PostgreSQL

Pa3spaboTtka npunoxxeHui

Yactb BTOpasn.



3auem HyxHbl CYB[1

* YHUPUNLUMPOBAHHbLIN A0CTYN K YHUPULNUPOBAHHbIM AaHHbIM U3
Pa3HbIX cMcTem, NAaTGopPM U A3bIKOB.

* LAMP, C#, Java EE...
* EanHoe npeacrtasieHne pasHOPOAHbIX AaHHbIX.

* PaspeneHuve npeacraBneHnsa AaHHbIX U METOA0B AOCTYNa: eANHbIN A3bIK
3anpocos (SQL)/onTummnsartop.

e Cpeactso obecneyeHUs LENOCTHOCTU AAHHbIX.
* BHyTpu CYB/,
* He3aBMCUMO OT NPUNOKEHUN.



PostgreSQL

* CtaHaapTHble 06bekTbl CYB/l (Tabaunubl, npeactaBneHus, npoueaypbl), HO
He TOJIbKO:

* MaccuBbl, TUMbI

* BpemeHHble Tabnunuybl. Tabanupl Kak NepemeHHble.
create temporary table temptable as select..

Boratbit Habop BCTPOEHHbIX MHAEKCMpyeMblX TUNoB. (hstore, json, range)
PYHKUNOHANbHbIE UHAEKCDI
YcnoBHble MHAEKCHI

* boraTbint gnanekt SQL (CTE, LATERAL ...)
 TpaH3aKUMOHHbIN DDL (!)

* PL/pgSQL

* [onHoueHHbIn Al
* Heckonbko CYB[-OpueHTUpPOBaHHbLIN

* lpyrue a3biku (PL/perl, PL/Java, PL/Python, PL/V8, PL/R, PL/Ruby — Hy u C)
* PacwmnpeHmna (extensions)



SQL

« Common table expressions (c DML!)
« WINDOW functions

» User-defined aggregation functions
* MERGE HeT ®

* He Hapo nbiTaTbeca n306pa3ntb MERGE ¢ nomouwbio DML B CTE — He
NONYYNTCA.

e MODEL HeT ®



CTE

 with [gry| as(
select ™from users where email like '7%@gmail.comf

)

select * from [gry

« with recursive [gry|as(
select 1 as n
union all .
select gqry.n+l from[grzdwhere n<10

)

select * fr‘om



Pe3ynbTaTt

with recursive gry as(
select 1 as n

1 union all

g select gry.n+1l from gry where n<10
4 )

5 select * from gry

6

7/

3

9

16

(10 cTpOK)



WINDOW functions

with recursive qry as(
select 1 as n
union all
select gry.n+l1 from gry where n<10
)
select *,
row_number() over(order by n desc),
sum(n) over(order by n),
n/3,
sum(n) over(partition by n/3 order by n)
from gry
order by n



Pe3ynbTaTt
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select *,
row_number() over(order by n desc),
sum(n) over(order by n),
n/3,
sum(n) over(partition by n/3 order by n)
frem qry
order by n



MaccuBbl 1 TUMbI

* create table atable(
id int,
) vals text][]

* create type auser as(
name text,
email text

)

e declare var auser;
var.name:=’Vasya’;

 lpyrue Tunel — enum, range, 06a30BbiM



BpemMeHHble Tabnuubl

* BpeMEHHbIe Ta6J'IVILI,bI Kak rnobanbHbie TabinyHble nepemeHHble.

 create or replace function funl() returns void as

$code$
begin OTtaenbHas
create temporary table if not exists t(id int) on commit drop; TPaH3aKLUUA

end; $code$
language plpgsql;

explain analyze
select count(funl()) from generate _series(1,1000);
"Aggregate (cost=262.50..262.51 rows=1 width=0) (actual time=5.511..5.512 rows=1 loops=1)%

insert into t select n from generate series(1,1000) as gs(n);

"Aggregate (cost=262.50..262.51 rows=1 width=0) (actual time=702.723..702.723 rows=1
loops=1)"



OrpaHun4yeHunsa (constraints)

* Asnatorca YPE3BbIMYAMHO KpUTUYHOLM YaCTbiO M e AMHCTBEHHbIM
KpuUtepmnem oueHKM BepHOCTU BBeAEeHHbIX AaHHbIX.

* Mpumep: NnpoBepKa BaNAHOCTM TenedoHa NPON3BOUTCA B MPUSTOXKEHUM,
3arpy3Ka AaHHbIX C HeBEPHbIM TeiedPOHOM — B UTOre HEBO3MOXKHO U3
NPUNOXKEHUS N3MEHUTDb, CKaxkem, pamununio (TenedoH He peagakTmpyeTtcs), a

TO U NMOKAa3adTb AdHHbIE.

* Bce ctaHpapTHblie (NOT NULL, PRIMARY KEY, UNIQUE, CHECK,
FOREIGN KEY ¢ KackagnpoBaHMeEM)

 EXCLUDE — 60nee obuwan Bepcmna YHUKAZIbHOCTM (MOXKHO, Hanpumep,
3aMpPeTUTb NepeceKatowmeca UHTEPBAIbI)

 DEFERRABLE/NOT DEFERRABLE



Tpurrepeobl

* TpurrepHble GyHKLMMU M MOYEMY ITO XOPOLLO

° O,D,Ha (I)YHKLI,VIFI A1A HECKOJIbKUX TPUTTEPOB.

* bonee ygayHaa mogenb, 4yem B HeKoTopbIx apyrux CYbB/ — ncknrovyeHue B
TpUrrepe oTKaTbiBaeT BCIO TPAH3aKLUMIO.

* FOR EACH ROW/STATEMENT
* CONSTRAINT TRIGGER mox<eT 6biTb DEFERRABLE/NOT DEFERRABLE
* HecKo/1bKO TpUITepoB — BbI3bIBAOTCA B a/1paBUTHOM MOpPAAKeE.

* He Hapo onacaTbCs TPUITEPOB — OHU HEPeaKO He3aMeHUMbI ANA
KOHTPOAA LUEe/NIOCTHOCTU



Event triggers

* Tpurrepbl Ha CREATE/ALTER/DROP

« CREATE EVENT TRIGGER name

ON event
[ WHEN filter variable IN (filter _value [, ... ]) [ AND ... ] ]
EXECUTE PROCEDURE function _name()

* TpaH3aKuMoHHbIM DDL no3sBonAeT Aenatb MHTEPECHbIE BELM.

* [loKa TO/NIbKO B ByAyLlem — Masio Yero A0CTynHO, ecaun nucatb Ha PL/
pgSQL.



[lpeactaBneHuns

* Bce Kak 0bblyHO, moxXHO UNION

e ObHOoBNAemble VIEW

* INSTEAD OF Tpurrepbl — BbI3blBatOTCA NPU NOMbITKE NCMO/Ib30BaTb
DML co VIEW



hstore, json, range

* hstore — nnockumn key->value
* JSON —JSON oH u ectb JSON

* Range types (int4range, int8range, numrange, tsrange, tstzrange,
daterange)

* NHAaeKchl
 create index ”tbl[fn(col)]” on tbl(fn(col))
 create index ”tbl[fn(col->’key’)]” on tbl(fn(col))
 create index ”tbl[fn(col)]” on tbl(fn(col)) where age>18




Cxembl

 create schema ”schema _name”

e Tabaunubl

* [l[peacTaBneHnA
* OYyHKUUMU

un T.4.

e search_path

e 1a, HeT nNakeToB. 3aTO B NakeTaxXx HeT Tabauu.
A no-xopowemy 6bl71I0 6bl HEMJIOXO UMETb U TO, U Apyroe.

e CxeMa KaK Jiorm4yeckaa eguHuua.

 Extensions B cxemax
 create extension with schema <schema name>



PL/PgSQL

* OnucbiBatoTCA PYHKUMMN. Teno pyHKLMM 3a4a€eTCA CTPOKOMN.

CREATE [ OR REPLACE ] FUNCTION

name ( [ [ argmode ] [ argname ] argtype [ { DEFAULT | = }
default expr ] [, ...1 1] )

[ RETURNS rettype

RETURNS TABLE ( column_name column_type [, ...] ) ]
{ LANGUAGE lang name

WINDOW
IMMUTABLE | STABLE | VOLATILE | [ NOT ] LEAKPROOF
CALLED ON NULL INPUT | RETURNS NULL ON NULL INPUT | STRICT
[ EXTERNAL ] SECURITY INVOKER | [ EXTERNAL ] SECURITY DEFINER
COST execution_cost
ROWS result rows
SET configuration_parameter { TO value | = value | FROM CURRENT }
AS 'definitionf
AS 'obj file', "link symbolf

[ WITH ( attribute [, ...]1 ) ]



PL/pgSQL

* [TapameTpbl

* [1pocTo NapameTpobl

 create or replace function([IN] email text);
* 3Ha4YeHusa no YMOJI4HaHUIKO

 create or replace function([IN] email text default ‘root@localhost’);
* [lepemMeHHbIN CNUCOK

* Bbi30oB
« select func(pl,p2,p3) [ INTO varl, var2,.. ];
« perform func(pl,p2,p3);
 perform/select func(parl:=pl, par2:=p2, par3:=p3);
 perform/select func(parl:=pl, variadic array[1,2,3]);



PL/pgSQL

° BO3BpaIJ.I,aEN\bIe 3Ha4YeHUA

e CKkanapHblie Tunbl (B T.4. 1 hstore nau json)
* Maccusbl
e Tabaunupl

INOUT u OUT mau TABLE(...)

 Create or replace function returnstable()
returns table(coll text, col2 int) as
$code$

Eoll:=“text”; col2:=100;
return next;
return query select “text”, 200;

return query execute $Q%$select '---'::text, 0::int$Q%;



ATpNOYTbI PYHKLNN

 He mogndunumpyeT AaHHbIE N BCeraa BO3BpPaLLLAET OAMH U TOT Ke pe3ynbTaTt 4SS TEX Ke
CaMbIX AaHHbIX

* STABLE

* He moanduumpyeTt AaHHbIE N B TEYEHUWN OAHOr0 CKaHMPOBaHUA TabanLbI BeaeT ceba Kak
IMMUTABLE

* VOLATILE

* Huyero n3s nepevymcieHHoro

* Hago BHMMaATE/IbHO CMOTpPETb, MOXeT HeratTMBHO NMNOBJ/IUATb HA
npon3soanNTe/IbHOCTb.

* SECURITY INVOKER

* BblnonHAaeTcAa c NpPaBaMu Bbi3blBaOLWEro noJib3oBaTeNA

* SECURITY DEFINER

* Cnpasamu cosgartens

* NT.A0.



YnpaBngawLwine CTpyKTypbl

* Hnyero HeobbIYHOIO NN CTPAHHOTO
* |[F-ELSE-END IF, CASE-END CASE, LOOP — END LOOP u T1.n.
e SELECT INTO/PERFORM



cKnoyeHus

e KLcode>>
declare
begin

raise exception sglstate PXX@@l’ﬂ

exception

when division_by zeroy.
when sqlstateT’XX@@@’].
else
end;




CREATE OR REPLACE FUNCTION www.ext admin models(q hstore)

RETURNS refcursor
$BODY%

/* bégin; select www.ext models

declare rv refcursor;

modé refcursor;

ids '-teger[],

page integ zoal ->'pg')::integer,1);

Kypcopbl }

-

begir
select array_agg(m.id~qrder by m.name)
into ids
from fd2.producer_model

Cobupaem maccus id

o

open models for
select m.id as model id, p.name~as producer _name_hidden,
m.price, m.name as model name
(select v.descr2
from fd2.v_disks v
where v.model id=m.id limit 1) as description
from fd2.producer _model m, fd2.producer as p
where m.producer_id=p.id
and m.id=any(ids[(page-1)*SCREEN PAGE SIZE()+1:(page)*SCREEN_PAGE SIZE()])
order by m.name;
open rv for select 'ok'::text as status, models as models,

array_length(ids,1) as total; e ™\
return rv;
end; $BODY$ SS - HoTauma
LANGUAGE pigegsqi—VvOrATILE COST 100; $$, SBODYS, $Q$ u 1.4




PL/pgSQL n TpaH3akuumn

* HeBO3MOXHO ynpaBaATb TPaH3aKUNAMM

* N 3TO NpaBUNbHO!
* TpaH3aKUUU NHULUKUpPYIOTCA KnneHTom CYB/]

e Ecnn TpaH3aKuMA He HayaTa, KaxKabln BbI30B PYHKL MU
obopaymBaeTca B TPaH3aKLUMIO, MHAYE BCE BbINONHAETCA B KOHTEKCTE

OJHOWM TpaH3aKUUMN.



SAVEPOINT

* SAVEPOINT <savepoint name>
* ROLLBACK TO SAVEPOINT

* N3 PL/pgSQL Henb3a Kak HM HavaTb, HM 3aBepPLUMTb TPaH3aKLUUIO, TaK
M HU YCTAaHOBUTb savepoint, HU OTKATUTLCA K Kakomy-nmbo.

* [1p BOSHUKHOBEHWUN UCKIOYEHNA B ON1OKE NPU HAAUYUK
06paboTumMKa ocyLecTBATCA OTKAT K HEABHO YCTAHOBAEHHOMY Mpu
BXoze B 6/10K savepoint’y.



do $code$
begin

insert into t values(1l);

raise notice '1:%', (select count(*) from t); [ 1:1
begin

insert into t values(1);

raise notice '2:%', (select count(*) from t);[ 1:2

raise exception sqlstate "ZQool';
exception

when sqglstate 'ZQ000" then

raise notice '3:%', (select count(*) from t); 3:1
end;
raise notice '4:%', (select count(*)from t); [ 4:1
end;

$coae$



YpOoBHU N30naunn

* READ UNCOMMITED — oTcyTcTBYET
* READ COMMITED

* REPEATABLE READ

* SERIALIZABLE

* Mo)XHO Nony4YnTb OWKMOKY serialization_failure
e DEFERRABLE READ ONLY — otyeTbl, 6eKanbl U 1.4,



PacLwinpeHus

e 1ocTaTO4YHO 6O/IbLLIOE KONNYECTBO CTAaHAAPTHbLIX PaclUUPEHUN
(42 wr.)

* He ycTaHOBAEHbI MO YMONYAHMUIO.
dblink

earthdistance & PostGIS
pg_trgm
pgcrypto



