PostGRESQL



What?

0 “The world’s most advanced open source
database”

O Free ©
o We'll be using it for the 343 assignments.



Central Site: postgresql.org

Latest Releases
8.1 (8.1.4) (binary)

Do not take an older version. It may need
Cygwin.

Pre-compiled binaries are available for
Linux and Windows only.



Caveat Emptor

0 Windows users: Only on NTFS

0 Mac users: No native binaries are
avallable

0 But you can install by compiling the
source. Google: postgresqgl on mac

0O LInuxX ©



Windows Install - Min Requirements

0 Min Requirements
W CPU: 32-bit CPUs from either Intel or AMD

W Operating System: Windows XP or Windows
Server 2003

0 Getting the Installer

® Download the latest version of PostgreSQL for
Windows from the official website
Csite — http://www.postgresqgl.org




Installation

Installation comes with a zip file. Double-click on
the postgresqgl-8.1.msi file to launch the installer.
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Installation

Check the “Write detailed installation log
to
postgresql-8.1.log in the current

i PostgreSOL |Z||E|E|

Welcome to the PostgreSQL Installation Wizard L‘ ‘q!
= —

Select the language to be uzed during installation:

{#) Englizh / Englizh

() German # Deutzch

() French / Frangais

() Brazilian Portuguese / Portugués - Brasil
) Riussian / Bussian

() Swedizh / Svenska

(0 Turkizh / Tiitkge

[w]awfrite detailed installation log to postaresgl-2.1.log in the current directons

[ Start » ] [ Cancel ]




Installation

Click on Next

i PostgreSOL

YWelcome to the PostgreSQL Installation Wizard

It iz ztrongly recommended that pau exit all \indows programs before continuing with thiz installation.

Click the "Mexst" button to continue, or 'Cancel’ if you wizh to abart the installation and try again later.
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Installation

Read Installation notes and proceed to next screen

i® PostgresolL =3

Installation notes l‘"‘!
= —

Fleaze read thz installation instructions and information completely thraugh befare vouw cantinue.

[

PostgreSQL 8.1

Installation Notes

Welcome to the Postgre=CIL 8.1 Installation Wizard.

Before you begin

Flease chesk the pginstaller FAC at

httn pginstalier projects. postgresal org/FAC) windows. At before you et
started. If you experience any problems, please check it again. Also, make sure
you have read through these installation notes completely.

L

< Back ]Me:-:t = Cancel




Installation

Select PL/Java: If you don’t have Java Runtime, abort the
installation and install Java runtime and start the install again

Change the installation directory (if needed)

iix PostgreSOL |'__||E|E|
Installation options L‘"‘!
e —
= gl PostgreSOL .- Supportz stored procedures written in
= gl D atabaze Server Java. PLAlava requires a Java

= ~ | Data directory Runtime Environment.
¥ - | Mational language supg

» - | PostGlS Spatial Extens
[x -] _
= gl Heer Interfaces This feature requires OK.B on pour hard
=3 | paal drive.
= ~ | pgddrin [
= =3~ | Databasze Drivers w
< | >

[ 7 Back " Me:t » ] [ Cancel ]




Installation

« The “Account name” pertains to the Windows special user account
that will be used to run the PostgreSQL database server.

= Make sure “Account domain” actually exists otherwise the
installation will fail at a later point of time.

iz PostereSOL E”§|E|

Service configuration l‘"‘!
= —

Inztall az a service

Service name |F'|:ustgrESI:!L Databasze Server 8.1

Acocount name |pustgre3

Account domain |WKSTN'I

Acocount pazzwaord | ********

Werify paszword | xxxxxxxx

The zervice account iz the account that runs the PostgreSGL databasze server. It must MOT
be a member of the local administrators group. |f wou aave not already created an account,
the installer can do o for you. Exter an account name and a password, or leave the
pazzword blank to have one auto-generated.

< Back " et » ] [ Cancel
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Installation

Click on Yes. Installation will automatically create the
account if that account doesn’t exist.

Account error

\:{) User "wk3Th1 \poskgres' was not found, wWould you like the account ko be created For you?

Yes Mo

Select Yes/No depending on your choice. If yes, random
password will be generated. If No, weak password will
remain as your password.

Password

\:‘p' The password wou specified appears weak, YWolld wou like the installer ko replace it with a random password?

Yes Mo
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Installation

1. Do not confuse this “superuser name” with the Windows special
user account created earlier.

2. The superuser here pertains to the PostgreSQL database server
account that can create databases and roles and has unrestricted
access whereas windows special user can be found in My
computer->Local Users and Groups.

i PostereSOL

Initialise database cluster l‘ ‘i!
= —

Iritialize database cluster

Part number |5432

Addresses [] suzeept connections on all addrezes, nat just localkost

Locale C e

Encoding SOL_asCcl b

Superuser hame ||:u:|3tgres Thiz iz the internal database uzername. and
rat the service account. For security reasons,

Pazswiord | xxxxxxxx the pazsword should HOT be the same asz the

zelvice account,

Pazzword [again] | “““““““ 1

13
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Install: Special Case(slide13 cont.)

If you have already created some database using PostGRESQL,
you do not need to initialize database cluster again.

Data directory error

@ The: sperified data directary is nat empty,

IF you have an existing database with the same major version number, you do nat need to initialise a database clusker,
IF vou have an existing database with a different major version you need ko backup yvour old database and create a new one.

0K,

9 |

Uncheck the initial database cluster option from the previous
screen to avoid this error.
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Installation

Select PL/pgsqgl and continue

i PostgresQL

Enable procedural languages

Select procedural languages to eaable in the default databaze

FPL/pgszql
PL/perl
FL/perl [untrusted)
FL/puthon [untrasted)
FPLAtel
FLAcl [untrusted)

[] PL#java [trusted and untrusted)

< Back ][ Hests [ Cancel ]




Installation

Do NOT enable contrib modules in the default template
database.

For e.g. If crypto functions is enabled, every database that is
created from default template will have crypto functions

r

en abl i PostgreSOL

Enable contrib modules L‘!‘ig

Contrib modules provide additional, often zpecialized, functiondity. Select thoze vou wizh to install
i the default template databaze. All filez will be installed =0 modules may be added later zimply by
executing the appropriate SOL zcript.

[]B-TreeGiST [ JInteger &garegator [ Crypto. Functions [ Reflnt

[] Chkpass [integer &rray [ PGStatTusle [] Time Trawvel

[]Cube [ ]ISBM and 155H []sEG [] Table Functions

[] DElink [JLarge Objects [lo] [ | Autalne [] T5=achz
[]L-Tree [ ]Insert Usesname [JUser Lock

[ ] Fuzzy Stiing Match [ ] Trigram Matching [ ] ModD ateTime

AdminB1 - uzed by poddnin to provide enhanced functionaity.

[CIFull Test Indes  deprecated in favour of Tecarch2; only uze far cxizting applications!,

{ [ Cancel 16




Installation

Don’t check on PostGIS. By not checking, PostGIS
functions from templatel are disabled.(which we don't
want).

i'-.:‘:'J PostgreSQL [Z”EIE|

Enable PostGls l‘;‘q!!

You can enable the PoztGlS functions and load reference datz in the templatel database now, ar
youl can manually enable it in individual databaszes later.

[] Enable Fostisls in templated

< Back ]Me:-:t > Cancel
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Installation

Click Next

e PosteraSOL

Ready to install l‘!‘ig

FostgreS0EL is now ready to be installed. Click Mest to complete the installation.

< Back ]“E:-:t b Carcel
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Installation

Click “Finish” and that's it for the installation.

=

i PostgreSOL
Installation complete! l‘ ‘q!
/] -

Congratulationz, Postgre5S0L has been successtully installed on your zystem.

We recommend that you zubscribe to the pozgl-announce mailinglist bo receive information about new
releazes and bugfixes.

Subzcribe to pgzqgl-announce

Click the finizh button to exit fram the ins:aller.

Einizh
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et POSTGRESQL service tor Manual Startup

By Default, POSTGRESQL service is set for automatic startup

To set it for manual startup, open Control Panel ->
Administrative Tools-> Services.

File  Action ‘Yiew Help
2 mll m
i g SRR Services {Local)
PostgreSQL Database Server 8.1 Marne i Description ] Status ] Startup Type ] Log On As 1 L]
%PnstgreSQL Database Server 8.1 PostgresQ...  Starked Automatic JNpostgres
Stop the service %Prln Aukomatic Local Systern
Eﬁrﬁi;iﬁiie %Pro utomnatic Local Systern
%Qo anual Local System
< %Rerr General | Log On || Recovery | Dependencies | anual Local Systern
Egsstcgrfatgcgl_: Database Server %Rerr y aniial Focal system
(postmaster) %Rerr Service name: pgsqh8.1 anual Local System
%EZ: Display name: ostgreSOL Database Server 8.1 it:ur:tlc ::E:z: :
%REW Description: |PostgreSOL Database Server [postmaster) | ukomatic Local Service
%Rerr anual Local System
%Ruu ;i isabled Local System
%Sac rF'a_t_h_t__o executable; E putomatic Local System
%Sac \"C:\Program Filez\PostgreSOLAE. 15binpg_ctl.exe’’ runservice -M "pgagl-&8. L tarmatic Local System
%Sac hukornatic Local Swstem
%Sar Startup type: Marwal ] Vl toratic Local System
%She o hutomatic Local Swstem
%S\m: = hukornatic Local System
Sy Service statuz. Started laral Local Service
%SSD lanual Local Service
%Sys t [ Stop ] [ Pause utamatic Local Systemn
%SYS You can specify the start parameters that apply when you start the service .utomat!c Focalorstom
Tasl from here wubornatic Local System
%TCP hukomatic Local Service
%Tale 5 | | anual Local Systern
Telry izabled Local System
%Tarr lanual Local Systern
%Th? [ oK, ] [ Cancel I | Soply hutornatic Local Systern =
%Unlr lanual Local Systern
%Universal Flug and Play Device Host Provides s... anual Local Service
%Volume Shadow Copy Manages a... Marual Local Systam
%Webclient Enables Starked Autamnatic Local Service
4 windaws Audio Manaoes a...  Starked Automatic Local Swstem e
\ Extended A Standard /




1) Run the PostgreSQL command prompt via Start -> All Programs -
> PostgreSQL 8.1 -> Command Prompt. A Windows command

prompt will appear.
2) psql is a command-line interface to PostgreSQL

e+ Command Prompt

Active code page: 1252
C=“Program Files“PostgreSQL:~8.1%hinZ»
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How to connect to a PostgreSQL Server?

0 The postgres database account is a superuser by
default.

0 Steps:
1.Launch POSTGRESQL command prompt

2.Enter the following at the command prompt

= C:\Program Files\PostgreSQL\8.1\bin>psql -U
postgres -h localhost

w

.Provide superuser “postgres” password

4.-U postgres — indicates user name, -h localhost —
Indicates server is on local host

5.PostGRESQL prompt will appear — means that we are
connected to the database named “postgres”, the
default database.

= postgres=#



Setting a Sample Database



Setting up database

O Four steps:

1.
2.

3.
. Create database objects

Create database owner

Create storage for default table space and
tighten security(if required)

Create database

24



Create Database owner

0 Connect to default postgres
database(Refer to slides 21, 22)

0 To create a role, Enter:

W postgres=# CREATE ROLE <db owner> LOGIN
PASSWORD “<sample pwd>";

0 To verify creation of owner, Enter:
W postgres=# \du <db_owner>

25



Use c:\pgdata folder for storing default
table space

If you are running POSTGRESQL server In
a multiuser environment, then you need
to tighten the security for the C:\pgdata
folder. For desktop environment this is not
necessary.

To create the “sample ts” tablespace,

enter:

postgres=# CREATE TABLESPACE sample_ ts OWNER
<db_owner> LOCATION
"c:/pgdata/sampledb/system”;

To verify table space creation, run N
postgres=# \db+ <sample db>



Create Database

0 To create the “sample db” database,

enter:

W postgres=# CREATE DATABASE <sample_ db> OWNER
<db_owner> TEMPLATE templateO TABLESPACE
sample_ts;

o To list list all installed databases, enter:
B postgres=# \Il+

27



Create Database objects

o Steps involved
1.Connect to sample database and then enter
postgres=# \c <sample_db_ name>

Z2.Run the SQL DB scripts or queries to
create/update database objects.

3.List database objects:
postgres=# \d+
o Finally, enter:
W postgres:=# Analyze

[Jto update the statistics used by the PostgreSQL query
planner to generate good execution plans for queries

28



JDBC Connectivity

0 Install JDBC Driver
0 Testing Driver

0 Using JDBC Driver
0 Simple examples

29



Make sure to obtain the appropriate JDBC
version

Download the appropriate .jar file(s) into
your machine for installing JDBC driver

Set the class path

Add the complete path including the .jar file
name to the JAVA CLASSPATH variable

OR provide class path as command line
argument every time you run the Java
programs.

30



Setting CLASSPATH (more details)

0 Two Methods:

M Set CLASSPATH environment variable

C1Only for current command prompt session, run
CMD=> Set CLASSPATH=C:\tmp/psqgl-driver.jar

CITo set it CLASSPATH permanently

Open Control Panel -> system and add a new
environment variable called CLASSPATH

® Provide CLASSPATH for each program you
run

LCMD= java -classpath “c:\tmp\psql-driver.jar”
abc.java

31



To test If driver passes through the class
loader, lookup by class name, as shown in
the Java code snippet.

Example: Class name lookup

try {
Class.forName(''org.postgresgl .Driver'');
} catch (ClassNotFoundException cnfe) {

System.err.printin(""Couldn™"t find driver
class:");

cnfe.printStackTrace();
}

32



Using JDBC Driver (steps below)

1. Importing JDBC

= Any source that uses JDBC needs to import JDBC.sqgl.*
packages

2. Load the driver
= Class.forName(*'org.postgresqgl .Driver™);

= This will automatically register itself with JDBC driver

3. Connecting to database, enter

-« Connection db = DriverManager.getConnection(url,
username, password);

= For e.g. URL may look like jdbc:[drivertype]:[database]

4. Closing the connection
= db.close()

33



Simple JDBC connection example

import java.sqgl.DriverManager;
import java.sqgl.Connection;
import java.sqgl.SQLException;

public class Examplel {
public static void main(String[] argv) {

System.out.printIn(*'*Checking i1f Driver i1s registered with
DriverManager.'");

try {
Class.forName("org.postgresgl .Driver™);

} catch (ClassNotFoundException cnfe) {
System.out.printIn(""Couldn®"t find the driver!');
System.out.printIn(’'Let"s print a stack trace, and exit.");
cnfe.printStackTrace();

System.exit(l);

+

34



Simple JDBC Connection example (Cont)

System.out.printIn("'Registered the driver ok, so let"s make a connection.');
Connection ¢ = null;
try {
// The second and third arguments are the username and password,
// respectively. They should be whatever i1s necessary to connect
// to the database.
c = DriverManager.getConnection(*jdbc:postgresqgl://localhost/booktown™,
"username', '‘password™);
} catch (SQLException se) {
System.out.printIn(""Couldn®t connect: print out a stack trace and exit.');
se.printStackTrace();
System.exit(l);
+
it (c '= null)
System.out.printIn("'Hooray! We connected to the database!™);
else

System.out.printIn("'We should never get here.™);
3} 35
s



Simple |DBC Select

Statement s = null;
try {
S = c.createStatement();
} catch (SQLException se) {
System.out.printIn(""We got an exception while creating a statement:" +
"that probably means we"re no longer connected.);
se.printStackTrace();
System.exit(l);
+
ResultSet rs = null;
try {
rs = s.executeQuery(*'SELECT * FROM books'™);
} catch (SQLException se) {
System.out.printIn("'We got an exception while executing our query:' +
"that probably means our SQL s invalid);
se.printStackTrace();
System.exit(l);
+
int index = O;
try {
while (rs.next()) {
System.out.printIn(''Here"s the result of row " + Index++ + ":');
System.out.printIn(rs.getString(1));
+
} catch (SQLException se) {
System.out.printIn(""We got an exception while getting a result:this " +
"shouldn®t happen: we"ve done something really bad.™);
se.printStackTrace(); 36
System.exit(l);



No driver available SQLEXxception being
thrown while opening connection:

driver path might not be specified in the class
path, or the value In the parameter is correct.

Might throw ClassNotFoundException if
driver Is not installed
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(Questions?
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Reterences

0 Central site: www.postgresql.org
B Contains documentation, latest releases, FAQ and lots of other stuff
O Windows Installation reference document

B http://www.charltonlopez.com/documents/getting_started with_postg
resqgl_for_ windows.zip

0O Windows installation screeshots from PostgreSQL site:
B http://pginstaller.projects.postgresql.org/
O Windows installation FAQ:
B http://pginstaller.projects.postgresql.org/fag/FAQ_windows.html
0 Version 8.1.4
B Doc Reference: http://www.postgresql.org/docs/8.1/static/index.html

¥ Tutorial:
http://www.postgresqgl.org/docs/8.1/static/tutorial.html

W SQL Reference:
http://www.postgresqgl.org/docs/8.1/static/sql.html

0 JDBC:

B http://www.cs.toronto.edu/—~faye/343/f07/postgres.shtml

0 General FAQ: 39
O www.postgresqgl.org/docs/faqs.FAQ.html



