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Oddbjørn Steffensen (VO) – 2005 Stéphane Schildknecht (traduction et ajouts) – 01/2006
 PostgreSQL ?
 PostgreSQL est :Un SGBD/RavancéOpenSource
 Respect du SQL :Requêtes complexes, sous-requêtesClés étrangèresDéclencheursVuesIntégrité transactionnelle (ACID) Contrôle de concurrence (MVCC)
 Licence BSD (”do what you want, but don’t bother us”)
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 Un peu d’histoire
 D’INGRES à POSTGRES: 1977-1994Michael Stonebraker, professeur à Berkeley(UC) (1971)Developpe INGRES à partir de 1977
 Preuve des concepts des SGBDR
 Société Ingres : 1980
 Rachat par Computer Associates : 1994
 A partir de 1986 : POSTGRESApprofondissement des concepts d’INGRES
 Objet, QUEL
 Le code d’INGRES N’est PAS une base à POSTGRES
 Commercialisé comme Illustra (acheté par Informix, acheté par IBM)
 De POSTGRES à PostgreSQL: 1994-1996Support du SQL : 1994Postgres95 : 1995PostgreSQL 6.0 : 1996PostgreSQL Global Development Group
 Michael Michael StonebrakerStonebraker
 1977-1985 INGRES1986-1994 POSTGRES1994-1995 Postgres951996- PostgreSQL
 1977-1985 INGRES1986-1994 POSTGRES1994-1995 Postgres951996- PostgreSQL
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 PostgreSQL Global Development Group
 Thomas Lockhart
 Jolly Chen
 Vadim Mikheev
 Jan Wieck
 Andrew Yu
 Tom Lane
 Bruce Momjian
 Marc Fournier
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 PostgreSQL development
 Core team (à la FreeBSD)
 Source code in CVS (à la FreeBSD)
 http://developer.postgresql.org/Listes de diffusion orientées développeursTODO list centraliséeFAQ des développeursBeta-versions de PostgreSQL + documentationPrésentationsInterface web à CVS Patches en attente de testsListes des bogues reconnus
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 Historique des versions
 7.4.0 2003-11-17 7.4.1 2003-12-227.4.2 2004-03-087.4.3 2004-06-147.4.4 2004-08-167.4.5 2004-08-187.4.6 2004-10-227.4.10 2005-12-12
 Les versions mineures nenécessitent pas de
 rechargement des bases
 20051996 1997 1998 1999 2000 2001 2002 2003 2004
 6.0 8.07.0 7.16.56.36.4
 6.16.2
 1.097.4
 7.27.3
 ”Crash”
 Adhésion au
 Standard SQL
 Améliorations des performances,
 de l’administration
 de la maintenance
 Prêt pour le 24/7
 8.0.0 2005-01-08 8.0.5 2005-12-128.1.0 2005-11-088.1.1 2005-12-12
 8.1
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 PostgreSQL en pratique
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 Installation
 FreeBSD:# cd /usr/ports/databases/postgresql80-server
 # sudo make install distclean
 # cd /usr/ports/databases/postgresql80-client
 # sudo make install distclean
 # cd /usr/ports/databases/postgresql-docs
 # sudo make install distclean
 ======================================================================
 To initialize the database, you should run initdb as the "pgsql" user.
 Example:
 su -l pgsql -c initdb
 You can then start PostgreSQL by running:
 /usr/local/etc/rc.d/010.pgsql.sh start
 For postmaster settings, see ~pgsql/data/postgresql.conf
 For more tips, read ~pgsql/post-install-notes
 ======================================================================
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 Initialisation
 pgsql@home> initdbThe files belonging to this database system will be owned by user "pgsql"This user must also own the server process.The database cluster will be initialized with locale C.creating directory /usr/local/pgsql/data... okcreating directory /usr/local/pgsql/data/base... okcreating directory /usr/local/pgsql/data/global... okcreating directory /usr/local/pgsql/data/pg_xlog... okcreating directory /usr/local/pgsql/data/pg_clog... okcreating template1 database in /usr/local/pgsql/data/base/1... okcreating configuration files... okinitializing pg_shadow... okenabling unlimited row size for system tables... okinitializing pg_depend... okcreating system views... okloading pg_description... okcreating conversions... oksetting privileges on built-in objects... okcreating information schema... okvacuuming database template1... okcopying template1 to template0... okSuccess. You can now start the database server using:/usr/local/pgsql//bin/postmaster -D /usr/local/pgsql/dataor/usr/local/pgsql//bin/pg_ctl -D /usr/local/pgsql/data -l logfile start
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 Création d’une base
 oddbjorn@home ~> createdb democreatedb: database creation failed: ERROR: permission denied to create databaseoddbjorn@home ~> su - pgsql
 pgsql@home ~> createdb demoCREATE DATABASE
 pgsql@home ~> psql demoWelcome to psql 7.4.2, the PostgreSQL interactive terminal.
 Type: \copyright for distribution terms\h for help with SQL commands\? for help on internal slash commands\g or terminate with semicolon to execute query\q to quit
 demo=# grant all on database demo to oddbjorn;GRANT
 oddbjorn@home ~> psql demoWelcome to psql 7.4.2, the PostgreSQL interactive terminal.
 Type: \copyright for distribution terms\h for help with SQL commands\? for help on internal slash commands\g or terminate with semicolon to execute query\q to quit
 demo=>
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 psql : LE clientUsage:psql [OPTIONS]... [DBNAME [USERNAME]]
 General options:-d DBNAME specify database name to connect to (default: "oddbjorn")-c COMMAND run only single command (SQL or internal) and exit-f FILENAME execute commands from file, then exit-l list available databases, then exit-v NAME=VALUE set psql variable NAME to VALUE-X do not read startup file (~/.psqlrc)--help show this help, then exit--version output version information, then exit
 Input and output options:-a echo all input from script-e echo commands sent to server-E display queries that internal commands generate-q run quietly (no messages, only query output)-o FILENAME send query results to file (or |pipe)-n disable enhanced command line editing (readline)-s single-step mode (confirm each query)-S single-line mode (end of line terminates SQL command)
 Output format options:-A unaligned table output mode (-P format=unaligned)-H HTML table output mode (-P format=html)-t print rows only (-P tuples_only)-T TEXT set HTML table tag attributes (width, border) (-P tableattr=)-x turn on expanded table output (-P expanded)-P VAR[=ARG] set printing option VAR to ARG (see \pset command)-F STRING set field separator (default: "|") (-P fieldsep=)-R STRING set record separator (default: newline) (-P recordsep=)
 Connection options:-h HOSTNAME database server host or socket directory (default: "local socket")-p PORT database server port (default: "5432")-U NAME database user name (default: "oddbjorn")-W prompt for password (should happen automatically)
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 psql : \?: commandes internesGeneral\c[onnect] [DBNAME|- [USER]]
 connect to new database\cd [DIR] change the current working directory\copyright show PostgreSQL usage and distribution terms\encoding [ENCODING]
 show or set client encoding\h [NAME] help on syntax of SQL commands, * for all commands\q quit psql\set [NAME [VALUE]]
 set internal variable, or list all if no parameters\timing toggle timing of commands (currently off)\unset NAME unset (delete) internal variable\! [COMMAND] execute command in shell or start interactive shell
 Query Buffer\e [FILE] edit the query buffer (or file) with external editor\g [FILE] send query buffer to server (and results to file or |pipe)\p show the contents of the query buffer\r reset (clear) the query buffer\s [FILE] display history or save it to file\w [FILE] write query buffer to file
 Input/Output\echo [STRING] write string to standard output\i FILE execute commands from file\o [FILE] send all query results to file or |pipe\qecho [STRING]
 write string to query output stream (see \o)
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 Informational\d [NAME] describe table, index, sequence, or view\d{t|i|s|v|S} [PATTERN] (add "+" for more detail)
 list tables/indexes/sequences/views/system tables\da [PATTERN] list aggregate functions\dc [PATTERN] list conversions\dC list casts\dd [PATTERN] show comment for object\dD [PATTERN] list domains\df [PATTERN] list functions (add "+" for more detail)\dn [PATTERN] list schemas\do [NAME] list operators\dl list large objects, same as \lo_list\dp [PATTERN] list table access privileges\dT [PATTERN] list data types (add "+" for more detail)\du [PATTERN] list users\l list all databases (add "+" for more detail)\z [PATTERN] list table access privileges (same as \dp)
 Formatting\a toggle between unaligned and aligned output mode\C [STRING] set table title, or unset if none\f [STRING] show or set field separator for unaligned query output\H toggle HTML output mode (currently off)\pset NAME [VALUE]
 set table output option (NAME := {format|border|expanded|fieldsep|footer|null| recordsep|tuples_only|title|tableattr|pager})
 \t show only rows (currently off)\T [STRING] set HTML <table> tag attributes, or unset if none\x toggle expanded output (currently off)
 Copy, Large Object\copy ... perform SQL COPY with data stream to the client host\lo_export\lo_import\lo_list\lo_unlink large object operations
 psql: \?: commandes internes
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 psql : \d: Describe
 \d [NAME] describe table, index, sequence, or view
 \d{t|i|s|v|S} [PATTERN] (add "+" for more detail)list tables/indexes/sequences/views/system tables
 \da [PATTERN] list aggregate functions\dc [PATTERN] list conversions\dC list casts\dd [PATTERN] show comment for object\dD [PATTERN] list domains\df [PATTERN] list functions (add "+" for more detail)\dn [PATTERN] list schemas\do [NAME] list operators\dl list large objects, same as \lo_list\dp [PATTERN] list table access privileges\dT [PATTERN] list data types (add "+" for more detail)\du [PATTERN] list users\l list all databases (add "+" for more detail)\z [PATTERN] list table access privileges (same as \dp)
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 psql : Exemple d’utilisation de \d
 testdb=> CREATE TABLE my_table (testdb(> first integer not null default 0,testdb(> second texttestdb-> );CREATE TABLE
 testdb=> \d my_tableTable "my_table"
 Attribute | Type | Modifier-----------+---------+--------------------first | integer | not null default 0second | text |
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 psql: \h: Aide SQL
 ABORT CREATE LANGUAGE DROP TYPEALTER AGGREGATE CREATE OPERATOR CLASS DROP USERALTER CONVERSION CREATE OPERATOR DROP VIEWALTER DATABASE CREATE RULE ENDALTER DOMAIN CREATE SCHEMA EXECUTEALTER FUNCTION CREATE SEQUENCE EXPLAINALTER GROUP CREATE TABLE FETCHALTER LANGUAGE CREATE TABLE AS GRANTALTER OPERATOR CLASS CREATE TRIGGER INSERTALTER SCHEMA CREATE TYPE LISTENALTER SEQUENCE CREATE USER LOADALTER TABLE CREATE VIEW LOCKALTER TRIGGER DEALLOCATE MOVEALTER USER DECLARE NOTIFYANALYZE DELETE PREPAREBEGIN DROP AGGREGATE REINDEXCHECKPOINT DROP CAST RESETCLOSE DROP CONVERSION REVOKECLUSTER DROP DATABASE ROLLBACKCOMMENT DROP DOMAIN SELECTCOMMIT DROP FUNCTION SELECT INTOCOPY DROP GROUP SETCREATE AGGREGATE DROP INDEX SET CONSTRAINTSCREATE CAST DROP LANGUAGE SET SESSION AUTHORIZATIONCREATE CONSTRAINT TRIGGER DROP OPERATOR CLASS SET TRANSACTIONCREATE CONVERSION DROP OPERATOR SHOWCREATE DATABASE DROP RULE START TRANSACTIONCREATE DOMAIN DROP SCHEMA TRUNCATECREATE FUNCTION DROP SEQUENCE UNLISTENCREATE GROUP DROP TABLE UPDATECREATE INDEX DROP TRIGGER VACUUM
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 CREATE / ALTER / DROP
 AGGREGATE
 CAST
 CONSTRAINT
 CONVERSION
 DATABASE
 DOMAIN
 FUNCTION
 GROUP
 LANGUAGE
 OPERATOR
 RULE
 SCHEMA
 SEQUENCE
 TABLE
 TYPE
 TRIGGER
 USER
 VIEW
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 SQL-transactions et maintenance
 Insertion, mise à jour et suppressionINSERT / UPDATE / DELETECOPYTRUNCATE
 RequêtesSELECTSELECT INTO
 PermissionsGRANT / REVOKE
 Maintenance et optimisationEXPLAINANALYZEVACUUM
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 SQL : Divers
 TransactionsBEGIN / ABORT / ROLLBACK / CHECKPOINT / COMMITSET TRANSACTION / START TRANSACTION / SET CONSTRAINTS
 CurseursDECLARE / FETCH / MOVE / CLOSE
 DéclencheursLISTEN / NOTIFY / UNLISTEN
 ParamètresSHOW / SET / RESET
 DiversPREPARE / EXECUTE / DEALLOCATELOADLOCKCOMMENTREINDEXCLUSTERSET SESSION AUTHORIZATION
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 psql : Exemple de \h select
 testdb=> \h selectCommand: SELECTDescription: retrieve rows from a table or viewSyntax:SELECT [ ALL | DISTINCT [ ON ( expression [, ...] ) ] ]
 * | expression [ AS output_name ] [, ...][ FROM from_item [, ...] ][ WHERE condition ][ GROUP BY expression [, ...] ][ HAVING condition [, ...] ][ { UNION | INTERSECT | EXCEPT } [ ALL ] select ][ ORDER BY expression [ ASC | DESC | USING operator ] [, ...] ][ LIMIT { count | ALL } ][ OFFSET start ][ FOR UPDATE [ OF table_name [, ...] ] ]
 where from_item can be one of:
 [ ONLY ] table_name [ * ] [ [ AS ] alias [ ( column_alias [, ...] ) ] ]( select ) [ AS ] alias [ ( column_alias [, ...] ) ]function_name ( [ argument [, ...] ] ) [ AS ] alias [ ( column_alias [, ...] |
 column_definition [, ...] ) ]function_name ( [ argument [, ...] ] ) AS ( column_definition [, ...] )from_item [ NATURAL ] join_type from_item [ ON join_condition | USING ( join_column [,
 ...] ) ]
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 psql : Fonctionnalités diverses
 psql en batch :psql –f file.sql databaseprogram | psql –f - database
 Support de readline
 Support interne de chronométage des requêtes :db=> \timingTiming is on.net=> select count(*) from table;count-------25523(1 row)Time: 52.729 ms
 Choix du format de sortieHTML|format|border|expanded|fieldsep|footer|nullrecordsep|tuples_only|title|tableattr|pager
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 psql : Copie en bloc de données : \COPY
 Chargement de données en une seule transactionAvantage : rapideInconvénient : si une ligne est rejeté, la totalité du fichier l’est
 \copy tablename from ’filename’
 psql supporte le chargement de large objects (lo_*)
 COPY tablename [ ( column [, ...] ) ]FROM { 'filename' | STDIN }[ [ WITH ][ BINARY ][ OIDS ][ DELIMITER [ AS ] 'delimiter' ][ NULL [ AS ] 'null string' ][ CSV [ QUOTE [ AS ] 'quote' ][ ESCAPE [ AS ] 'escape' ][ FORCE NOT NULL column [, ...] ]COPY tablename [ ( column [, ...] ) ]TO { 'filename' | STDOUT }[ [ WITH ][ BINARY ][ OIDS ][ DELIMITER [ AS ] 'delimiter' ]
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 pgAdmin III
 Outil graphique d’administrationLibre
 Pour :Linux,FreeBSD Windows
 Version 1.4PG 8.1Slony1
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 pgAdmin III: Captures d’écran
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 pgAdmin III: Captures d’écran
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 phpPgAdmin
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 Commandes diverses
 Outils d’administrationpg_ctl – démarre, arrête ou redémarre le serveurpg_config – informations de configuration
 Sauvegardes & restaurationspg_dump et pg_dumpall
 Sauvegarde d’une ou toutes les bases, respectivement
 Tout / schema / données
 Sortie :
 SQL,
 tar,
 archive de format personnalisé avec compression
 pg_restoreChargement de la sortie archive de pg_dump
 (psql pour le chargement de la version SQL)
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 Contrib
 Contributions dédiées :
 dblink - Allows remote query executiondbmirror - Replication serverdbsize - Reports database and table disk spacefuzzystrmatch - Levenshtein, metaphone, and soundex fuzzy string matchingisbn_issn - PostgreSQL type extensions for ISBN and ISSNmysql - Utility to convert MySQL schema dumps to PostgreSQLora2pg - Converts Oracle database schema to PostgreSQLpg_autovacuum - Automatically performs vacuum (-> base 8.1)pg_upgrade - Upgrade from previous PostgreSQL versionpgbench - TPC-B like benchmarking toolpgcrypto - Cryptographic functionsreindexdb - Reindexes a databaseapache_logging - Getting Apache to log to PostgreSQLtsearch2 - Full-text-index support using GiSTxml2 - Storing XML in PostgreSQL
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 Fonctionnalités
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 Fonctionnalités principales
 Licence BSD
 Robuste
 Administration minimale
 Outils d’administration simples et complets (graphique, console)
 Nombreuses plateformes
 Extensibles, nombreuses API
 Haute-disponibilité, réplication
 SupportCommunautaireCommercial
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 Fonctionnalités
 Base de donnéesACIDClés étrangères (intégritéréférentielle)MVCC : verrouillage finIndex partiels et sur fonctions
 DéveloppementProcédures stockées 5.0Langages procédurauxInterfaces natives pour ODBC, JDBC, C, C++, PHP, Perl, TCL, ECPG, Python et RubyAPI ouvertes et documentées
 SécuritéSupport SSL natifAuthentification Kerberos native
 Standard SQLSupport ANSI SQLRèglesVues 5.0Déclencheurs 5.0 (basique)Curseurs 5.0Unicode 4.1Séquences 5.1HéritageJointures externesSous-requêtes 4.0UNION (ALL/EXCEPT)
 ExtensibleTypes de donnéesFonctionsOpérateurs
 The numbers in red show when mySQL is supposed to get similar features.
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 Conformance au standard SQL
 Le standard SQLISO/IEC 9075 “Database Language SQL”Révisé en 2003, ISO/IEC 9075:2003 ou SQL:2003Versions précédentes, SQL:1999 et SQL-92, mais SQL:2003 les englobePréconisations comme fonctionnalités individuelles :
 « Core », toute implémentation SQL
 le reste, optionnel, en ”packages”
 Aucun SGBDR ne satisfait entièrement Core SQL:2003
 PostgreSQL versus SQL:2003Respect « intelligent » du standardLa plupart du SQL:2003, quelques différencesConformance grandissante55% des 255 préconisations (8.0)
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 Assurer l’intégrité des données : ACID
 AtomicitéUne transaction ne peut être découpée : « tout ou rien »
 CohérenceUne transaction mène la base d’un état cohérent à un autre état cohérent. Pendant la transaction, la cohérence peut être perdue.
 IsolationUne transaction n’est pas affectée par les autres transactions.
 DurabilitéSi une transaction est COMMITée, les changements sont permanents, même en cas de crash.
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 MultiVersion Concurrency Control (MVCC)
 Verrous de niveau ligne :durée de la transaction
 MVCC :Versions concurrentes des lignesInstantané
 Version de la base au démarrage de la transaction
 Les autres transactions n’influent pas
 La lecture ne bloque pas l’écritureL’écriture ne bloque pas la lectureL’écriture bloque l’écriture sur la lignePossibilité de sauvegardes à chaud
 Voir « Transaction Processing in PostgreSQL » par Tom Lane
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 Transactions
 Notion couplée à ACID/MVCC :Une transaction groupe plusieurs opérations en une, atomiqueSon résultat est « Tout ou rien »
 BEGIN;
 UPDATE accounts SET balance = balance - 100.00 WHERE name = ’Alice’;
 UPDATE branches SET balance = balance - 100.00 WHERE name = (SELECT branch_name FROM accounts WHERE name = ’Alice’);
 UPDATE accounts SET balance = balance + 100.00 WHERE name = ’Bob’;
 UPDATE branches SET balance = balance + 100.00 WHERE name = (SELECT branch_name FROM accounts WHERE name = ’Bob’);
 COMMIT;Une transaction
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 Vues
 Table virtuelleInterface constante, même si la table physique changeMasque les détails de la table physiqueAbaissement de la complexitéAmélioration de la sécurité (accès restreint)
 Fusion des colonnes de deux tables
 Pas de support des vues matérialisées
 CREATE VIEW myview AS
 SELECT city, temp_lo, temp_hi, prcp, date, location
 FROM weather, cities
 WHERE city = name;
 SELECT * FROM myview;
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 Schémas
 Séparation des espaces nommésGroupement logique des objetsSéparation des utilisateursEvitement des conflits de nommage
 N’affecte pas les permissions
 CREATE SCHEMA blug;
 CREATE TABLE blug.tabell (..);
 SHOW search_path;
 DROP SCHEMA blug [CASCADE];
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 Contraintes
 Type de donnéesSavoir quelle données est acceptable
 ContraintesFlexibilité supplémentaire dans le test de la donnée
 5 types de contraintesVérification - price numeric CHECK (price > 0)Obligation - product_no integer NOT NULLUnicité - product_no integer UNIQUEClés primaires - Unique+!NULL: PRIMARY KEY (a, c)Clés étrangères - product_no integer REFERENCES products (product_no),
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 Déclencheurs (Trigger)
 DéclencheurExécution automatiqueAvant (BEFORE) ou après (AFTER)INSERT, UPDATE, DELETELangage procédural
 Exemple :
 CREATE TRIGGER if_film_exists
 BEFORE DELETE OR UPDATE ON distributors
 FOR EACH ROW
 EXECUTE PROCEDURE check_foreign_key
 (1, 'CASCADE', 'did', 'films', 'did');

Page 42
                        
                        

Oddbjørn Steffensen (VO) – 2005 Stéphane Schildknecht (traduction et ajouts) – 01/2006
 Héritage
 Concept objet Héritage langage objet C++/Java
 Table hérite toutes les colonnes table parent
 Limiter les requêtes à la seule table parentSELECT a, b from ONLY tableA
 UPDATE, DELETE et autres
 Restrictionscontraintes UNIQUE et FOREIGN KEY
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 Héritage : exemple
 CREATE TABLE capitals (name text,population real,altitude int, -- (in ft)state char(2) );
 CREATE TABLE non_capitals (name text,population real,altitude int -- (in ft) );
 CREATE VIEW cities ASSELECT name, population, altitude FROM capitals
 UNIONSELECT name, population, altitude FROM non_capitals;
 CREATE TABLE cities (name text,population real,altitude int -- (in ft) );
 CREATE TABLE capitals (state char(2)
 ) INHERITS (cities);
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 Curseurs
 Découpage du résultatParcours aiséTraitement facilité
 UtilisationsEviter les problèmes de ressourcesRetourner une référence plutôt que le résultat
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 Séquences
 testdb=> CREATE TABLE tabell (id integer default nextval('news_id') UNIQUE not NULL,news text not NULL,post_time time default now()
 );
 testdb=> INSERT INTO tabell (news) VALUES (‘abc');INSERT 7259941 1testdb=> INSERT INTO tabell (news) VALUES (‘def');INSERT 7259943 1testdb=> INSERT INTO tabell (news) VALUES (‘ghi');INSERT 7259944 1
 testdb=> SELECT * FROM tabell;id | news | post_time
 ------+-------+----------1000 | abc | 15:18:401001 | def | 15:18:561002 | ghi | 15:19:36
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 Sous-requêtes
 ConstanteSELECT f1.firstname, f1.lastname, f1.stateFROM friend f1WHERE f1.state <> ( SELECT f2.state
 FROM friend f2WHERE f2.firstname = ‘Dick’ AND
 f2.lastname = ‘Cleason’ );
 Valeurs corréléesSELECT f1.firstname, f1.lastname, f1.ageFROM friend f1WHERE age = ( SELECT MAX(f2.age)
 FROM friend f2WHERE f1.state = f2.state );
 Colonnes multiplesWHERE (uppercol1, uppercol2) IN (SELECT col1, col2 FROM subtable)
 DELETE, INSERT & UPDATE
 SELECT INTO Nouvelle table
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 Index
 AlgorithmesB-tree (defaut)
 comparaisons arithmétiques
 R-treedonnées spatiales
 comparaisons logiques
 Hashégalités
 découragé
 GiSTdonnées géographiques
 CREATE INDEX name ON table USING RTREE (column);
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 Write-Ahead Logging (WAL)
 Journalisation des transactionsChangements sur disque après :
 journalisation des changements
 écriture sur disque du journal
 Flush des fichiers après COMMIT inutile
 AvantagesRéduire les écritures sur disqueUne synchronisation du disque pour le journalEcriture séquentielle du journalCohérence des données renforcéeSauvegarde à chaud et PITR
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 PostgreSQL 8.0 : les nouveautés
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 PostgreSQL 8.0 : Nouveautés
 7.0 mi-2000, soit 4,5 ans de développement8 mois de développement supplémentaires par rapport 7.x17 pages de changement5 mois de beta testsBut : Rendre PostgreSQL ’enterprise ready’
 Principales fonctionnalitésTablespaces : disperser les fichiers sur plusieurs disquesSavepointsPoint-in-time Recovery (PITR)Perl côté serveurSupport natif Windows (~10 années-homme)
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 Tablespaces
 Avant 8.0 Liens symboliques
 Complexité
 volatilité
 Préciser l’emplacement desBases de donnéesSchémasTablesIndex
 AvantagesGranularité niveau objetsAmélioration de l’utilisation des disquesAjout d’espace en cas de disque plein
 CREATE TABLESPACE fastspace LOCATION ’/disk1/pgsql/data’;
 CREATE TABLE foo(i int) TABLESPACE fastspace;
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 Points de retournement (Savepoints)
 Gérer des sous-transactionsGérer les erreurs plus finementChangements avant « savepoint » conservésAnnulation non visible en dehors
 Une transaction
 BEGIN;UPDATE accounts SET balance = balance - 100.00 WHERE name = ’Alice’;SAVEPOINT my_savepoint;UPDATE accounts SET balance = balance + 100.00 WHERE name = ’Bob’;
 Oups ... C’est le compte de Charlie qu’il faut créditer
 ROLLBACK TO my_savepoint;UPDATE accounts SET balance = balance + 100.00 WHERE name = ’Charlie’;COMMIT;
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 Point-In-Time Recovery
 Avant 8.0, récupération d’un plantage disqueRestauration d’une sauvegardeRéplication
 Point-in-time recovery Sauvegarde en continueWAL décrit les changements
 Sauvegarde du WAL
 Retour rapide à un point donné dans le tempsTransmission continue du WAL à une machine de reprise (failover)Possibilité de redémarrage à tout instant choisi
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 Support de Windows #1
 Avant 8.0Cygwin
 PostgreSQL 8 Support de 2000, XP et 2003.Service
 Nouvel installeur
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 Support natif de Windows #2
 AjoutsNpgsqlJDBCpsqlODBCpgAdmin III
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 PostgreSQL 8.1 : les nouveautés
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 PostgreSQL 8.1 : nouvelles fonctionnalités
 Sortie le 8 novembreMise à jour majeure (Momjan)
 Principales nouveautésLes rôlesIndex bitmaps (DWH)Validation en 2 étapesParamètres IN/OUTVerrous de niveaux lignes partagéesTables partitionnées
 AméliorationsPerformances sur multi-processeursGiSTCOPYFonctions d’administration
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 En coulisses
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 Overall architecture
 ClientClient Server processesServer processesClientClient
 applicationapplicationpostmasterpostmaster
 (daemon)(daemon)
 postgrespostgres
 (backend)(backend)
 postgrespostgres
 (backend)(backend)
 postgrespostgres
 (backend)(backend)ClientClient
 librarylibrary
 libpq Queries andresult sets
 Initial connectionand authentication
 Spawns aserver process
 Kernel diskbuffers
 Disk
 Disk-buffers
 Tables
 Shared23961 Ss 0:05.64 /usr/local/bin/postmaster (postgres)
 23963 S 0:01.13 postmaster: stats buffer process (postgres)
 23966 S 0:03.24 postmaster: stats collector process (postgres)
 36324 I 0:00.43 postmaster: oddbjorn testdb [local] idle (postgres)
 36428 I 0:00.23 postmaster: oddbjorn testdb [local] idle (postgres)
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 What happens during a query?
 1. The query arrives by a socket; put into a string
 2. Lex/yacc chops up the string, and the type of query is identified
 3. Judge whether this is a complex query or the use of a utility command
 4. Call respective utility command and return.
 5. Apply rules, views and so on
 6. Choose optimal plan based upon cost of query tree paths; send it to the executor
 7. Execute query, fetch data, sort, perform joins, qualify data and return the result set
 Parser
 Traffic cop
 Rewrite &Generate paths
 Planner /optimizer
 Executor
 Postgres
 Utility cmd�
 �
 �
 �
 �
 �
 �
 query tree
 query plan
 query tree + views ++
 query tree
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 Tuning: EXPLAIN
 PostgreSQL creates a query plan for each query
 EXPLAIN is an important tool to understand and tune the query plans:testdb=> EXPLAIN SELECT * FROM syslog;
 QUERY PLAN
 ------------------------------------------------------------
 Seq Scan on syslog (cost=0.00..20.00 rows=1000 width=104)
 (1 row)
 Estimated startup cost
 Estimated total cost for all rows
 Estimated number of rows in the result set
 Width in number of bytes per row in result set
 (Much more information): Efficient SQL, OSCON 2003http://www.gtsm.com/oscon2003/toc.html
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 Tuning: ANALYZE
 testdb=> ANALYZE VERBOSE syslog;
 INFO: analyzing "public.syslog"
 INFO: "syslog": 3614 pages, 3000 rows sampled, 26243 estimated total rows
 ANALYZE
 testdb=> EXPLAIN SELECT * from syslog;
 QUERY PLAN
 ---------------------------------------------------------------
 Seq Scan on syslog (cost=0.00..3876.43 rows=26243 width=132)
 (1 row)
 The quality of the plan is dependent upon:The knowledge PostgreSQL has about tables, indices ++combined with the parameter settings in postgresql.conf
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 Tuning: VACUUM
 VACUUM must be run periodically to:Free space used by updated or deleted rowsUpdate the statistics used to create query plansProtect against loss of data due to wraparound of the transaction ID
 Can be run in parallel with ordinary use of the database
 pg_autovacuumcontrib-client monitoring all the databases in an instance of PostgreSQLUse the collection of statistics to monitor, UPDATE- and DELETE-activityAutomagically starts VACUUMing when defined thresholds are met
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 Directory structure
 /usr/local/pgsql/dataPG_VERSION eg.”8.0”postgresql.conf main config filepostmaster.opts optionspostmaster.pid PIDpg_hba.conf access controlpg_ident.conf mapping between identies
 base/ the database filesglobal/
 pg_log/ application logspg_clog/ transaction logspg_xlog/ WAL logspg_tblspc/ tablespaces
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 postgresql.conf: Connection Settings
 tcpip_socket = false
 max_connections = 20
 #superuser_reserved_connections = 2
 port = 5432
 [..]
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 postgresql.conf: Resource Settings
 # - Memory -
 shared_buffers = 1000 # min 16, at least max_connections*2, 8KB each
 #sort_mem = 1024 # min 64, size in KB
 #vacuum_mem = 8192 # min 1024, size in KB
 # - Free Space Map -
 #max_fsm_pages = 20000 # min max_fsm_relations*16, 6 bytes each
 #max_fsm_relations = 1000 # min 100, ~50 bytes each
 # - Kernel Resource Usage -
 #max_files_per_process = 1000 # min 25
 #preload_libraries = ''
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 postgresql.conf: Miscellaneous
 Security & Authentication
 Write Ahead LogSettingsCheckpoints
 Query TuningPlanner Method EnablingPlanner Cost ConstantsGenetic Query Optimizer
 Error Reporting and LoggingsyslogWhen to logWhat to log
 Runtime StatisticsStatistics MonitoringQuery/Index Statistics Collector
 Client Connection DefaultsStatement BehaviourLocale and Formatting
 Lock Management
 Version / Platform Compatibility
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 Access control: pg_hba.conf
 # PostgreSQL Client Authentication Configuration File# ===================================================# This file controls: which hosts are allowed to connect, how clients# are authenticated, which PostgreSQL user names they can use, which# databases they can access. Records take one of seven forms:# local DATABASE USER METHOD [OPTION]# host DATABASE USER IP-ADDRESS IP-MASK METHOD [OPTION]# hostssl DATABASE USER IP-ADDRESS IP-MASK METHOD [OPTION]# hostnossl DATABASE USER IP-ADDRESS IP-MASK METHOD [OPTION]# host DATABASE USER IP-ADDRESS/CIDR-MASK METHOD [OPTION]# hostssl DATABASE USER IP-ADDRESS/CIDR-MASK METHOD [OPTION]# hostnossl DATABASE USER IP-ADDRESS/CIDR-MASK METHOD [OPTION]# [..]# METHOD can be "trust", "reject","md5", "crypt",# "password", "krb4", "krb5", "ident", or "pam".# If you want to allow non-local connections, you need to add more# "host" records. Also, remember TCP/IP connections are only enabled# if you enable "tcpip_socket" in postgresql.conf.# TYPE DATABASE USER IP-ADDRESS IP-MASK METHODlocal all all trusthost all all 127.0.0.1 255.255.255.255 trusthost all all 192.168.1.2 255.255.255.255 trust
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 Check of status: pg_controldata
 home ~> pg_controldata /usr/local/pgsql/datapg_control version number: 72Catalog version number: 200310211Database cluster state: in productionpg_control last modified: Sun Jan 30 17:08:32 2005Current log file ID: 0Next log file segment: 57Latest checkpoint location: 0/3879ABE4Prior checkpoint location: 0/3879ABA4Latest checkpoint's REDO location: 0/3879ABE4Latest checkpoint's UNDO location: 0/0Latest checkpoint's StartUpID: 78Latest checkpoint's NextXID: 886791Latest checkpoint's NextOID: 5065687Time of latest checkpoint: Thu Jan 27 16:19:38 2005Database block size: 8192Blocks per segment of large relation: 131072Maximum length of identifiers: 64Maximum number of function arguments: 32Date/time type storage: floating-point numbersMaximum length of locale name: 128LC_COLLATE: CLC_CTYPE: C

Page 70
                        
                        

Oddbjørn Steffensen (VO) – 2005 Stéphane Schildknecht (traduction et ajouts) – 01/2006
 System Catalog + Information schema
 The System Catalog: pg_catalogThe system catalog is a schema containing PostgreSQL-specific tables and views describing available tables, data types, functions and operators
 The Information Schema: information_schemaAutomatically established in all databases as a subset of pg_catalogDefined in the SQL standarden; stable and portableDoes not contain PostgreSQL-specific information
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 psql: Listing the System Catalog
 test=> \dSList of relationsSchema | Name | Type | Owner
 ------------+--------------------------+---------+-------pg_catalog | pg_aggregate | table | pgsqlpg_catalog | pg_am | table | pgsqlpg_catalog | pg_amop | table | pgsqlpg_catalog | pg_amproc | table | pgsqlpg_catalog | pg_attrdef | table | pgsqlpg_catalog | pg_attribute | table | pgsqlpg_catalog | pg_cast | table | pgsqlpg_catalog | pg_class | table | pgsqlpg_catalog | pg_constraint | table | pgsqlpg_catalog | pg_conversion | table | pgsqlpg_catalog | pg_database | table | pgsqlpg_catalog | pg_depend | table | pgsqlpg_catalog | pg_description | table | pgsqlpg_catalog | pg_group | table | pgsqlpg_catalog | pg_index | table | pgsqlpg_catalog | pg_indexes | view | pgsqlpg_catalog | pg_inherits | table | pgsql[..]
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 Available data types: \dT+ in psqlList of data types
 Schema | Name | Internal name | Size | Description------------+-----------------------------+------------------+------+-------------------------------------------------------------------pg_catalog | "SET" | SET | var | set of tuplespg_catalog | "any" | any | 4 |pg_catalog | "char" | char | 1 | single characterpg_catalog | "path" | path | var | geometric path '(pt1,...)'pg_catalog | "trigger" | trigger | 4 |pg_catalog | "unknown" | unknown | var |pg_catalog | abstime | abstime | 4 | absolute, limited-range date and time (Unix system time)pg_catalog | aclitem | aclitem | 12 | access control listpg_catalog | anyarray | anyarray | var |pg_catalog | anyelement | anyelement | 4 |pg_catalog | bigint | int8 | 8 | ~18 digit integer, 8-byte storagepg_catalog | bit | bit | var | fixed-length bit stringpg_catalog | bit varying | varbit | var | variable-length bit stringpg_catalog | boolean | bool | 1 | boolean, 'true'/'false'pg_catalog | box | box | 32 | geometric box '(lower left,upper right)'pg_catalog | bytea | bytea | var | variable-length string, binary values escapedpg_catalog | character | bpchar | var | char(length), blank-padded string, fixed storage lengthpg_catalog | character varying | varchar | var | varchar(length), non-blank-padded string, variable storage lengthpg_catalog | cid | cid | 4 | command identifier type, sequence in transaction idpg_catalog | cidr | cidr | var | network IP address/netmask, network addresspg_catalog | circle | circle | 24 | geometric circle '(center,radius)'pg_catalog | cstring | cstring | var |pg_catalog | date | date | 4 | ANSI SQL datepg_catalog | double precision | float8 | 8 | double-precision floating point number, 8-byte storagepg_catalog | inet | inet | var | IP address/netmask, host address, netmask optionalpg_catalog | regprocedure | regprocedure | 4 | registered procedure (with args)pg_catalog | regtype | regtype | 4 | registered typepg_catalog | reltime | reltime | 4 | relative, limited-range time interval (Unix delta time)pg_catalog | smallint | int2 | 2 | -32 thousand to 32 thousand, 2-byte storagepg_catalog | smgr | smgr | 2 | storage managerpg_catalog | text | text | var | variable-length string, no limit specifiedpg_catalog | tid | tid | 6 | (Block, offset), physical location of tuplepg_catalog | time with time zone | timetz | 12 | hh:mm:ss, ANSI SQL timepg_catalog | time without time zone | time | 8 | hh:mm:ss, ANSI SQL timepg_catalog | timestamp with time zone | timestamptz | 8 | date and time with time zonepg_catalog | timestamp without time zone | timestamp | 8 | date and timepg_catalog | tinterval | tinterval | 12 | (abstime,abstime), time intervalpg_catalog | void | void | 4 |pg_catalog | xid | xid | 4 | transaction id
 (62 rows)
 �� Operations against columns of the same data Operations against columns of the same data type gives consistent results, and are usually type gives consistent results, and are usually the fastestthe fastest
 �� Proper use of daat types implies format Proper use of daat types implies format validation of the data, and rejection of data validation of the data, and rejection of data outside the scope of the data typeoutside the scope of the data type
 �� Proper use of data types give the most efficient Proper use of data types give the most efficient storage of dataatastorage of dataata
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 Network data types
 Three data types:inet - host or network mask, eg. 10.0.0.1cidr - network mask, eg. 10.0.0.0/8macaddr - eg. ’08:00:2b:01:02:03’
 Very useful when working with network information:WHERE ’192.168.1.5’ < ’192.168.1.6’WHERE ’192.168.1/24’ >> ’192.168.1.5’WHERE ip << ’192.168.1.0/24’trunc(macaddr)
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 Expressions régulières
 Support for three kinds of pattern matching:The SQL LIKE operatorThe SQL99 SIMILAR TO-operatorPOSIX-style regular expressions
 Example of the latter:’abc’ ~ ’abc’ true
 ’abc’ ~ ’^a’ true
 ’abc’ ~ ’(b|d)’ true
 ’abc’ ~ ’^(b|c)’ false
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 Réplication
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 Slony-I
 “Master to multiple slaves” replicationDeveloped by Jan WieckSlony is Russian plural for elephantArguably the coolest mascothttp://www.slony.info
 Supports:Establishing a replica while runningAsynchrounous replicationAny replica can take on the duties of any other node
 Mechanism for promoting a slave to master if master dies
 Slony-2 is going to support multi-master replication
 Introducing Slony & Building and Configuring SlonyA. Elein Mustainhttp://www.onlamp.com/lpt/a/{5328,5486}
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 Slony-I : Description graphique
 Master
 SlaveLevel 1
 SlaveLevel 1
 SlaveLevel 2
 SlaveLevel 2
 SlaveLevel 1
 Cascading
 New York
 London
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 Autres solutions de réplication
 pgclusterSynchronous replication including load balancinghttp://pgcluster.projects.postgresql.org/
 pgpoolConnection-pool-server; implemented as a layer between clients and up to two PostgreSQL serversCaches connections for improved performanceAutomatic failover to secondary server if/when the primary failspgpool sends the transactions in parallel to each server
 eRServerTrigger-based single-master/multi-slave asynchronous replicationNo longer alive?http://www.erserver.com/
 pgreplicator“Store and forward” asynchronous replicationTwo-way synchronization, differential replicationNo longer developed?http://pgreplicator.sourceforge.net
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 Programmation
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 Languages : Frontend versus backend
 Frontend:Languages to access data from the ’outside’, for example scripts or applications
 Backend:Languages to extend the functionality of the database server
 Practically all the languages can be used in both roles.
 Classical balancing between functionality within the database or in the application.
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 Functions in other languages
 PostgreSQL supports user-defined functions in an assorted array of languages beyond SQL og C:
 PL/pgSQLPL/TclPL/PerlPL/PythonPL/PHPPL/Java / pl-j
 PL = procedural languages
 Other languages can be defined by the user
 PostgreSQL does not care about the source code itself; it just transfer the procedure call to a handler which invoke the respective interpreter and receive the results back.
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 createlang plperl dbname
 CREATE FUNCTION perl_max (integer, integer) RETURNS integer AS $$if ($_[0] > $_[1]) { return $_[0]; }return $_[1];$$ LANGUAGE plperl;
 CREATE TABLE employee (name text,basesalary integer,bonus integer
 );
 CREATE FUNCTION empcomp(employee) RETURNS integer AS $$my ($emp) = @_;return $emp->{basesalary} + $emp->{bonus};
 $$ LANGUAGE plperl;
 SELECT name, empcomp(employee.*) FROM employee;
 Use of procedural languages
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 PL/pgSQL
 PL/pgSQL is a loadable procedural language
 Supports:Defining functions and triggersControl structuresCalculationsReuses all data types, functions and operators available in PostgreSQLGrouping of transactions in one procedure invocation, reducing client/server overhead
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 SQL-based functions: Example
 CREATE FUNCTION tax(numeric)RETURNS numericAS ‘SELECT ($1 * 0.06::numeric(8,2))::numeric(8,2);’LANGUAGE ‘sql’;
 CREATE FUNCTION shipping(numeric)RETURNS numericAS ‘SELECT CASE
 WHEN $1 < 2 THEN CAST(3.00 AS numeric(8,2))WHEN $1 >= 2 AND $1 < 4 THEN CAST(5.00 AS numeric(8,2))WHEN $1 >=4 THEN CAST(6.00 AS numeric(8,2))
 END;’LANGUAGE ‘sql’;
 SELECT part_id, trim(name) AS name, cost, tax(cost), cost + tax(cost) AS subtotal, shipping(weight), cost + tax(cost) + shipping(weight) AS totalFROM partORDER BY part_id;
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 PL/pgSQL: Example
 CREATE TABLE emp (empname text, salary int4, last_date datetime, last_user name);
 CREATE FUNCTION emp_stamp () RETURNS OPAQUE AS BEGIN -- Check that empname and salary are givenIF NEW.empname ISNULL THEN
 RAISE EXCEPTION ''empname cannot be NULL value' ';END IF; IF NEW.salary ISNULL THEN
 RAISE EXCEPTION ''% cannot have NULL salary'', NEW.empname; END IF; -- Who works for us when she must pay for?IF NEW.salary < 0 THEN
 RAISE EXCEPTION ''% cannot have a negative salary'', NEW.empname; END IF; -- Remember who changed the payroll whenNEW.last_date := ' 'now' '; NEW.last_user := getpgusername(); RETURN NEW;END; '
 LANGUAGE 'plpgsql';
 CREATE TRIGGER emp_stamp BEFORE INSERT OR UPDATE ON empFOR EACH ROW EXECUTE PROCEDURE emp_stamp();
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 pl/R
 R is an integrated environment for manipulating, calulating and displaying data
 Based upon AT&Ts S
 R includes:efficient management and storage of dataoperators for manipulating tables and matriceslarge number of functions and tools to analyze datatool to create high quality graphs, both for screen and printa mature programming language to tie the above together
 PL/R is a loadable procedural language which enable functions and triggers in PostgreSQL to be expressed in R:
 Written by Joe ConwayHow to Graph data in PostgreSQL by Robert Bernier:
 http://www.varlena.com/varlena/GeneralBits/Tidbits/ +
 bernier/art_66/graphingWithR.html
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 pl/R: Plotting of firewall logs
 BEGIN;
 CREATE TEMPORARY TABLEmytemp(id serial, hit int, source_ip inet)ON COMMIT DROP;
 INSERT INTO mytemp(hit,source_ip)SELECT count(*) AS counterhits, source_ipFROM firewallGROUP BY source_ipORDER BY counterhits DESC;
 CREATE OR REPLACE FUNCTION f_graph2() RETURNS text AS 'sql <- paste("SELECT id as x,hit as y FROM mytemp LIMIT 30",sep="");str <- c(pg.spi.exec(sql));
 mymain <- "Graph 2";mysub <- paste("The worst offender is: ",str[1,3]," with ",str[1,2]," hits",sep="");myxlab <- "Top 30 IP Addresses";myylab <- "Number of Hits";
 pdf(''/tmp/graph2.pdf'');plot(str,type="b",main=mymain,sub=mysub,xlab=myxlab,ylab=myylab,lwd=3);mtext("Probes by intrusive IP Addresses",side=3);dev.off();
 print(''DONE'');' LANGUAGE plr;
 -- now generating the graphSELECT f_graph2();COMMIT;

Page 88
                        
                        

Oddbjørn Steffensen (VO) – 2005 Stéphane Schildknecht (traduction et ajouts) – 01/2006
 Autres interfaces
 psqlODBCThis is the most common interface for Windows applications.
 pgjdbcA JDBC interface.
 Npgsql.Net interface for more recent Windows applications.
 libpqxxA newer C++ interface.
 libpq++An older C++ interface.
 pgperlA Perl interface with an API similar to libpq.
 DBD-PgA Perl interface that uses the DBD-standard API.
 pgtclngA newer version of the Tcl interface.
 pgtclThe original version of the Tclinterface.
 PyGreSQLA Python interface library.
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 Perl
 DBI / DBD::Pg / DBD::PgPP (not libpq-based)
 #!/usr/local/bin/perl –w
 use DBI;
 $dbh = DBI->connect('dbi:Pg:dbname=testdb;', ‘username', '');
 $sth = $dbh->prepare(“SELECT id,news from news”);$sth->execute;
 while (@news = $sth->fetchrow) {$date = $news[0];$article = $news[1];
 print(“$date:\t $article\n”);}
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 Python #1
 PygreSQLThe oldest and most testedhttp://www.pygresql.org
 psycopgBased upon libpq, with DB API-interfaceUsed a lot by ZopeSmart reuse of connectionshttp://initd.org/software/initd/psycopg
 and others (pyPgSQL, DB-API)
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 Python #2
 import psycopg
 o = psycopg.connect('dbname=mydb user=fog')
 c = o.cursor()
 c.execute('SELECT * FROM addressbook WHERE name = %s', [‘Bob'])
 data = c.fetchone()
 print "Saving image of %s %s" % (data[0], data[1])
 open(data[0]+".png", 'w').write(data[3])
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 PHP
 http://www.php.net/manual/en/ref.pgsql.php
 $conn = pg_connect("dbname=testdb");
 if (!$conn) {print("Connection Failed.");exit;
 }
 $query = “SELECT posted_date,posted_time,news FROM news”;$news = pg_query($conn, $query);
 echo "<table border=1>\n";
 for($i = 0; $i < pg_num_rows($news); $i++) {echo "<tr>\n";echo "<td>” . pg_result($news, $i, 0) . "</td>\n";echo "<td>" . pg_result($news, $i, 1) . "</td>\n";echo "<td>" . pg_result($news, $i, 2) . "</td>\n";echo "</tr>";
 }
 echo "</table>";
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 ODBC & JDBC
 ODBChttp://odbc.postgresql.org/
 JDBCPure Java-implementationSupports JDBC v3 + extensionshttp://jdbc.postgresql.org/
 Both available as FreeBSD-ports
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 Outils tiers
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 Autodoc
 Tool to automagically document a database
 Template-based reporting to the following formats:HTMLDotDiaDocbook XML
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 Autodoc: Examples #1
 HTML Docbook
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 Autodoc: Examples #2
 dia
 graphviz
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 PostGIS
 PostGIS implements support for spatial data, ie. data which describe a location or shape:
 PointsLinesPolygons
 plus functions related to these:DistanceProximity (”touching” and ”connectivity”)Containing (”inside” and ”overlapping”)

Page 99
                        
                        

Oddbjørn Steffensen (VO) – 2005 Stéphane Schildknecht (traduction et ajouts) – 01/2006
 PostGIS-example: Optimized pub searches
 CREATE TABLE pubs (name VARCHAR, beer_price FLOAT4);ADDGEOMETRYCOLUMN (‘beer_db’,'pubs','location’ ,2167,'POINT',3);
 INSERT INTO pubs VALUES ('Garricks Head',4.50,GeometryFromText('POINT (1196131 383324)’,2167));
 SELECT name, beer_price, DISTANCE(location, GeometryFromText('POINT(1195722 383854)',2167))
 FROM pubs ORDER BY beer_price;name | beer_price | distance
 ---------------+------------+------------------Fireside | 4.25 | 1484.10275160491The Forge | 4.33 | 1533.06561109862Rumours | 4.46 | 2042.00094093097Garricks Head | 4.5 | 669.389105609889Slap Happy | 4.5 | 1882.31910168298Old Bailys | 4.55 | 1147.20900404641Black Sheep | 4.66 | 536.859935972633Big Bad Daves | 4.75 | 907.446543878884
 SELECT name, beer_price + 0.001 * DISTANCE(location, GeometryFromText('POINT(1195722 383854)',2167))
 AS net_price FROM pubs ORDER BY price;name | net_price
 ---------------+------------------Garricks Head | 5.16938910560989Black Sheep | 5.19685978338474Big Bad Daves | 5.65744654387888Old Bailys | 5.69720919478127Fireside | 5.73410275160491The Forge | 5.86306553480468Slap Happy | 6.38231910168298Rumours | 6.50200097907794
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 Comment bien débuter
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 www.postgresql.org
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 www.postgresqlfr.org
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 Documentation #1
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 Documentation #2
 13321332pages!pages!
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 http://pgfoundry.org
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 http://gborg.postgresql.org/
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 Mailing lists & IRC
 An assortment of mailing lists are available:http://www.postgresql.org/community/lists/subscribeHigh volumeHigh level of competenceUser-friendly
 Archives available from:http://archives.postgresql.org/
 IRC:irc.freenode.net/#postgresqlIrc.freenode.net/#postgresqlfrDes experts et de la bonne humeur
 pgsql-adminpgsql-advocacypgsql-announcepgsql-bugspgsql-docspgsql-generalpgsql-hackerspgsql-interfacespgsql-jdbcpgsql-novicepgsql-odbcpgsql-performancepgsql-phppgsql-sql
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 Web resources
 http://techdocs.postgresql.org/Technical articles and miscellaneous information
 General Bits by A. Elein Mustainhttp://www.varlena.com/GeneralBitsWeekly summary of the pgsql-general mailing list
 PGSearch:http://www.pgsql.ru/db/pgsearchSearch engine based on PostgreSQL and TSearch2
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 pg_live
 Knoppix-based live-CD with PostgreSQLCompiled by Robert BernierNewest version is 1.3.3, released 8. februar 2005http://www.sraapowergres.com + /en/newsletter/issue_02/pg_live/pg_live.1.3.3.iso
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 Quelques livres
 • http://www.postgresql.org/docs/books/awbook.html• http://www.commandprompt.com/ppbook/
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 Questions ?
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