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KakBo e PostgreSQL?

* BSD muuen3upana o0ekTHO penanroHHa 0a3a nanau (ORDBMS)

+ IIuoHep, YMUTO KOHUEHIIUHU MO-KHCHO Ca CE MOSBUIIN B
KOMEpCHaIHUTE 0a3u JaHHU

* SQL92 / SQL99 crBMecTMa

* TMommbpxa ce romsima yact ot SQL:2003

* ORDBMS ¢ nogapwkka Ha MHOTO MOAECPHU Bb3MOKHOCTH
* ORDBMS pa3umpsiema oT HOTpeOUTEISI 10 MHOIO HAYMHU



Kparka ucropus 1/2

* 1977-1985
= basupan Ha npoekta POSTGRES B bbpxiun

+ 1986-1993

~ TpanchopMupaH € B 00EKTHO OpHUEHTHPaHa pelallMOHHa 0a3a JaHH!
(ORDBMS)

+ 1995

~ JloOaBeHa e noaapbkka Ha SQL ¥ MPOEKTHT € MPENMEHyBaH Ha
Postgres95

+ 1996

~ [IpenmenyBa ce Ha PostgreSQL u npoabipkaBa fa ce pa3paboTBa KaTo
cBO0OJICH copTyep



Kparka ucropus 2/2

+ 2000

~ M3nuza Bepcus 7.0 ¢ nogapwxkka Ha FK, MHOr0o mogoopeHus B
ONTHMHU3ATOpAa Ha 3aBKHU, ObP30ACHCTBUETO U MHOT'O JIPYTU

+ 2000-2004

-~ W3mu3ar Bepcuu 7.1, 7.2, 7.3 u 7.4, KaTO BbB BCSIKA IMAa MHOTO
OJ00PEHHUSI CIIPSMO IPEAUIIIHATA

+ 2005

~ Mznmm3a Bepcus 8.0 ¢ BrpajaeHa nomapbxka Ha Windows, Savepoints,
PITR, Table spaces u MHOTO Apyru



Teky1o monoxeHue

* MHoro crabuiieH

* Bucoko HajaexaeH

* MMa mocTosiHeH IUKBI Ha pa3padoTKa

* HoBu BE3MOKHOCTH c€ 100aBIT BbB BCSIKA BEPCHS

* Tlogabpsxka BCUUKH TUIOBE JaHHU, AcpuHUpaHu B SQL
CTaHJAPTHUTE, ILIFOC OIIE

+ Tlogabpxka oreparopu 3a padoTa ¢ BCHYKHA THUITOBE TaHHH, TIJIFOC
I0CTa Ipyru



M3non3Bane 1 mogapbKKa

* Mma paboTemy nHCTaJayy, IOAAbPKAIIY TepadaliTH TaHHU
* M3monssa ce OT .org perucrbpa

+ Komepcnanna mogapbxka ce npemiiara ot PostgreSQL Inc, Red
Hat 1 MHOTO IpyTrM KOHCYJITAHTH 110 CBETA

+ MMma HAKOIKO penIeHus 3a perInKanus, Hai-u3BeCTHOTO € Slony-I

* Haii-roxsamara simoncka IT kommanus Fujitsu momara npu
pa3paboTKara

* Mma yynecHa JOKyMEHTAIUA U IIOIIECHCKHU CIIUCHIA



llogaepxaHU Bb3MOXKXHOCTH

* Crangaptau 3a RDBMS

~ u3rieau (Views)

+~ BBHIIHM KJI04Y0Be (foreign keys)

-+~ orpaHuyeHus (constraints)

~ TpurepH (triggers)

+~ BrpajecHu npoueaypu (stored procedures)

-+ KOMILIEKCHH 3asBKH (complex queries)

< TpaH3aKIMOHHA IS10CT (transactional integrity)

* ORDBMS BBE3MOXHOCTH

~ HaclieasBaHe Ha TaOnuiu (table inheritance)
+~ nanHu TUI record (composite types)

-+ pasmmpseMa OT MOTPEOUTEI

~ MOJJPHKKA HA MacCUBH (arrays)

* YHUKaIHHU BE3MOKHOCTHU
~ multiversion concurrency control



PasmmpsemMocT

» TloTpeOuTemaT Moxke aa J00aBsg COOCTBEHMU:
= TuIoBe JaHHu (data types)
= (ynkiuu (functions)
= omneparopu (operators)
~ arperupaniy @yHkuuu (aggregate functions)
=~ METOJM 3a uHjaekcupase (index methods)
= npouenyphu e3uim (procedural languages)



CTaHgapTHU TUNOBE JJAaHHU

* Numeric Types
* Character Types
* Binary Data Types

* Date/Time ]
* Boolean Ty
* Geometric ]

[ypes
e

:“ypes

+ Network Address Types
+ Bit String Types

v Arrays

+ Composite Types




E3uiim 3a mporpaMupaHe

* 3a BIIOKCHU OpOLEeaypH

- C/C+t

-~ PL/pgSQL

-~ PL/Tcl

+~ PL/Perl

-~ PL/Python

+~ PL/Java

- PL/PHP

-~ PL/sh

* 3a mocThIl o Oa3ara
<~ Bcuuku mo-rope u3peaeHu
= JlpanBepu 3a ODBC
- Jlpaunsepu 3a JDBC
= JlpaiiBepu 3a Delphi, Kylix, Borland C++, .NET, Qt



Henognspxaau SQL
BH3MOXHOCTH

+

[Iucane Ha BrpageHu npoueaypu Ha Ada, COBOL, Fortran,

MUMPS, Pascal, PL/I
[IpuBunernu npu UPDATE n REFER!

ENCES Ha HUBO KOJIOHA

Bw3moxnocT ga ce jaa WITH GRANT OPTION npu GRANT

[Tosummonnpan UPDATE nu DELETE

[P KYPCOPHUTE

Cnenu(puuHy TpUIepHU 3a KOJIOHH M TBBPAO MOAPEKIAHE Ha

TPUTEPU
Hepapxuunrn JOIN 3asBKH
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OcHOBHM 00€KTH M QPYHKIIMOHAJIHOCTH



Table spaces

* AJITEpHAaTMBHHU MECTa BbB (pailioBaTa CUCTEMA 3a pasllojlaraHe Ha
JTaHHU

* (Chb31aBaHe HA KOHKPETHU OOCKTH HA Pa3IMYHU JUCKOBE

* OOekTuTe Morar ma Opnar: 0a3u JaHHH!, TAOJIUIIN, MHACKCH U
OTrpaHUYCHUS

* llpumepu:
CREATE TABLESPACE indexspace LOCATION '/scsi/diskl';

CREATE TABLESPACE slowspace LOCATION '/ide/disk2';



bas3u nmannwm (databases)

* OCHOBHHUST 00€KT, B KOMTO C€ pa3moyiaraT BCUUKHU JIpyTH
* KomoBu Tabmuim

* Table spaces

* Template databases

* Ilpumepmu:

CREATE DATABASE test;
CREATE DATABASE music ENCODING 'WIN';
CREATE DATABASE sales OWNER salesapp TABLESPACE salesspace;

CREATE DATABASE user xxx OWNER user xxx TABLESPACE users TEMPLATE users template;



Cxemu (schemas)

+ Jlorndecko paszaeicHue B 0Oazara JaHHU
* llone3nu ca rnpu OJOCTHII HA Pa3IMUYHU IIPUIIOKEHUS KbM €1Ha b/]

* M3nons3BaHe HA pa3IndHU KOOOBH Tabauiu B eaHa b/l (He ce
NOJIbpKa B MOMEHTA)

+ |lpumepmu:

CREATE SCHEMA myschema;

CREATE SCHEMA AUTHORIZATION someuser;
CREATE SCHEMA hollywood;

CREATE TABLE hollywood.films (title text, release date, awards text[]);

CREATE VIEW hollywood.winners AS
SELECT title, release FROM hollywood.films WHERE awards IS NOT NULL;



Tabaumu (tables) 1/2

* OCHOBHUSAIT 00CKT, B KOMTO C€ Ma3sAT JaHHU
* HacnengBane

* Bpemennu tabnunu (temporary tables)

* lIpumepu:

CREATE TABLE desc movies (
name text,
director text

N

CREATE TABLE tech movies (
length int,
aspect real

N




Tabmumu (tables) 2/2

* llpumepu:

CREATE TABLE movies (
movie id serial
) INHERITS (desc movies, tech movies);

test=> \d movies
Table "public.movies"

Column | Type | Modifiers
__________ o
name | text |
director | text |
length | integer |
aspect | real |

movie id | integer | not null default nextval ('public.movies movie id seq'::text)
Inherits: desc movies,
tech movies

DROP TABLE desc movies CASCADE;

CREATE TEMP TABLE test (id int);



bposuu (sequences)

* l'eneparopu Ha yucia
* BuHaru BpbIIaT YHUKAIEH OTTOBOD

[lopennocrra Ha yncnara k-

~ E rapanTupana

CREATE SEQUENCE test seq START 101;

[ Ipumepu:

test=> SELECT nextval ('test seq');
nextval

CREATE TABLE test table (

1d

integer,

1id2 serial,

)5

INSERT INTO test table (id) VALUES

(nextval ('test seq'));



N3rnequ (views) 1/2

* OrpaHnyaBaHe HA BUAMMOCTTA Ha JJAHHU

* Y 100HO npeacTaBsHe HA JAHHUA OT MHOI'O TaOJIMIIH
+ llpumepmu:

CREATE VIEW comedies AS
SELECT * FROM films WHERE kind = 'Comedy';

CREATE VIEW users active AS
SELECT
users.login, users.name,
groups.name AS group_ name,
CASE WHEN groups.name = ''
THEN users.login
ELSE users.login || '@' || groups.name
END AS login full,
(SELECT count (*) FROM logins WHERE users.id = logins.user) AS num logins
FROM users, groups
WHERE users.active AND users.ugroup = groups.id;



N3rnequ (views) 2/2

* llpumepu:

test=> SELECT * FROM users active;

login | name | group name | login full | num logins
————————— it T it
gf | Teopru YopOaIXMMUCKU | | gf | 250
gfadmin | T'eoprm UYopbamxumckm | admins | gfadmin@admins | 15

(2 rows)



OrpannyeHus (constraints) 1/3

* OrpaHu4eHHs 32 MSIIOCTHOCT HA JAHHUTE
- PRIMARY KEY
= FOREIGN KEY (REFERENCES)
- NOT NULL
~ UNIQUE
- CHECK
~ defaults

* lIpumepu:

CREATE TABLE kinds (
kind id integer PRIMARY KEY,
kind varchar (10) UNIQUE
) ;
test=> INSERT INTO kinds VALUES (1, 'Action');
INSERT 160958554 1
test=> INSERT INTO kinds VALUES {, 'Romance');
ERROR: duplicate key violates unique constraint "kinds pkey"



OrpannyeHus (constraints) 2/3

* llpumepu:

CREATE TABLE films (

id serial,

code char (5) PRIMARY KEY,

title varchar (40) NOT NULL,

kind integer REFERENCES kinds,

dist id integer DEFAULT nextval ('distributors serial'),

cost real NOT NULL,

rating varchar (8) CHECK(rating IN ('PG-12','PG-16', 'NC-18')) NOT NULL,
date prod date,

len int CHECK (len > 0 AND len < 3*3600),

CHECK (rating = 'PG-12' AND cost < 50000)



Orpanndenus (constraints) 3/3

* llpumepu:
test=> INSERT INTO kinds VALUES (1, 'Action');
INSERT 160958554 1

test=> INSERT INTO films (code,title,kind,cost,rating,date proden) VALUES
("CMND', 'Commando',1,30000, "PG-12",'2004-01-01"195*60) ;
ERROR: new row for relation "films" violates check constraint "films len check"

test=> INSERT INTO films (code,title,kind,cost,rating,date prod,len) VALUES
('"CMND', 'Commando',1,30000, 'PG-12"','2004-01-01",7200) ;
INSERT 160973198 1

test=> INSERT INTO films (code,title,kindgost,rating,date prod,len) VALUES
('"CMND', 'Commando',1,130000, 'PG-12",'2004-01-01",7200) ;

ERROR: new row for relation "films" violates check constraint "films check"

test=> SELECT * from films;

id | code | title | kind | dist id | cost | rating | date prod | len
e t—mm - t————— t—m——————— t——————— t—————— tom - t—————
2 | CMND | Commando | 1 | 2 | 30000 | PG-12 | 2004-01-01 | 7200

(1 row)



IIpaBuna (rules)

* |lIpenmcBane Ha 3asBKa

+ 3a0paHu HA HMBO peJi/KOJIOHA

+ 3a0pana 3a 100aBsHE/00HOBSIBaHE/M3TPUBAHE HA TaHHU
* lIpumepu:

CREATE RULE pseudo view AS ON SELECT TO tl
DO INSTEAD SELECT * FROM t2;

CREATE RULE update payment AS ON UPDATE TO payments
DO INSTEAD NOTHING;

CREATE RULE delete payment2 AS
ON DELETE TO payments WHERE id BETWEEN 50 AND 100
DO INSTEAD NOTHING;

CREATE RULE userl view update AS ON UPDATE TO userl view
DO INSTEAD UPDATE userl table SET data = new.data;



Tpurepn (triggers) 1/2

* Mznbnaenue Ha 3asBku npeau u cied INSERT / UPDATE /
DELETE

* M3nbaHeHne Ha JOIIBJIHUTEIHM 3asBKHU 3a BCeKH pell oT INSERT /
UPDATE / DELETE

* llpumepu:

CREATE TRIGGER 1f dist exists
BEFORE INSERT OR UPDATE ON films
FOR EACH ROW
EXECUTE PROCEDURE
check primary key('did', 'distributors', 'did');



Tpurepu (triggers) 2/2

* llpumepu:

CREATE OR REPLACE FUNCTION delete payment func ()
BEGIN
UPDATE invoices items SET
payed = payed - OLD.payed
WHERE
id = OLD.item;
RETURN OLD;
END;
' LANGUAGE 'plpgsqgl';

CREATE TRIGGER delete payment
BEFORE DELETE ON payments
FOR EACH ROW
EXECUTE PROCEDURE delete payment func();

RETURNS trigger AS



ITonera 3a nanHu (domains)

» Chnenyam3upaHy TUIIOBE JJAHHU, PA3IIMPABAIIN ChIICCTBYBAIATE
* llpumepu:

CREATE DOMAIN”us;postal_code AS text

DEFAULT '00000'" NOT NULL

CHECK (VALUE ~ '"~\d{5}$' OR VALUE ~ '"~\d{5}-\d{41s"
i

CREATE TABLE us snail addy (
address id SERIAL NOT NULL PRIMARY KEY,

streetl TEXT NOT NULL,
street?2 TEXT,
street3 TEXT,
city TEXT NOT NULL,

postal us_postal code NOT NULL,



Brpazaenu npouenypu

(Stored procedures) 1/2

* H3mblIHEHME HA KOJ HA ChPBbPa

* OtxensiHE Ha JIOTHKATa HAa IPUIOKEHHUETO OT JAHHUTE

* Morar ja ca HanyMCaHU Ha BCEKH €IUMH OT NOAIBPKAHUTE €3UIN
» MmeHTH@Uuumpar ce Ype3 UMETO U MApAMETPUTE CH

* Bb3moxkeH € overload Ha nponeaypu

+ "Kommmmmpar" ce



Brpazaenu npouenypu
(Stored procedures) 2/2

* llpumep:

CREATE OR REPLACE FUNCTION get related objects(int, text, text, text) RETURNS TEXT AS S$S
DECLARE

_id ALIAS FOR $1; table ALIAS FOR $2; idfield ALIAS FOR $3;
_objfield ALIAS FOR $4;

_query TEXT; record RECORD; ret TEXT;

BEGIN
_ret = '";
_query := 'SELECT ' || quote ident( objfield)
|| '::text AS tmpid FROM ' || quote ident( table)
|| ' WHERE ' || quote ident( idfield) || '="' ||

quote literal( id);
FOR record IN EXECUTE query LOOP

_ret := ret || '," || _record.tmpid;
END LOOP;
RETURN ltrim( ret,',");

END;
S$$S LANGUAGE 'plpgsqgl';

test=> SELECT get related objects(l, 'contacts clients', 'contact', 'client');
get related objects

130,244,11
(1 row)



Tpan3akium

* BEGIN, COMMIT, ROLLBACK
* BrnoxXeHu TpaH3aKIUuu



PenoBHa mogapexka Ha b/l

* VACUUM

* VACUUM ANALYZE
+* REINDEX

* CLUSTER

* pg autovacuum

+ vacuumdb, clusterdb



CbBeTH 3a NOJ00pSIBaHE HA

OBbP30ACUCTBUETO

* M3non3BanTe KOPEKTHO UHICKCUTE

»* Mznomsparite EXPLAIN, 3a 1a pazdepere KakBO BHPIIM Oa3aTa

+ HznomsBarite COPY 3a 3apexaaHe Ha rojeMu KOJIMYECTBA IAHHU
+ PegoBHo VACUUM-upatite u ANALYZE-upaiite 6azara

* M3non3BanTe BrpaJicHu IpoLEaypHy



OCHOBHH IIPOrpamMu

+

+

A 4

>

pg ctl

= Craptupane/Cnupane/PectapTupane Ha CbpBbpa

psql
- Shell 6a3upan frontend 3a PostgreSQL
s tab completion
s [Tomom npu BeBexaane Ha SQL 3asBku (DROP TABLE [tab])
s bpp3 gocThn A0 uHPopMalms 3a ooexktute B 6azara (\d, \dt, \dv, \ds ....)
s M3mpiHEHNE HA KOMAHIM Ha ChbpBBpa M hOpMaTHpPaHE Ha U3X0/1a

pg dump

-~ ApxuBHpaHEe Ha 0a3aTa JaHHU

pg dumpall

~ ApXHBUpAHE HA LETUS CHPBBP
create {db,user}
drop{db,user}



IIporpamu 3a agMuUHHUCTPALIAA U

pa3padoTKa

* pgAdmin III
~ I'padmuHa nporpama 3a aIMAHUCTPALMS
~ Pabotu mox Unix / Windows
= http://www.pgadmin.org/
* phpPgAdmin
-~ Web 0a3upan
= http://phppgadmin.sourceforge.net/
* psql
~ HM3mos3Ba ce 0T KOMaHIHUA Pel
=~ B cTraHmapTHaTta JUCTPUOYILIHS €
=~ MHOro0 10JIE3€H UHCTPYMEHT



BbB Bepcus 8.1 ce oyaksa

L

Updateble views

* HMuTerpupane Ha pg autovacuum

+ Ilo-romsima Obp3uHa npu roaemMu SMP mamumau

* IlogoOpsiBaHe HA OBP30ICHCTBUETO KATO LISLJIO

+ [To-moOpa ceBMecTUMOCT ¢bC SQL cranmapTute

+ Iomnpwxka HA IN 1 OUT mapameTpu 1pH BIIOKEHUTE MPOLIEAYPH
* Karo 10, omie Hama 100% KOHKpETHHU ILJIAaHOBE




Bpb3ku

* OCHOBHH BPB3KH
+~ PostgreSQL - http://www.postgresql.org/
+ PostgreSQL community projects - http://gborg.postgresql.org/
+ Advocacy - http://advocacy.postgresql.org/
+~ Developers - http://developers.postgresql.org/
-+ List archives - http://archives.postgresql.org/
+ Postgres performance tips - http://PowerPostgreSQL.com/

* PostgreSQL noxymMeHTamus
~ http://www.postgresql.org/docs/
+ http://www.archonet.com/pgdocs/pgnotes.html

* PostgreSQL npe3enTanmnu
< http://candle.pha.pa.us/main/writings/computer.html
+ http://www.linux-mag.com/2004-02/postgresql 01.html
+ http://users.bigpond.net.au/rmoonen/Jason Godden2/mlug 20030822 .html
< http://tinyurl.com/57133
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bJaaroaaps 3a BHUMaHHETO!

HMmare 11 HIKaKBU BHIPOCH?



