PaclmpaemMocTb
BHewWwHne gaHHble

ol PROFESSIONAL

Posygres

ABTOpCKue npaBa
© Postgres Professional, 2020 rog.
ABTOpbI: Erop Poros, NaBen Jly3aHoB

Mcnonb3oBaHne matepuanoB Kypca

HekoMmmepueckoe ncnonb3oBaHne MaTepnanos Kypca (npeseHTauumu,
AeMOHCcTpaumn) paspellaetcs 6e3 orpaHuyeHnin. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHnsa KoMnaHum
Postgres Professional. 3anpewaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHns 1 NPeasIoKEHNA HanpaBnanTe No aapecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
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Ha3HauyeHune Posigres

[TpeacraB/ieHre BHEIITHUX JaHHBIX KaK OOBIUHBIX TAO/IHI]

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

noppepxxuBatoTcst SELECT, INSERT, UPDATE, DELETE
TPUITEePbI

o6bryHOe pasrpanndenue gocryrna (GRANT, REVOKE)

Crioco6 murpanuu AaHHbIX U3 apyrux CYB/]

B Gyzayliiem — MexaHW3M Jijist [IapAUHTa

BMeCTe C CeKJMOHHPOBAHHUEM

B ctaHpapTte ISO/IEC 9075-9 (SQL/MED) onpeaensietcs, kakum obpa3om
6a3bl AaHHbIX SQL A0/mMKHbI pabdoTaTb C BHELLHUMM NCTOYHMKaMK. pn 3aTOM
AOCTYN K BHELWHUM aHHbIM BO3MOXEH Kak Ha YTeHue, Tak 1 Ha 3amnucb.

BHelwHe gaHHble npeacTtasnieHbl B PostgreSQL kak Tabnvupl, KOTopble
Ha3bIBAKOTCA BHEWHUMU NN CMOPOHHUMU. C HUMU MOXHO paboTaTtb npu
nomMmouim obblvHbIX KomaHa DML: INSERT, UPDATE, DELETE, SELECT. Ha
BHeLHMe Tabnuubl MOXHO co3faBartb TpUrrepbl. A ANnA pasrpaHnyeHns npas
ncnonb3yrorca komaHabl GRANT, REVOKE.

OCHOBHOE OT/InYMEe BHELWWHMX Tabnny, OT 0ObIYHbLIX B TOM, YTO AaHHble
domsnyeckn He xpaHaTca B bl PostgreSQL, a 3arpyxatoTcsi U3 BHELLHEN
cuctemMbl (OTNPaBNAKOTCA BO BHELLHIOK CUCTEMY) NP BbINOSIHEHUN
3anpocos.

O6epTKM CTOPOHHMX AaHHbIX MOTYT ObITb BECbMA MOMIE3HbI U NPU MUTPaLUn
AaHHbIX B PostgreSQL n3 apyrux CYB/.

Moaaep)Kka BHELUHUX AaHHbIX aKTUBHO pa3BUBaETCS, NOCKO/bKY (BMecTe
C CEKUNOHMPOBaHMEM) ABNAETCS OAHMUM UX KOMINOHEHTOB A/19 pean3aunm
lWapanHra. iges B ToM, 4To6bl CEKLMM OCHOBHOM Tabnuupbl 661511
npeacTaBneHbl BHEWHUMN Tabnnuammn, onsndyeckn Haxogsawmmmnca Ha
APpYrux cepBepax. ITO MOXHO cAenatb YXXe ceinvac, HO Noka He xBaTaeT
nogaepXku AByxgasHon ukcaumm, napassienibHoro 4ocTtyna K Cekumsimm
N APYrnx COCTaBSOLLINX.

https://postgrespro.ru/docs/postgresql/12/ddI-foreign-data
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KOMMNOHEHTbI Posigres

1. O6GepTKa CTOPOHHUX JIaHHbIX

KaKOB THIT BHEIIHero UCTOUHHKA JJaHHBIX?
postgres_fdw: BHemHuii cepeep PostgreSQL

UTOObI HACTPOUTL AOCTYN K BHELUHMM fl@aHHbIM, HY)XHO CO3aTb HECKOJ/IbKO
06bekTOB 6a3bl AaHHbIX.

Bce HaunHaeTca ¢ ob6epmku cmopoHHUX 0aHHbIx (foreign data wrapper,
FDW). O6epTka onpenensieT TUMn BHELHEro NCTOYHMKa AaHHbIX. Hanpumep,
postgres _fdw peanusyet goctyn Kk 6a3am gaHHbIx PostgreSQL, a file_fdw —
[0CTYyn K paitiam onepaumoHHON CUCTEMBI.

https://postgrespro.ru/docs/postgresqgl/12/postgres-fdw
https://postgrespro.ru/docs/postgresql/12/sql-createforeigndatawrapper




O0epTKa CTOPOHHHUX TaHHBIX

=> CREATE DATABASE ext_foreign;

CREATE DATABASE

=> \c ext_foreign

You are now connected to database "ext foreign" as user "student".
OGepTKa co37aeTCs IPKU CO3JaHUN PaCIIUPEHNUs:

=> 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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KOMMNOHEHTbI Posigres

1. O6GepTKa CTOPOHHUX JIaHHbIX

KdKOB THII BHeIIIHeIro MCTOYHHKA ,E[aHHLIX?

2. BHemHuM cepBep

Kak TO/IK/TFOUMTHCS K BHELITHEMY MCTOUHUKY ?
postgres_fdw: y3e, ropt, 6a3a JaHHBIX

CnefyoLmini 06bekT — BHewH Ul cepsep. CepBep onpeaenseT, Kak
MNOAK/IYATLCS K BHELLIHEMY UCTOYHUKY [aHHbIX.

Hanpumep, ecnu nctouHnkom asnsetca CYB/, To Hafo 3Hath y3en, nopr,
nms 6a3bl gaHHbIX. (HO He nmMs nonb3oBarensa u naposnb. IATa MHpopmayms
MOSABUTCA YyTb NO3XeE.)

Ecnu TpebyeTca nogkntoveHne K HECKO/TIbKUM BHELUHUM UCTOYHMKaM (O4HOro
TUNa, KOTOPbIA onpeaesieH 06epTKoit), TO ANS KaKA0ro N3 HUX HYXXHO
co3farb OTAe/bHbIN cepBep.

https://postgrespro.ru/docs/postgresgl/12/sql-createserver




BHelunu cepBep

B KauyecTBe BHeIIHEro cepBepa BrlOepeM 0a3y HaHHBIX KHUKHOI'0 Mara3uHa Ha HallleM Ke JIOKaJIbHOM CepBepe.

=> CREATE SERVER remote_server
FOREIGN DATA WRAPPER postgres_fdw

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

dbname 'bookstore2’
)i

CREATE SERVER

OG6paTuTe BHUMaHUe, YTO B IapaMeTpax cepBepa He YKa3bIBaeTCs POJlb.
=> \X

Expanded display is on.

=> \des+

List of foreign servers

- RECORD 1 J-------- e e e e
Name | remote server
Owner student

|
Foreign-data wrapper | postgres fdw
Access privileges |
Type |
Version |
FDW options |

I

Description

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

=> \X

Expanded display is off.
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KOMMNOHEHTbI Posigres

1. O6GepTKa CTOPOHHUX JIaHHbIX

KdKOB THII BHeIIIHeIro MCTOYHHKA ,E[aHHLIX?

2. BHemHuM cepBep

KaK MOAK/IFOUUTHECA K BHEIIIHEMY I/ICTOIIHI/IKY?

3. ComnocTaByieHre poJien

KdaK JIOKdJ/IbHBIE€ POJIM CBSAA3daHbI C pa3rpdHUYe€HHEM JOCTYTId, UCI10/Ib3yeEMbIM
BHEIIIHUM UCTOUYHUKOM?

postgres_fdw: u Tam, u TaMm — 00bIuHBIe posiu PostgreSQL

[lanee cnepyet conocmassieHue posed.

BHELLHWIA UICTOUYHMK MOXET BbIMNO/HATb ayTeHTUMKALNIO NPU NOAKNIOUYEHNN.
B Takux cryyasx Heo6xoaMmo onpeaennTb, Kakme flokanbHble Posiv MoryT
NOAK/YATLCA K KakKMM YYETHbIM 3anMcaM Ha BHELLIHEM CepBepe.

Ecnv ucnonb3yeTtcs ayTeHTMdMKaLma No naposto, To 3[4ecCh Xe yKa3blBaeTcs
1 Napornb.

https://postgrespro.ru/docs/postgresql/12/sql-createusermapping




ComocraBiieHHe pojieu

HacTtpouMm cooTBeTCTBUE: IIyCTH JIOKaNTbHas poib student mogkitodyaeTcs 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
_______________ T e
remote server | student | ("user" 'postgres', password 'postgres')
(1 row)

Pa3yMeeTcs, MOXKHO HacTpauBaTh HECKOJIBKO COOTBETCTBUY [1JI1 PA3HBIX POJIEN.
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KOMMNOHEHTbI Posigres

1. O6GepTKa CTOPOHHUX JIaHHbIX

KdKOB THII BHeIIIHeIro MCTOYHHKA ,E[aHHLIX?

2. BHemHuM cepBep

KaK MOAK/IFOUUTHECA K BHEIIIHEMY I/ICTOIIHI/IKY?

3. ComnocTaByieHre poJien

KdK JIOKd/IbHbIE€ POJIM CBA3daHBI C POJIAMU BHELIHET O MCTOYHHKA"?

4. BHeliiHre TabMUIIBI

KaKoBa CTPYKTypa BHEIIHHX JAHHBIX?
postgres_fdw: naHHbie B 0OBIUHBIX TabmuIjax
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N, HaKOHeL,, MOXHO NMPUCTYNUTb K CO3[4aHUI0 BHEWHUX mab/iuy. BHelHASA
Tabnuua onpegenser, Kak NpeAcTaBUTb AaHHble U3 BHELUHEro UCTOYHUKA
B BUE 00ObIYHOW pensiuMoOHHON Tabnmupbl.

[Ns BHELWHNX Tabnmy, MOXHO 006aBNATb orpaHnveHuns uenoctHoctn NOT
NULL n CHECK. 3Tn orpaHnyeHuns He 6yayT NpUMEHATLCA Npu
BbIMNO/IHEHUN KOMaH/A, BeAb B /1l060M criydae PostgreSQL He cmoxeT
obecneunTb cobMAeHNE OrPaHNYEHNIA HA BHELLHEM UCTOYHKUKE. HO
NNaHNPOBLUVK MOXET UCMO/b30BaTh MHJpOpMaLnio 06 orpaHnyeHnsx npm
NOCTPOEHUM NJlaHa BbINOSIHEHUA 3anpoca.

https://postgrespro.ru/docs/postaresqgl/12/sql-createforeigntable
https://postgrespro.ru/docs/postgresgl/12/sqgl-importforeignschema




BHemHue TaO/IHIILI

BHemHIO0 TaGIUIly MOKHO CO3[aTh SIBHEIM 00pa3oM, Ipu He0OXOOUMOCTHU yKa3kbIBasi Ha3BaHUs 00BEKTOB, €CNIU OHU
OTJINYAIOTCS:

=> 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’

)i
CREATE FOREIGN TABLE

MoxHo YKa3aTh TOJIbBKO HEKOTOPHIE OTPaHUYEHUs [IEeJIOCTHOCTH, HO B nobom CJIy4a€e OHHU He IIPOBEPSAITCA JIOKAJIbHO U
IIPOCTO OTPaxXalT OrPaHUYEHHUs, HaKllagbIBaeMbIe BHEIIIHEN CUCTEMOH.

=> \det

List of foreign tables
Schema | Table | Server
________ g
public | remote users | remote server
(1 row)

=> SELECT * FROM remote_users WHERE id = 1;

id | username | email
R L e -
1 | alice | alice@localhost
(1 row)

Kak BBIIOJIHSETCS TaKoi 3anpoc? MHEIMU CII0BaMH, IIePENAeTCs iU IPENUKAT BHEIIHEMY CepBepy, YTOOH OH caM BhIGpast
3¢ deKTUBHELIM CII0CO6 BHIMOTHEHUS, UK GUTbTPAlliel 3aHUMaeTCs JIOKAIbHEIN cepBep?

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

QUERY PLAN
Foreign Scan on public.remote users
Qutput: id, username, email
Remote SQL: SELECT user id, username, email FROM public.users WHERE ((user id = 1))
(3 rows)

[11aHMPOBIIUK yMeEeT pacupenensiTs paboTy Mekay cepBepaMu. Tak:Ke HUYTO He MelllaeT UCIIO0JIb30BaTh B OGHOM 3aIIpoce
KaK BHEIIHHE, TaK U JIOKAJIbHBIE laHHbIE.

=> 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)

Ipyro# crocob — He co3maBaTh BHEIIHKE TAGIUILI 10 OOHOM, @ UMIIOPTUPOBAThL BHEIIHIOI CXeMy (BCIO UIIM BEIGOPOYHO
HECKOJIBKO TabuIl), ecyiu 0o6epTKa 3TO MO3BOJISIET.

=> 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

3 | charlie | charlie@localhost
(3 rows)

O6epTKa postgres_fdw mo3BossieT ¥ U3MEHSATH TaHHEIE:

=> UPDATE remote_users
SET email = 'alice@gmail.com’
WHERE id = 1;

UPDATE 1
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CoealHEeHNA N TPaH3aKUMK  Posfgres

ynpaBJ'[EHI/Ie coearMHEeHUAMUA

OTKPLIBAETCH IIPpH I1IEPBOM O6p(:l].].[€HI/II/I K BHEIIIHHUM [JaHHbIM
OCTAeTCA OTKPBITBIM /10 KOHIJa Ce€aHCa

YripaBnieHue yfaneHHbIMU TPaH3aKLUSIMU
(buKcUpyeTCsi UK TIpepbIBaeTCsl aBTOMaTHUe CKH, Korjja (GUKCUpyeTcs
WY TIpephIBaeTCs JIOKaabHas TPaH3aKLys

Repeatable Read a5t okanbHbIX TpaH3akiuii ypoBHeit Read Committed
u Repeatable Read

Serializable a1 nokanbHBIX TpaH3akLMi Serializable
COI7IaCOBaHHOCTh He rapaHTUpyeTcs (HeT AByx¢a3HoW pUKcaLim)
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Mpwn paboTte ¢ BHewHe CYB/ BaXXHO NOHMMAaTb, Kak NponcxoauT
ynpasneHne coeguHeHnaMn 1 TpaH3akuuamu.

PacLumpeHue postgres_fdw oTKpbIBaeT coeJMHEHNE aBTOMATUYECKM NPW
NnepBoM o6palleHnM K BHELLHUM AaHHbIM (B pamKax 0fHOro BHELUHEro
cepBepa — OfHO Ha KaXAayt posb), U COeANHEHNE 0CTaeTCsl OTKPbITbIM A0
KOHLIa /ToKasIbHOro ceaHca. C 3TUM Hago ObITb akKypaTHbIM, YTOObI He
ncuepnatb OrpaHnUYeHne ymcia noaKIUYeHNIA.

YaaneHHble TpaH3aKUMn «NpuBsi3aHbl» K JTOKasIbHbIM:

- paclUMpeHne aBTOMaTMYECKN HAUYNHAET yaasIeHHYH TpaH3akLUuMio, Koraa
NnokKasnbHas obpallaeTcs K BHELUHUM [aHHbIM;

- yaanieHHas TpaH3akuus aBToMaTuyeckn 3aBepLUaeTcs ¢ 3aBepLUeHneEM
nokanbHoW (domkcaumen nnm o6pbIBOM).

TeM He MeHee, fioKasibHas 1 yaasieHHasa TpaH3akumm — 3710 pasHbie
TpaH3akumn, a He ogHa rnobanbHas. PaclumpeHnue postgres fdw noka He
MO3BOMIAET UCMO/b30BaTh ABYyX(hasHyo dmkcaLmo, No3aTomy
COr/1acoBaHHOCTb He rapaHTupyeTcs. Hanpumep, okasibHas TpaH3akumus
MOXET ObITb 3addUKCMPOBaHa, a yaasileHHasd — HeT 13-3a CeTeBoro coos.

https://postgrespro.ru/docs/postgresqgl/12/postgres-fdw#id-1.11.7.42.11
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CpaBHeHue c¢ dblink Posggres
postgres_fdw dblink
JocCTymHbIe KoMaHAbl SQL SELECT, INSERT, JIF00OBIe
UPDATE, DELETE
COBMeII[eHHe B 3arpoce it:| CJIOXKHO
JIOKA/TbHbIX Y BHELITHUX JJAHHBIX
yIipaB/ieHre COeJMHEHNEM aBTOMaTUYECKOe pyuHoe
yTIpaB/IeHHe TPaH3aKI[UIMHU ABTOMAaTHY€eCKOe pyuHoe
r7o6abHbIe TPaH3aKI[UH HeT HeT
CTaHAPTU30BaHHbIN CI0CO6 it:| HeT

13

B Teme «®0OHOBbIE NpoLecChI» paccmaTpmBaniochb pacwmpeHune dblink,
KOTOpOe npefHa3HavyeHo A1 BbINO/IHEHUA 3anpoCcoB Ha yaa/IeHHOM
cepBepe PostgreSQL n npegoctaBnaeT BO3MOXHOCTU, CX0XUe

C BO3MOXHOCTAMM postgres_fdw.

O6epTka postgres_fdw no3sBonseT BbIMO/HATL OrpaHNYeHHbI Habop
komaHg SQL, HO B 60/1bLUMHCTBE criyyaeB 6onee ygobHa: oHa cama
ynpas/isieT COeANHEHNAMMN N TPaH3aKUMsIMU (<MPUBA3bIBAA» UX

K TOKaJ/IbHOMY COefMHEHUIO 1 TpaH3akumn). OHa No3BOJISET UCNO/b30BaTb
B OAHOM 3anpoce Kak /lIokasibHble AaHHble, Tak U BHELUHWE; Npu 3TOM
aBTOMaTnyeckn thopmmpyeTca pacrnpesesieHHblin niaH BbiNOSTHEHNUSA
3anpoca. CMHTakcuc goctyna K gaHHbIM onpegenserca ctaHgapTom SQL.

3arto pacwupeHue dblink no3BonAeT BbINONHATL /1t06ble KOMaHAbl SQL.
B HEKOTOpbIX Crlydasix MOXET OKa3aTbCA BaXKHbIM yrnpaB/ieHne
COeAVHEHUSIMI N TPaH3aKUUSMN BPYYHYIO.

O6a cnocoba He npefoCcTaBNAT rNobdasibHbIX (pacrnpeaeneHHbIX)
TpaH3aKuui.

Taknm obpasom, 415 AocTyna K BHELWWHUM AaHHbIM B 60/bLUNHCTBE C/yYyaeB
cnepyert Bblopatb postgres fdw. PacwmpeHnue dblink ctont ncnons3osats,
€C/I1 HY)XKHO caenartb YTO-TO, He YK/iablBaloLlleecs B paMky 06epTokK
CTOPOHHMX OAHHBbIX.
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PaclwinpeHue file_fdw Posigres

1. O6GepTKa CTOPOHHUX JIaHHbIX
TUI1 BHEITHETO0 UCTOYHUKA — TEKCTOBBIN (baf/'m C pa3femTe/siMnu
2. BHelHu1 cepBep

Kak TIOZIK/TFOUUTBCST — He TpeOyeTcst ZOTOTHUTeTbHON HH(POPMAaI[UH

3. ConocraBneHue posen

He MMeeT CMbIC/a, T. K. BO BHeIIIHEM MCTOUYHHKE HeT pOHEﬁ

4. BHeliiHre TabMUIIBI

CTPYKTYpa JAaHHBIX — OIMCaHKe 11osiei (aiiia B BUjie CTOIOLIOB TabIHULIBI

14

[pyroi npumep 06epTKN CTOPOHHUX AaHHbIX AaeT pacwupeHue file fdw,
npegHasHavyeHHoe Ansa gocrtyna K chainam B ®C cepBepa PostgreSQL.

[0CTyn BO3MOXEH TO/IbKO Ha UTeHME U BbINOSIHAETCA C NOMOLLb TOro e
MexaHnama, 4to n SQL-komaHga COPY.

https://postgrespro.ru/docs/postgresgl/12/file-fdw




Pacminpenue file_fdw

Pacmmpenus file fdw nmo3BosnsieT o6parmaThcs K 11000My TeKCTOBOMY ¢aliily U 3afelCTBYeT TOT XKe MeXaHu3M, YTO U B
komaHze COPY. IToaToMy mIsi HEMOHCTPALMK MBI 3alIUIIIEM UMeoIyiocs Tabnully B ¢haii, a 3aTeM IPOYUTaEM HaHHbLIE U3
daitna.

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

format 'text',

delimiter '/’
)i

COPY 3
postgres$ cat ~/users.txt

2/bob/bob@localhost
3/charlie/charlie@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/users.txt',
format 'text’,
delimiter '/’

)i

CREATE FOREIGN TABLE

=> SELECT * FROM file_users;

id | username | email

T I, g
2 | bob | bob@localhost
3 | charlie | charlie@localhost
1 | alice | alice@gmail.com

(3 rows)
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[pyrne AOCTYMNHbIE 0OEPTKN  Posggres

basbl 1aHHBIX

ODBC, JDBC

pasnuunekle pesssiuonHbie © NoSQL CYB
@aiinibl pa3MuHbIX (POpMaTOB
FEOAaHHbIe N HAY4YHbIE€ [dHHbIE

Beb6-pecypchi
craHzapTHele ipoTtokosbl (RSS, IMAP, WWW...)
JJ1s1 pa3/IMYHbIX CAUTOB

Mo>kHO HarrcaTh COOCTBEHHYHO 00epTKy

Ha C umm Python (c momoriibto paciimpenust Multicorn)
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PaccMoTpeHHble 06epTKM CTOPOHHUX AaHHbIX, file_fdw n postgres_fdw,
nocTtasnsaTCca BMecTe ¢ PostgreSQL B Buge contrib-moaynen.

MoMMMO 3TOro CyLLIeCTBYEeT MHOXECTBO A1pyrnx 06epToK, KoTopble
NpefocTaBNSAT AOCTYN KO MHOTMM NOMy/sipHbIM 6a3aM JaHHbIX U He
TONbKO. VIHChopMaLMo 0 HUX MOXHO MOSTyYUTb:

* Ha cTpaHuuke wiki: https://wiki.postgresql.org/wiki/Fdw;
* Ha cainte PGXN: http://pgxn.org/tag/fdw/.

Ecnn Hy)KHY0 06epTKy He yaasiocb HaTh, TO ee MOXHO Hanucatb
camocToATenbHO. 15 3Toro notpebyercs A3bIk C:
https://postgrespro.ru/docs/postgresqgl/12/fdwhandler

[pyroii BapmaHT — BOCMNONb30BaTbLCA paclumpeHem Multicorn
(https://multicorn.org/), KOTOpoe NO3BOMAET HanMcaTb 06epTKy Ha A3blke
Python.
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Toru Posigres

OO6epTKY CTOPOHHMX JA@HHBIX — CTaHAAPTHBIM CITOCO0 pabOTHI
C JJAHHBIMU TFOOBIX BHELITHUX UCTOUYHUKOB

noctyt K PostgreSQL u daiinam «13 KOpOOKM»
ecTb peanu3aLu 006epToK A/1s1 OrPOMHOIO YHC/a CUCTEM

AnbrepHaTtiBa — paciuvpenue dblink f/1s1 BbironHeHUst
TPOU3BOJIbHBIX 3aIIPOCOB Ha yJaneHHOM cepBepe PostgreSQL

17



o)) PROFESSIONAL

Mpaktuka L Posigras

1. TlocTaBiyK UH(GOPMHUPYeET Mara3vH O HOBUHKaxX KHUKHOTO
pbIHKa, TipefocTabisis CSV-daiin onpeseneHHoro ¢popmara.
3arpy3ute undopmMauuto u3 (aiina 2020.csv, pacrosioKeHHOro
B ZIOMaIlIHeM KaTaJiore ToJib3oBaresis student, B Tabuilbl 6a3bl
JNaHHbIX. @opMaT (paiizia OrrcaH B KOMMEHTapUsiX K CIausy.

Yurture, yTO aBTOPHI, YKa3aHHbIE B (aijie, MOTYT yKe
CyIIleCTBOBAaTh B 0a3e laHHBIX, HO B (haiisie MOTYT ObITh
JOMYLLEHbI ONeYaTKu.

2. TIpoBepbTe B MPU/IOXKEHWH, YTO HOBbIE KHUTH YCIIELIHO
repe/ilaHbl Ha JIOTUUeCKYH0 PervIvKY, U /i1 HUX paboTaer
TTOJTHOTEeKCTOBBIM TTOUCK.

18

1. CSV-ghanin cogepXxuT cnenytowme nons:

- hamunua aBTopa;

- UM aBTOpa,;

- OTYECTBO aBTOpa;

- Ha3BaHWe KHUTW;

- dhopmart n3gaHus;

- KOSIMYECTBO CTpaHuL,
- ISBN;

- aHHOTauus;

- N34aTesbCTBO;

- rog, BbINycKa,;

- rapHUTYpa;

- HOMep 13[aHus;

- cepuis;

- mA painna ¢ 06/10kKKoM (doaits1 HaxoanUTCA B Katasiore covers).

ECnun y KHUTU HECKO/TbKO aBTOPOB, TO OHW C/leaytoT B chaiine B TOM nopsiake,
B KOTOPOM YKa3aHbl B BbIXOAHbIX CBeAeHMsX. [pn 3TOM A1 BTOPOro U
crneayowmx aBTOPoB BCE NOJIS, OTHOCSLLMECS K KHUTe — NycTble.

Bocnonbe3yintechb paclumpeHunem file_fdw, ykaszas gna aitna oopmar CSV.

[nst 6opbObI C oneyaTkaMy BCMOMHUTE MPO paclunpeHmne pg_trgm,
C KOTOPbIM Bbl NO3HAKOMUINCH B NPAKTUKE K TeMe «Kraccbl onepaTopoBs.

2. Nlornyeckas pensivka ¢ noAnunckoi Ha 3AMEHEeHUs! KHUI HacTpanBasiach
B 3ajaHnM K TeMe «Jlorndyeckas penmkaLus».



student$ psql bookstore2

1. 3arpy3kKa HOBBIX MOCTYII/ICHHH

=> 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/2020.csv’,
format 'csv'

)i
CREATE FOREIGN TABLE

3mech IpenmoaraeTcs, YTO HECKOJIPKO IPOIeAyp 3arpy3Ku KHUT He OyOyT 3allyCKaThCs IMapasiesibHo. Eciu Takoi
rapaHTUU HET, B KOZe HaZlo OTOEJIFHO IPEAYCMOTPETH 9Ty BO3MOXKHOCTD, YCTAHABIMBAS HEOOXOOUMEIE GIIOKUPOBKH.

IIpu comocTaBlieHUsI aBTOPOB MCIIOIL3yETCS HEUYETKUN IMOUCK C IIOMOIIbI0 TpurpaMM. OnepaTop % OTCeKaeT COBCEM
HEIIOX0XKUX (IIpefiesl I0X0XKeCTH 10 yModaHuio 0.3 CIUITKOM HU30K [JIS HAIlero ciydas, I03TOMY yBeJInduBaeM ero). 13
OCTaBIIMXCS BEIOMpaeM JIydllee COBIafieHre, YIIOPSIA0oYNBast KaHAUAATOB C IIOMOINbI0 GyHKIMH Similarity.

=> CREATE EXTENSION pg_trgm;
CREATE EXTENSION
=> SELECT set_1limit(0.8); -- npegen noxoxecTu 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 1M TOYHOE COBMafeHue C WUMenWUMCS 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 HaWpeTCss OYeHb MOXOoXun?
IF author_id IS NULL THEN
SELECT a.author_id, 'HETou4Hoe coBnapenue'
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;
-- eCclM M 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: Kuura: Sapiens. KpaTkas uctopus yenosedectBa (97)

NOTICE: ABTop: Xapapwu, HoBbin (156)

NOTICE: KHura: leHeTuyeckun petekTuB. 0T uccnepnosanus pubocomsl kK Hobenesckoin npemum (98)
NOTICE: ABTOp: PaMakpuwHaH, HoBbin (157)

NOTICE: Khura: OcHOBb TexHonorun 6a3 paHHbix (99)

NOTICE: ABTOop: HoBMKOB, TO4YHOe coBnapgeHue (1)

NOTICE: AsTop: lopwkoBa, HETo4YHOe coBnapeHue (2)

NOTICE: ABTop: [padeeBa, HoBbi (158)

NOTICE: Knura: Kop. TaWHeid f3blk uHGopMaTukm (100)

NOTICE: ABTop: MeTuonbp, HOBLIA (159)

DO

=> DROP FOREIGN TABLE new_books;

DROP FOREIGN TABLE



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. B aByX pa3HbIx 0a3axX JaHHBIX HaXOAATCS JiBe TaOIAIIbI
C OZIMHAKOBBIM HabopoMm cTo/0110B. BeIBejuTe CTPOKH, KOTOPBIE
MPUCYTCTBYIOT B IIepBOM Tabuile, HO OTCYTCTBYIOT BO BTOPOM.
PemuTe 3aziauy c nomotibio postgres_fdw u ¢ momoinbto dblink
Y CpaBHUTe /iBa crioco0a.

2. Kak MOKHO NpOBepHUThb, KAKOW YPOBEHb U30JISL[UY UCIIOb3yeT
obepTKa postgres_fdw 1 Kak oHa yripaB/isieT CoeJUHEeHUsMH U
TpaH3aKLUSIMU?
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1. PacwupeHune dblink aeMoHcTpupoBanochb B TeMe «POHOBbIE MPOLECChI».

2. HacTpoiiTe Ha BTOPOM CepBepe XypHas coo6LLEeHWIT Takum 06pas3om,
4TOGbl B HETO 3aMnucbiBasiacb MHhopMaLUs

- 0 nogkntyeHunax (log_connections);
- 06 oTkntoueHusx (log_disconnections);
- 0 BbINosiHAeMbIX KomaHgax (log_statement).

O6patnTech k Tabnvue Ha BTOPOM cepBepe ¢ NoMoLLblo postgres_fdw
1 NPOBEpPLTE, YTO NOMaso B XXYPHasT COOBLLEHNIA.



1. CpaBHeHHue TAaG/IUI B pa3HLIX 0a3ax

Tabnuua B nepBoi 6a3e JaHHbIX:

=> CREATE DATABASE ext_foreign;

CREATE DATABASE

=> \c ext_foreign

You are now connected to database "ext foreign" as user "student".

=> CREATE TABLE test (
s text
)i

CREATE TABLE

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

INSERT 0 3

U BO BTOPO# (PacCIoIOKKUM €€ Ha BTOPOM CEPBEPE):

student$ psql -p 5433

\ => CREATE DATABASE ext_foreign;

| CREATE DATABASE

| => \c ext_foreign

\ You are now connected to database "ext foreign" as user "student".

=> CREATE TABLE test (
s text
)i

| CREATE TABLE

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

| INSERT 0 2

Co3gaeM CTOPOHHIOK TabIHIy AT JOCTyIa K TaGuie BO BTOPOH Ga3e JaHHBIX:
=> CREATE EXTENSION postgres_fdw;

CREATE EXTENSION

=> CREATE SERVER remote_server
FOREIGN DATA WRAPPER postgres_fdw
OPTIONS (

host 'localhost’,

port '5433',

dbname 'ext_foreign'
)i

CREATE SERVER

=> CREATE USER MAPPING FOR student
SERVER remote_server
OPTIONS (
user 'student’,
password 'student’
)i

CREATE USER MAPPING

=> CREATE FOREIGN TABLE test2 (
s text

)

SERVER remote_server

OPTIONS (
schema_name 'public’,
table_name 'test’

)i

CREATE FOREIGN TABLE
CpaBHHBaeM:

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

C momomkio pacmuperus dblink 3agauy MOXKHO PEIIXTE CIEAyOIMUM 06pa3oM:
=> CREATE EXTENSION dblink;
CREATE EXTENSION

=> SELECT * FROM test

EXCEPT

SELECT * FROM dblink(
'host=localhost port=5433 dbname=ext_foreign user=student password=student',
"SELECT * FROM test'’

) AS (s text);

2. IIpoBepka pa6oTsI postgres_fdw

Ha BTOpOM CepBepe HaCTPOMM KypHaJI COOOIIEHH I TaK, 4TOGkI B HETO Monazassa HHOPMALUs O MOAKIIOICHUSX i OTK/IIOYEHUSX, U O BHIIOJIHSIEMBIX KOMaH/[aX.
\ => 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

HauzeM HOBOe COe[JUHEHHUE U JIOKaIbHyI0 TpaH3akuuio Read Committed.
=> \q

student$ psql ext_foreign

=> BEGIN;

BEGIN

OG6pamaeMcst K CTOPOHHEH Tabnuie:

=> SELECT * FROM test2;

bar
(2 rows)

B KypHaJie BTOPOT0O CepBepa BHIUM:

® YCTAQHOBJIEHO HOBOE COENHHEHHE;
® B HEM BBICTAaBJIEHE HEKOTOPHIE TAPAMETPEL;

e HauaTa TPaH3aKIUs C ypoBHeM u3onsaiuu Repeatable Read;
® C IIOMOIIBIO KyPCOpa MPOYMTAHEl 3allHCH U3 TaGmusl test.

postgres$ tail -n 12 /var/log/postgresql/postgresql-12-replica.log

2023-07-26 11:32:25.446 MSK [117979
2023-07-26 11:32:25.449 MSK [117979

1 [unknown]@[unknown] LOG: connection received: host=127.0.0.1 port=35598
] student@ext foreign LOG: connection authorized: user=student database=ext foreign application name=postgres fdw SSL enabled (protocol=TLSv1.3, cip
2023-07-26 11:32:25.450 MSK [117979] student@ext foreign LOG: statement: SET search_path = pg catalog
2023-07-26 11:32:25.450 MSK [117979] student@ext foreign LOG: statement: SET timezone = 'UTC'
2023-07-26 11:32:25.452 MSK [117979] student@ext foreign LOG: statement: SET datestyle = ISO
2023-07-26 11:32:25.452 MSK [117979] student@ext foreign LOG: statement: SET intervalstyle = postgres
2023-07-26 11:32:25.452 MSK [117979] student@ext foreign LOG: statement: SET extra_float digits = 3
2023-07-26 11:32:25.452 MSK [117979] student@ext foreign LOG: statement: START TRANSACTION ISOLATION LEVEL REPEATABLE READ
2023-07-26 11:32:25.452 MSK [117979] student@ext foreign LOG: execute <unnamed>: DECLARE cl CURSOR FOR
SELECT s FROM public.test
2023-07-26 11:32:25.452 MSK [117979] student@ext foreign LOG: statement: FETCH 100 FROM cl
2023-07-26 11:32:25.453 MSK [117979] student@ext foreign LOG: statement: CLOSE cl

3aBepilaeM JIOKaIbHYI0 TPaH3aKIIHIO.

=> COMMIT;

COMMIT

B XypHaiie BUJUM, 4TO yaJleHHas TPAH3aKLKA TaKXKe 3aBeplIeHa:

postgres$ tail -n 1 /var/log/postgresql/postgresql-12-replica.log

2023-07-26 11:32:25.644 MSK [117979] student@ext foreign LOG: statement: COMMIT TRANSACTION
3aBeplllaeM CeaHc.

= \q

B 3TOT MOMEHT 3aBepIIaeTCs ¥ COeIUHEHHE C YAaleHHEIM y3/I0M:

postgres$ tail -n 2 /var/log/postgresql/postgresql-12-replica.log

2023-07-26 11:32:25.732 MSK [117979] student@ext foreign LOG: could not receive data from client: Connection reset by peer
2023-07-26 11:32:25.732 MSK [117979] student@ext foreign LOG: disconnection: session time: 0:00:00.286 user=student database=ext_foreign host=127.0.0.1 port=35598

2KypHan cooGIeHu# MOXKHO HCIIONb30BaTh, YTOGHE pa306paThCs, Kak paboTa BHEIIHUX CPEICTB BHITTISITUT C TOUYKK 3peHus CYB]I.



