/I.



