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[TnaH paboTt

e BBOOHbIE TEMBI

» YcTaHoBKa. VIHCTpymeHTapumn
* YcTpouctBo PostgreSQL

e ONTUMM3auund

T

porpaMmmupoBaHue
OJTHOTEKCTOBbIV MOUCK U MHOroe apyroe



Yto Takoe PostgreSQL?

PostgreSQL — cB0OOIHO pacOopocTpaHsIeMas
O00BEKTHO-PEISIMOHHAS CUCTEMA YIPABICHUS
0azamu gaHHEIX (ORDBMYS), Hanbomee
pa3BuTasa U3 OTKpbIThIX CYDB/l B Mupe u
ABJISIFOIIASCS PE€AIbHOM aJIbTEPHATUBOM
KOMMEPUYECKMM 0a3aM JIaHHBIX.



Yto Takoe PostgreSQL?

PostgreSQL nmpousHocutcs Kak post-gress-Q-L

B pa3roBope yacto ynorpe0OiisieTcs postgres
(mocT-rpecc).

Takxe, ynoTpeOaseTcs: COKpallcHue
pegsql (m3-K3-3¢-Ky-3.1).



Yto Takoe PostgreSQL?
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OYHKUMOHANbHOCTb

Haasauue ASE DB2Z|FireBird InterBase MS SQL MySQL Oracle PostgreSQL
NuueHsua $55 885 | P2 33 $$% | GPL/$%3% | $%¢% BSD
ACID Yes| Yes| Yes Yes Yes |pepends!| Yes Yes
Referential integrity | Yes|Yes| Yes Yes Yes |Dependsl| Yes Yes
Transaction Yes| Yes| Yes Yes Yes |pepends!| Yes Yes
Unicode Yes| Yes| Yes Yes Yes Yeas Yes Yes
Schema Yes| Yes| Yes Yes Na> No Yes Yes
Temporary table No | Yes No Yes Yes Yeas Yes Yes
View Yes| Yes| Yes Yes Yes No Yes Yes
Materialized view No | Yes No No No No Yes Nao?
Expression index No | No No No No No Yes Yes
Partial index No | No No No No No Yes Yes
Inverted index No | No No No No Yeas Yes Yes
Bitmap index No | Yes No No No No Yes No®
Domain No | No | Yes Yes No No Yes Yes
Cursor Yes| Yes| Yes Yes Yes No Yes Yes
User Defined Functions| Yes | Yes | Yes Yes Yes No* Yes Yes
Trigger Yes| Yes| Yes Yes Yes No* Yes Yes
Stored procedure | Yes| Yes| Yes Yes Yes No* Yes Yes
Tablespace Yes| Yes No ? Na> Nol Yes Yes

Haasauue ASE DB2Z|FireBird InterBase MS SQL MySQL Oracle PostgreSQL




HekoTopble orpaHn4yeHus

HazgaHue JHaueHue
MakcuManeHelid pasmep B Unlimited
MakcuManeHeii pasmep Tabnuusl 32 T8
MakcuManbHaa 4nuHa sanucu 1.6 TB
MakcuMansHaa AnuHa atpubyTa 1 GB

MakcuMansHoe Konv4yecTeo 3anucelt g Tabnuue  (Unlimited
MakcumansHoe konudecteo atpulyroe B Tabnuye 250 - 1600 B 3aBUCHMOCTH oT THNa atpubyTa
MakCcuMansHoe KonW4yecTeo WHaeKcoB Ha Tabnuyy Unlimited




PostgreSQL cerogHs

Tekyuwiaga sepcusa — 8.2 (8.2.3)

Penuns Bepcuun 8.3 oxmnagaetca B ntoHe 2007



PostgreSQL cerogHs

e HageXXHOCTb
ACID, MVCC, WAL, PITR, Slony

 besonacHOCTb AaHHbIX
reot, SSL, pg hba.conf, ROLE

 [Ipon3BOANTENBHOCTbL
B-tree, hash, R-tree, GiST, Gin; geqo; partitioning; Slony, pgpool

* PaclumpsemocTb
pg_catalog, HacnegosaHune, GiST, Gin, contribs



PostgreSQL cerogHs

« ISO/ANSI SQL (SQL:200x)

CXEeMbl, NpeacTaBrenHns, Tpurrepsl, rules, 2PC...

e Tunbl JAaHHbIX
varlena, maccuBsbl, GIS, komno3utHble, GIST

* IHTepdencel
C, C++, C#, python, perl, ruby, php, Lisp n 1.4.

 [lpouenypHble A3bIKK
PL/pgSQL, pl/Tcl, Pl/Perl n pl/Python; PHP, Java, Ruby, R, shell



PostgreSQL cerogHs

 [IpocTOoTa



KTo ncnonbayert

* Sony Entertainment (EnterpriseDB)

* Skype

 Cisco

* Fujitsu

eNTT

* Apple

* SUN Microsystems (Solaris, 24x7 support)



KTo ncnonbayer

» SourceForge

 LAMP: Linux/Apache/ Middleware(Perl,PHP,Python,Ruby)/
PostgreSQL

 New Zealand's Electoral Enrolment Centre

* .ORG, .INFO domain registry

* MHOrotepabaunTHble apXnBbl aCTPOHOMUYECKMX OaHHbIX



KTo ncnonbayet. Poccus

 Pambnep

* 1C:Mpepnpuatue (Hapsgy ¢ MS SQL)
* MHOrme KpynHble nNpoekTbl PyHeTa

* Beeline



NHuTtepdencol abctpakuumn (PHP)

v Good Thing

[Tpumeptil:

*PDO
 PEAR::DB
*« ADOdb

e Creole
* DbSimple



[10 Ha PHP
c nogaepxkon PostgreSQL

* Blog: Serendipity, http://s9y.org/

» Wiki: Mediawiki, http://www.mediawiki.org/
 CMS: Drupal, http://drupal.org/

 CMF: CakePHP, http://www.cakephp.org/

» Bug-tracker: Mantis, http://www.mantisbt.org/
* Forum: FUDforum, http://fudforum.org/



YctaHoBka B cBa3ke ¢ PHP

e cd postgresgl-8.2.3
./configure
make
make 1nstall
e cd php-5.2.1
./configure -with-pgsgl [--with-apxs]
make

make 1nstall



Ha4yanbHaa HacTpoukKa

Bcero 2 pavna:
* postgresql.conf (OCHOBHble HACTPOWKN)

- listen addresses (ceTeBble MHTEPXEUCHI)
- shared buffers (obwaga namaTb)
- work mem (MamaTb AN COPTUPOBOK)

* pg_hba.conf (HacTpounkmn gocrtyna)
~ host all all 127.0.0.1/32 md5



CTapToBblE CKPUNTHI

e LinuX: contrib/start-scripts/linux
 FreeBSD: contrib/start-scripts/freebsd
* Windows: obblyHaga cnyx0ba

* Jltobasa gpyraa OC: He nsobpetanTe, BCE
npnagymaHo go sac. Google it!



TepmuHan psql

OTNUNYHbLIN TEPMUHAN

MHOrOCTPOYHble KOMaHabl 1 uctopus (Cepren
KonocoB) \n

autocompletion Tab

BCTPOEHHada nomMoLllb \h

\1, \o, psgl -c, echo | psql
psgl < file, etc



GUI cpeactea: pgAdmin Il

File Edit View Tools Help

ﬁ ﬁl | = % 1'LE_JF |

' Dll?:J E ct Brnwse r

- B servers (3)
= @ localhost (localhost:5432)
= |-] Databases (3)
S aspid_sr
# % Casts (9)
= Languages (1)
! plpgsql
= @ Schemas (1)
+ €5 public
‘@ Replication (0)
l:J postgres

A Properties Statistics Dependencies |P
Property Value
= Name aspid_sr
= 0ID 16787
= Owner postgres

1| =] ACL

1= Tablespace pg_default
= Encoding UTF8
= Allow connections? Yes
= Connected? Yes
‘= System database? Mo
= Comment

38 wiki MK O
SQL pane - [2]
-- Database: aspid_sr it
-- DROP DATABASE aspid sr;
CREATE DATABASE aspid sr
WITH OWNER = postgres B
4] | BIE
Restoring previous environment... Done. 1.02 secs =




GUI cpeactBa: phpPgAdmin

phpPgAdmin — Mozilla Firedf:

Eile Edit View Go Bookmarks Tools Help delicio.us

(:EI b E> v @ O @’ Eﬁ TAG |U hitp: //iphppgadmin kattare .com/phppgadmind/ :l @ Go |_|C|,ation on cvs commit

# Getting Started G Latest Headlines [l Hoeocti

@ Disable~ £ Cookies~ |CSS~ FJForms~ [¥|Images~ @ Information~ [ 'Miscellaneous~ . OQutline~ . L Resize~ “Tools~ [|View Source~ _’Options~ X ©

[+ Gmail - Inbox | ¥ PostgresQL: Frequ...| | | 0000186: Hactpo... || | 404 Not Found | || cvs - Cucrema y... | EE PHP: PostgreSQLF... || phpPgAdmin [ B
Y

phpRgAdmin

Servers

- [g@ Postgresal 72.8 & LD pel digk = & & B

PostgreSQL 7.3.17 running on localhost 5473 — You are logged in as user "phppgadmin”, 258th Mar, 2007 11:38AM SQL | Find | Logout

 phpPgadmin: [@ PostgresaL 7.3.17" [Jmarek”

-[§ PosigresaL 7317 Schemas’ saL’ Find variables’ Processes’ Locks’ Admin Privileges B
- [gg PostgreSQL 7416
. E PosigreSQL 80,12 TYFH UseriGroup CREATE TEMPORARY
public No No
- g PostgreSQL 818 user phppgadminYes Yes
g-- [§ PostgreSQL 823 user test Yes Yes
@[] Catalogue
g3 [ DB_HU Grant | Revoke | Show all databases
g3~ [ DNC_GD
&[] Foxy

=- & Schemas

€& myschema
-8 public I

- (7] MNA

7-[J MyDB

n.-[ ] PgTeste

H

]

i T e O o IO o

--[ ] 85Psql
[ ] Staff
- & Schemas
& Assignment
- Salary
-€® public
m- () TESTE_RH
@[] Testecles
@[] balinka

| e | L :-I
Done |§ 06735 | @ |

[




Yctponcteo PostgreSQL

Postgres Postgras
Backend Backend

PostgreSQL Shared Buffer Cache Write-ahead Log

fsyne

Farnel Disk Butfar Cache

fayne

Diek Blocks




Yctponcteo PostgreSQL

Postgres Backend

Postgres Backend

Postgres Backend
PostgreSQL Shared Buffer Cache
Kernel Disk Bufter Cache Page Out

Free

Page In

Kernel




Yctponcteo PostgreSQL

 ACID-coBmecTumaga basa gaHHbIX

— atomicity (aTomapHOCTb)

— consistency (HeNPOTUBOPEUYNBOCTL)
- isolation (n3onauus)

— durability (HageXXHoCTb)



Yctponcteo PostgreSQL

« MVCC: Multiversion Concurrency Control

- Xid — transaction id
- Kaxkgasa 3anucb nmeert xid_start n xid_end

- Ka)kgasa TpaH3akuua BuanT Bepcuto 6a3bl B MOMEHT
xid_start

— 3anucu He ygansarTcs, a NPoCcTo NoOMeYatoTCs
xid_end



Yctponcteo PostgreSQL

« MVCC — HakannuBaloTCa CTapble Bepcumn
OAHHbIX

* TpebyeT nbinecoca — VACUUM
« VACUUM: re-use mepTBbIX AaHHbIX

« VACUUM FULL: qonsunyeckoe yoaneHue
MEepPTBbIX AaHHbIX U AedparmeHTaums 6asbl

e autovacuum



Yctponcteo PostgreSQL

WAL — Write Ahead Log

* MexaHM3M NPOTOKONMPOBAHUA BCEX
TpaH3aKLunK

* MO3BOJIAET BOCCTAHOBUTb CUCTEMY MNOCIIE
BO3MOXXHbIX cOOeB

* BCE N3MEHEHUSA OaHHbIX 3anncbiBalOTCA Ha
AUCK TOJIbKO NOCJie UX rapaHTUpPOBaHHOIO
XypHanupoBaHua B WAL

 PITR — Point In Time Recovery



YcTtponcteo PostgreSQ

po_database PO_amproc
datlastsy=soid amopclaid
Pg_conversi amproc
CONproc
Pa_language
L iy _ -
pg_cast pO_proc pg_constraint - "7 pa_am
castsource prolang contypid - Sl -4 amgetiuple
casmarnget proretype et >4 aminsar
castfunc a7 pa_opclass :\ ambeginscan
i____-“'- opcdeftype :. amrescan
- ‘| amendscan
po_index pg_class pa_type Pg_operator 1'{::‘ ammarkpos
indexralid relty pa typralid opriaft .;'. AMrastrpos
indralid relam typelem oprrght 'I:; ambuild
reffilenods typinput oprresult ambulkdelate
raltoastralid Ty poutput oprcom amcostestimaty
1 refoastidxid typbasstyps oprnegate [
oprlsorop r|||
oprrEortop
opreode
po_inherits po_attributa pa_atirdef oprrast pa_amop
inhralid attralid adralid oprioin amopclaid
inhparant attnum adnum T amopopr
attty pid
po_statistic
staralid
staattnum
staop [pashadow | [ paoow |




postgresql.conf

shared buffers

~ Y2 RAM, cTtapanTtecb nonoxumTb BCo Oasy B namsThb!

work_mem

cBobogHaa RAM / makc. uncno coegnHeHum

effective cache size

cpegHun pasmep AUCKOBOro Kella
checkpoint timeout

HECKOMNbKO MUHYT
checkpoint segments

N * 16MB



[TponsBoauTenbHocTb PostgreSQL

Hardware

e Iluckm > RAM > CPU

 Uem OornblUe ANUCKOB, TEM Nydlle
 OtoenaunTte pg_xlog OT AaHHbIX

« RAID 1+0/0+1 > RAID 5

 He cTaBbTe Ha cepBep Apyrue NpunoXXeHusa




Mupekebl B PostgreSQL

e B-tree
e Hash
e R-tree

 GIST (0b0OLLEHHOE NMOMCKOBOE OEPEBO)
* GIN (obpaTHbIN NHOEKC)



ObpaboTka 3anpoca B PostgreSQL

1. Parser (CMHTaKCM4YeCcKUn aHannsaTop)
2. Planner (BbIOOp onTManbHOro nyTu)
3. Executor (HenocpeacTBeHHOE BbINOSTHEHUE)

SQL — peknapaTtuBHbiv A3bIK. CYB/[l pelwiaeT, kak
MMEHHO ByaeT BbINOSTHATLCS 3anpoc.



ObpaboTka 3anpoca B PostgreSQL

1. Parser (CMHTaKCM4YeCcKUn aHannsaTop)
2. Planner (BbIOOp onTManbHOro nyTu)
3. Executor (HenocpeacTBeHHOE BbINOSTHEHUE)

SQL — peknapaTtuBHbiv A3bIK. CYB/[l pelwiaeT, kak
MMEHHO ByaeT BbINOSTHATLCS 3anpoc.



EXPLAIN ANALYZE

[1naH 3anpoca — aoepeso

Y3nbl — 0EUCTBUS

- coeanHeHus (join)

— COPTUPOBKA

— NPOCMOTP Tabnuubl

BblinonHeHNe NponcxoguT OT NMUCTbLEB K KOPHIO

OueHKa Konnm4yecTBa CTPOK N CTOMMOCTHU



EXPLAIN ANALYZE

 Cnocobbl npocMoTpa Tadbnuubl

- Seq Scan
- Index Scan

e CnocoObl NOOrOTOBKU AaHHbIX

- Sort
- Hash

* Cnocobbl coeanHeHuns (join)

- Nested Loop
- Merge Join
- Hash Join



pgFouine: aHann3 noros

Queries per second (5 minutes average)
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pgFouine: aHann3 noros

SELECT queries
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HacnenoBaHue

CREATE TABLE obj (

obj id INTEGER,

obj created TIMESTAMPTZ DEFAULT CURRENT TIMESTAMP
) ;

CREATE TABLE person (

Obj_id INTEGER PRIMARY KEY,

person name VARCHAR (32) NOT NULL,

CHECK (obj 1d >= 1000000000 AND obj 1d < 2000000000)
) INHERITS (obj) ;

CREATE TABLE car (

Obj_id INTEGER PRIMARY KEY,

obj type id INT2 NOT NULL DEFAULT 2,

car model VARCHAR(l6) NOT NULL,

CHECK (obj 1i1d >= 2000000000 AND obj 1d < 3000000000)
) INHERITS (obj) ;



OyHKUMN [ XpaHUMble Npoueaypsbl

SQL
PL/pgSQL
PL/Perl
PL/Tcl
PL/Python
PL/R
PL/Java
pIPHP
pIRuby

...n gaxe donbLue!



OyHKumn: SQL

CREATE OR REPLACE FUNCTION hello (text)

RETURNS text
AS S$SBODYS

SELECT 'Hello " || $1 || "!';
$BODYS LANGUAGE sgl IMMUTABLE;



dyHkumn: PL/pgSQL

CREATE OR REPLACE FUNCTION hello(text)
RETURNS text
AS SBODYS
BEGIN
RETURN 'Hello " || S1 || "!"';
END;
$SBODYS$ LANGUAGE plpgsgl IMMUTABLE;



Tpurrepol

CREATE OR REPLACE FUNCTION tsZ2 page title()
RETURNS "trigger"
AS SBODYS
BEGIN
IF TG OP = "INSERT' THEN
NEW.tiltlevector =
to tsvector('default',K NEW.page title);
ELSIF NEW.page title <> OLD.page title THEN
NEW.titlevector :=
to tsvector('default', NEW.page title);
END IF;
RETURN NEW;
END;
SBODYS LANGUAGE plpgsgl VOLATILE;

CREATE TRIGGER ts2 page title BEFORE INSERT OR UPDATE
ON page FOR EACH ROW EXECUTE PROCEDURE tsZ page title();



Rules n npegcrtaBneHus

CREATE VIEW myview AS SELECT * FROM mytab;

CREATE TABLE myview(...);
CREATE RULE " RETURN" AS ON SELECT TO myview
DO INSTEAD
SELECT * FROM mytab;



GIST — Generalized Search Tree

e R-tree
e tsearch2
 intarray

e pg trgm
e ltree

e hstore
* pg_sphere



The End

Cnacunbo 3a BHUMaHue!
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