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Magnus Naeslund
(<mag@fbab.net>

oS Processor Version Reported Remarks
AT RS6000 73 2002-11-12, see also
Andreas doc/FAQ _ATX
Feugswetter
(<Zeugswetterhappardat.at™)
BSD/OS k86 7.3 2002-10-25, Bruce 4.2
Momjian
(<pgman@candle.pha.pa.us>)
FreeBSD Alpha 7.3 2002-11-13, Chris
[Kings-Lynne
(<chriskl@familyhealth.com.au™
[FreeBSD KE6 7.3 2002-10-29_ 3.3,
Nigel J. Andrews
(<nandrews@invegtaystems.co.ukf
4.7, Larry
[Rosenmarn
(<ler@lerctr.or{y>),
5.0, Sean
IChittenden
(<zean@chittendpn.org™)
HP-UX PA-RISC 7.3 2002-10-28, 10.20 |gce and cc; see
Tom Lane also
(<tglesss.pgh. pElomFRO HPUX
11.00,11.11, 32 &
64 bit, Giles Lean
(<giles@nemston| com.au>)
IRTX MIPS 7.3 2002-10-27_ Ian [r1x64 Komma 6.5
Barwick
(<barwickegre. ngt>)
Linux Alpha 7.3 2002-10-28, 2.4 19-pre6
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Magnus Naeslund

3.2 Christopher
[Kings-Lynne
(<chriskl@famil

(<mag@fbak.net>),

0S Processor Version Reported Remarks

[Linux PlayStation 2 7.3 2002-11-19, Fundef
Permaine Cheung [HAS TEST AND |
<pcheungaredhatremord slock t

typedef

[Linux PPC74xx 7.3 2002-10-26, Tom [bye 2.2.18; Apple
[Lane G3
(<tgl@sss.pgh.ph.us>)

Linux S/390 7.3 2002-11-22, both s390 and
Permaine Cheung [s390x (32 and 64
<pcheungaredhatbifpm=)

[Linux Sparc 7.3 2002-10-26, Doug (3.0
MMeNaught
(<doug@menaught [ org™)

[Linux K86 7.3 2002-10-26, 2.4
Alvaro Herrera
(<alvherreadcc.fichile.cl>)

MhacOS X PPC 7.3 2002-10-28, 10.1,

[Tom Lane
(<tglesss.pgh.ph.us>),
10.2.1, Adam

[Witney

(<awitneya@sghms| ac.uk>)

NetBSD arm32 7.3 2002-11-19, 16
[Patrick Welche
(<prlwl@newn.caf.ac.uk™>)

NetBSD %86 73 P002-11-14. 16
[Patrick Welche
(<prlwl@newn.caf.ac.uk™>)

OpenBSD Sparc 7.3 2002-11-17. 32
(Christopher
[Kings-Lynne
(<chrisklaefamilyhealth.com.au™>

OpenBSD K86 7.3 2002-11-14. 3.1

vhealth.com.au™




oS Processor Version Reported Remarks
BeOS x86 7.2 2001-11-29, Cyril needs updates to
Velter semaphore code
(<oyril .veltera@libertysurf. fr>
05 Processor Version Reported Remarks
DGUX 54R4.11 m88k 6.3 1998-03-01, Brian [no recent reports
E Gallew
(<geek+@cm. adul)
Linux armv4l 7.2 2001-12-10, Mark 2.2x
K nox
(<segfault@hard]line.org>)
ILimux MIPS 7.2 2001-11-15. Hisao [2.0.x; Cobalt
Shibuya Qube2
(<shibuya@alphal or.jp>)
MELinux DR1 [PPC750 7.0 2001-04-03, 7.1 neads OS
Tatsuo Ishii (<t-  update?
ishii@sra.co.jig>)
NetBSD Alpha 7.2 12001-11-20, 1.5W
Thomas Thai
(<tocm@minnesotal com>)
NetBSD m68k 7.0 2000-04-10, Henry [Mac 8xx
IB. Hotz
(<hotz@ipl.nasalgov:=)
NetBSD MIPS 7.2.1 2002-06-13, 1.53
Warwick Hunter
(<whunter®agile| tv>)
NetBSD [PPC 72 2001-11-28 Bill 1.5
Studenmund
(<wrstudenanstbpd.org™)
NetBSD Sparc 72 2001-12-03, 2- and 64-bit
Matthew Green lbuilds
(ﬂnrg@e terna.com.au>)
NetBSD IVAX 7.1 2001-03-30, Tom |1.5
I. Helbekkimo
(<tihakpnowest . ho>)
NeXTSTEP K86 6.X 1998-03-01, David [bit rot suspectad
Wetzel
(<dave@turbocat| de>)
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0S Processor Version Reported Remarks

QONX 4 RTOS 86 7.2 2001-12-10, Bernd [needs updates to
Tepge semaphore code;
(<tegge@repas- [seealso
aeqg.de>) doc/FAQ ONX4
QINX RTOS v6 86 7.2 2001-11-20, Igor  |patches available
[Kovalenko in archives. but too

(<Igor.Kovalenkflaedon¥dla . com™

SunOs 4 Sparc 7.2 2001-12-04,
Tatsuo Ishii (<t-

ighii@ara.co.ig>)

System V R4 m8sk 6.2.1 1998-03-01, Doug |needs new TAS
[Winterburn spinlock code
(<dlwaseavme . xrpads . com™)

System V R4 MIPS 6.4 1998-10-28, Frank |no recent reports
Ridderbusch
(<ridderbusch.padasni.de>)

[Ultrix MIPS 7.1 2001-03-26 TAS spinlock code
not detected

[Ultrix (VA 6.% 1998-03-01
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local database user authentication-method [authentication-option]

host database user IP-address IP-mask authentication-method

[authenticationoption]

hostssl database user IP-address IP-mask authentication-method
[authenticationoption]
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local

This record matches connection attempts using Unix domain sockets. Without a record of this
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type, Unix-domain socket connections are disallowed

host

This record matches connection attempts using TCP/IP networks. Note that TCP/IP connections
are disabled unless the server is started with the -1 option or the tcpip socket postgresgl.
conf configuration parameter is enabled.

hostssl

This record matches connection attempts using SSL over TCP/IP. host records will match either
SSL or non-SSL connection attempts, but hostss1 records require SSL connections.

To be able make use of this option the server must be built with SSL support enabled. Furthermore,
SSL must be enabled by enabling the option ss1 in postgresgl.conf (see Section 3.4).
database

Specifies which databases this record matches. The value a11 specifies that it matches all
databases. The value sameuser specifies that the record matches if the requested database has
the same name as the requested user. The value samegroup specifies that the requested user
must a member of the group with the same name as the requested database. Otherwise, this is

the name of a specific PostgreSQL database. Multiple database names can be supplied by
separating them with commas. A file containing database names can be specified by preceding
the file name with @. The file must be in the same directory as pg_hba . conf.

user

Specifies which PostgreSQL users this record matches. The value a11 specifies that it matches
all users. Otherwise, this is the name of a specific PostgreSQL user. Multiple user names can be
supplied by separating them with commas. Group names can be specified by preceding the group
name with +. A file containing user names can be specified by preceding the file name with @.
The file must be in the same directory as pg_hba.conf.

IP-address

IP-mask

These two fields contain IP address/mask values in standard dotted decimal notation. (IP addresses
can only be specified numerically, not as domain or host names.) Taken together they

specify the client machine IP addresses that this record matches. The precise logic is that
(actual-IP-address xor IP-address-field) and IP-mask-field

must be zero for the record to match. (Of course IP addresses can be spoofed but this consideration
is beyond the scope of PostgreSQL.)

These fields only apply to host and hostssl records.

authentication-method

Specifies the authentication method to use when connecting via this record. The possible choices
are summarized here; details are in Section 6.2.

trust

The connection is allowed unconditionally. This method allows anyone that can connect to

the PostgreSQL database to login as any PostgreSQL user they like, without the need for a
password. See Section 6.2.1 for details.

reject



The connection is rejected unconditionally. This is useful for “filtering out” certain hosts
from a group.

mdb

Requires the client to supply an MDS5 encrypted password for authentication. This is the
only method that allows encrypted passwords to be stored in pg _shadow. See Section 6.2.2
for details.

crypt

Like md5 method but uses older crypt encryption, which is needed for pre-7.2 clients. md5
is preferred for 7.2 and later clients.

password

Same as "md5", but the password is sent in clear text over the network. This should not be

used on untrusted networks. See Section 6.2.2 for details.

krb4

Kerberos V4 is used to authenticate the user. This is only available for TCP/IP connections.
krb5

Kerberos V5 is used to authenticate the user. This is only available for TCP/IP connections.
ident

Obtain the operating system user name of the client (for TCP/IP connections by contacting

the ident server on the client, for local connections by getting it from the operating system)

and check if the user is allowed to connect as the requested database user by consulting the

map specified after the ident key word.

If you use the map sameuser, the user names are assumed to be identical. If not, the map

name is looked up in the file pg_ident.conf inthe same directory as pg_hba.conf.

The connection is accepted if that file contains an entry for this map name with the identsupplied
user name and the requested PostgreSQL user name.

For local connections, this only works on machines that support Unix-domain socket credentials
(currently Linux, FreeBSD, NetBSD, and BSD/OS).

See Section 6.2.4 below for details.

pam

authentication-option
The meaning of this optional field depends on the chosen authentication method and is described

in the next section.
(o 03,51 125 ,0 pg_hba 1 5l Jle G

Allow any user on the local system to connect to any database under
any user name using Unix-domain sockets (the default for local

#
#
# connections).
#
#

TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD
local all all trust

o)



# The same using local loopback TCP/IP connections.

#

# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD

host all all 127.0.0.1 255.255.255.255 trust

# Allow any user from any host with IP address 192.168.93.x to connect
# to database "templatel" as the same user name that ident reports for
# the connection (typically the Unix user name).

#

# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD

host templatel all 192.168.93.0 255.255.255.0 ident sameuser

# Allow a user from host 192.168.12.10 to connect to database

# "templatel" if the user’s password is correctly supplied.

#

# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD

host templatel all 192.168.12.10 255.255.255.255 md5

# In the absence of preceding "host" lines, these two lines will

# reject all connection from 192.168.54.1 (since that entry will be

# matched first), but allow Kerberos V connections from anywhere else
# on the Internet. The zero mask means that no bits of the host IP

# address are considered so it matches any host.

#

# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD

host all all 192.168.54.1 255.255.255.255 reject

host all all 0.0.0.0 0.0.0.0 krbb

# Allow users from 192.168.x.x hosts to connect to any database, if

# they pass the ident check. If, for example, ident says the user is

# "bryanh" and he requests to connect as PostgreSQL user "guestl", the
# connection is allowed if there is an entry in pg ident.conf for map
# "omicron" that says "bryanh" is allowed to connect as "guestl".

#

# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD

host all all 192.168.0.0 255.255.0.0 ident omicron

If these are the only three lines for local connections, they will
allow local users to connect only to their own databases (databases
with the same name as their user name) except for administrators and
members of group "support" who may connect to all databases. The file
$PGDATA/admins contains a list of user names. Passwords are required in

all cases.

#
#
#
#
#
#
#
# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD

local sameuser all mdb

local all @admins md5

local all +support md5

# The last two lines above can be combined into a single line:

local all @admins, +support md5

# The database column can also use lists and file names, but not groups:

oY



local dbl,db2,@demodbs all md5
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kadmin% ank -randkey postgres/server.my.domain.org

kadmin% ktadd -k krb5.keytab postgres/server.my.domain.org
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map-name ident-username database-username

aii gols |3 6 Julis Map-name .09 oo 0,55 5 8 aiile J> slalad 3 Sleasgs b
o3>l Jolepionns 1 )l5 plaS a8 aisS co (pnd 00 Ald g0 .0l 0 pg_hba.conf s ool sl
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el 00wl 55 0 pg_ident L 5l Jl

# MAPNAME IDENT-USERNAME PG-USERNAME
omicron bryanh bryanh

omicron ann ann

# bob has user name robert on these machines
omicron robert bob

# bryanh can also connect as guestl

omicron bryanh guestl

PAM (5bg) 42 Cug05l,>1 A
S oo ooliwl Cugr axis (¢l (Pluggable Authentication Modules)
Cogd il Ol Y-F-Y
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No pg hba.conf entry for host 123.123.123.123, user andym, database testdb
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Password authentication failed for wuser ’andym’
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aS oS S |y og> ident l53ls 5 L Kerberos b jgue 5o, .0l cad pndy 86l 0y 135 o ey

S (658 15l Cagal >l g 4 dian sl
FATAL 1: user "andym" does not exist

Cewloduis uSl.: AJGQ;JA ).g)ls

FATAL 1: Database "testdb" does not exist in the system catalog.
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pg_dump -h host1 dbname | psql -h host2 dbname
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pg_dumpall -p 5432 | psgl -d templatel -p 6543
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pg_dumpall > backup

pg_ctl stop

mv /usr/local/pgsgl /usr/local/pgsgl.old
cd /usr/src/postgresql-7.3.2

gmake install

). http://jakarta.apache.org/ant/index.html

! internal data storage format
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initdb -D /usr/local/pgsgl/data
postmaster -D /usr/local/pgsgl/data
psgl templatel < backup

o515 ol lerlled 3,5 ygieile 4-Y
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$ ps auxww | grep “postgres

postgres 960 0.0 1.1 6104 1480 pts/1 SN 13:17 0:00 postmaster

-i

postgres 963 0.0 1.1 7084 1472 pts/1 SN 13:17 0:00 postgres: stats buffer
postgres 965 0.0 1.1 6152 1512 pts/1 SN 13:17 0:00 postgres: stats collector
process

postgres 998 0.0 2.3 6532 2992 pts/1 SN 13:18 0:00 postgres: tgl runbug
127.0.0.1 idle

postgres 1003 0.0 2.4 6532 3128 pts/1 SN 13:19 0:00 postgres: tgl regression
[local] SELECT waiting

postgres 1016 0.1 2.4 6532 3080 pts/1 SN 13:19 0:00 postgres: tgl regression

[local] idle in transaction

). http://jakarta.apache.org/ant/index.html

! statistics collector
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Column Name

Type

Description

relation

oid

The OID of the locked relation,
or null if the lockable object 1s a
transaction ID. This column can
be joined with the pg_class
system catalog to get more
information on the locked
relation. Note however that this
will only work for relations in
the current database (those for
'which the database column is
either the current database’s
OID or zero).

database

oid

The OID of the database in
iwhich the locked relation exists,
or null if the lockable object 1s a
transaction ID. If the lock is on a
zlobally-shared table, this field
will be zero. This column can be
joined with the pg_database
system catalog to get more
information on the locked
object’s database.

transaction

peid

The ID of a transaction, or null
if the lockable object is a
relation. Every transaction holds
an exclusive lock on its
transaction ID for its entire
duration. If one transaction finds
it necessary to wait specifically
for another transaction, it does
so by attempting to acquire share
lock on the other transaction ID.
That will succeed only when the
other transaction terminates and
releases its locks.

pid

integer

The process ID of the
PostgreSQL backend belonging
to the session that has acquired
or is attempting to acquire the
lock. If you have enabled the
statistics collector, this column
can be joined with the
pg_stat activity view to
zet more information on the
lbackend holding or waiting to

hold the lock.
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Column Name Type Description

mode text The mode of the requested or
held lock on the lockable object.
For more information on the
different lock modes available in
PostgreSQL, refer to the
\PostgreSOL User’s Guide.

isgranted boolean True if this lock has been
granted (is held by this session).
False indicates that this session
is currently waiting to acquire
this lock, which implies that
some other session is holding a
conflicting lock mode on the
same lockable object. This
backend will sleep until the
other lock is released (or a
deadlock situation is detected).
A single backend can be waiting
to acquire at most one lock at a
time.
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play=# SELECT relfilenode, relpages
play-# FROM pg class

play-# WHERE relname = ’customer’;

relfilenode | relpages
_____________ I
16806 | 60

(1 row)
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play=# SELECT relname, relpages

play-# FROM pg class

play-# WHERE relname = ’'pg toast 16806’ OR
play-# relname = ’'pg toast 16806 index’
play-# ORDER BY relname;

relname | relpages

______________________ o

pg_toast 16806 | O

pg_toast 16806 index | 1
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play=# SELECT c2.relname, c2.relpages

play-# FROM pg class c, pg class c2, pg_index i
play-# WHERE c.relname = ’customer’ AND
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play-# c2.o0id = i.indexrelid

play-# ORDER BY c2.relname;

relname | relpages

______________________ I,
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play=# SELECT relname, relpages
play-# FROM pg class
play-# ORDER BY relpages DESC;

relname | relpages
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______________________ +__________
bigtable | 3290

customer | 3144
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PGconn *PQconnectdb (const char *conninfo)
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user
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Password
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option
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PGconn *PQsetdblLogin(const char *pghost,
const char *pgport,

const char *pgoptions,

const char *pgtty,

const char *dbName,

const char *login,

const char *pwd)
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PGconn *PQsetdb (char *pghost,
char *pgport,

char *pgoptions,

char *pgtty,

char *dbName)
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PGconn *PQconnectStart (const char *conninfo)

PostgresPollingStatusType PQconnectPoll (PGconn *conn)
conn=PQconnectStart ("connection info string")
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- b PGRES_POLLING_READING. PQconnectPol{ conn) lg=1,5 o ,51 51
S oo plol PQsocket(conn) (gq, oyuile> s, select()

imbg &l select() o sl PGRES_POLLING_WRITING. I Jlg3l,8 oy 51 51
g3 o0 plasl PQsocket(conn) (s,
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PGresult* PQfn (PGconn* conn,

int fnid,
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int *result buf,

int *result len,

int result is int,
const PQArgBlock *args,

int nargs);

Sade a5 cwl (S840, Sl Tesult_buflogd oo 1> a5 conl ol ool awliss fnid wigilis

result_len ool iS5l Jlade 0 n33 gl S slad glyls b g 0,5 o 1,8 o1 o oS
09_3)Liiﬁ|o)9_A CA_%L ¥ oo 4ol - )_f‘.A_QQLS_A‘JL_JJ\) u;_azf)g)Lx_iA(Jﬁ_k
slaaigilis nargs g args .0gn wales jao plp Sheo pl e 0 9 G plpresult is_int laae

typedef struct {
int len;

int isint;

union {

int *ptr;

int integer;
}ous

} PQArgBlock;

A8 oo 0,5 5L e PGresult™ S pqfn

libpq Lo,y &lg5 -Y

S oo Jbd 1 185 IS 0ig b, S s lbls )l obs, PQtrace
void PQtrace (PGconn *conn
FILE *debug port)

S oo Jlb e |, PQtrace alwgs oo 51 obs, PQuntrace

void PQuntrace (PGconn *conn)
libpq J oS &y =Y

typedef void (*PQnoticeProcessor) (void *arg, const char *message);
PQOnoticeProcessor

PQOsetNoticeProcessor (PGconn *conn,

PQnoticeProcessor proc,

void *arg);
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Bl atdls 1) 5 B b oy (nl gl Cenlys )0 5e) sl JLai]

hostname:port:database:username:password

Sgdice Joli ) sz dod a5 F b o iBly pusl S ySaa LT 5l plaS o

Obe® 51 ol lp oS ggien | slome pue (o s 595 0 Siasly pgpass ;o L

/*

* testlibpg.c

*

* Test the C version of libpgqg,
* library.

*/

#include <stdio.h>
#include <libpg-fe.h>
void

exit nicely (PGconn *conn)
{

PQfinish (conn) ;

exit (1);

}

main ()

{

char *pghost,
*pgport,

*pgoptions,

*pgtty;

char *dbName;

int nFields;

int i,

J7

/* FILE *debug; */
PGconn *conn;
PGresult *res;

/*

the PostgreSQL

S oo oolawl chmod 0600 .pgpass
digod grdol p

libpq & bg:ye V Jls

frontend

* begin, by setting the parameters for a backend connection if the

* parameters are null,

\a

then the system will try to use reasonable



* defaults by looking up environment variables or, failing that,
* using hardwired constants

*/

pghost = NULL; /* host name of the backend server */

pgport = NULL; /* port of the backend server */

pgoptions = NULL; /* special options to start up the backend

* server */

pgtty = NULL; /* debugging tty for the backend server */

dbName = "templatel";

/* make a connection to the database */

conn = PQsetdb (pghost, pgport, pgoptions, pgtty, dbName) ;

/*

* check to see that the backend connection was successfully made
*/

if (PQstatus(conn) == CONNECTION BAD)

{

fprintf (stderr, "Connection to database ’'%s’ failed.\n", dbName) ;
fprintf (stderr, "%$s", PQerrorMessage (conn));

exit nicely(conn);

}

/* debug = fopen ("/tmp/trace.out","w"); */

/* PQtrace (conn, debug); */

/* start a transaction block */

res = PQexec (conn, "BEGIN");

if (!res || PQresultStatus(res) != PGRES COMMAND OK)

{

fprintf (stderr, "BEGIN command failed\n");

PQclear (res) ;

exit nicely(conn);

}

/*

* should PQclear PGresult whenever it is no longer needed to avoid
* memory leaks

*/

PQclear (res);

/*

* fetch rows from the pg database, the system catalog of

* databases

*/

res = PQexec(conn, "DECLARE mycursor CURSOR FOR SELECT * FROM pg_database");
if (!res || PQresultStatus(res) != PGRES COMMAND OK)
{

fprintf (stderr, "DECLARE CURSOR command failed\n");
PQclear (res) ;

exit nicely(conn);

}
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PQclear (res) ;

res = PQexec (conn, "FETCH ALL in mycursor");
if (!res || PQresultStatus(res) != PGRES TUPLES OK)
{

fprintf (stderr, "FETCH ALL command didn’t return tuples properly\n");
PQclear (res);

exit nicely(conn);

}

/* first, print out the attribute names */
nFields = PQnfields (res);

for (i = 0; 1 <nFields; 1i++)

printf ("%$-15s", PQfname(res, 1i));

printf ("\n\n");

/* next, print out the rows */

for (i = 0; 1 <PQOntuples(res); i++)

{

for (j = 0; j <nFields; j++)

printf ("%$-15s", PQgetvalue(res, i, j));
printf ("\n");

}

PQclear (res);

/* close the cursor */

res = PQexec(conn, "CLOSE mycursor");
PQclear (res) ;

/* commit the transaction */

res = PQexec (conn, "COMMIT");

PQclear (res) ;

/* close the connection to the database and cleanup */
PQfinish (conn) ;

/* fclose (debug); */

return O;

}

libpq & by, ¥ Jls

/*
* testlibpg2.c

* Test of the asynchronous notification interface

*

* Start this program, then from psgl in another window do

Yo



* NOTIFY TBLZ2;

* Or, if you want to get fancy, try this:
* Populate a database with the following:

* CREATE TABLE TBL1 (i int4);

* CREATE TABLE TBL2 (i int4);

* CREATE RULE rl AS ON INSERT TO TBL1 DO
* (INSERT INTO TBL2 values (new.i); NOTIFY TBL2);

* and do

* INSERT INTO TBLl values (10);

*

*/

#include <stdio.h>

#include "libpg-fe.h"

void

exit nicely (PGconn *conn)

{

PQfinish (conn) ;

exit (1) ;

}

main ()

{

char *pghost,

*pgport,

*pgoptions,

*pgtty;

char *dbName;

int nFields;

int i,

37

PGconn *conn;

PGresult *res;

PGnotify *notify;

/*

* begin, by setting the parameters for a backend connection if the
* parameters are null, then the system will try to use reasonable
* defaults by looking up environment variables or, failing that,
* using hardwired constants

*/

pghost = NULL; /* host name of the backend server */

pgport = NULL; /* port of the backend server */

&



pgoptions = NULL; /* special options to start up the backend
* server */

pgtty = NULL; /* debugging tty for the backend server */
dbName = getenv ("USER"); /* change this to the name of your test
* database */

/* make a connection to the database */

conn = PQsetdb (pghost, pgport, pgoptions, pgtty, dbName);

/*

* check to see that the backend connection was successfully made
*/

if (PQstatus(conn) == CONNECTION BAD)

{

fprintf (stderr, "Connection to database ’'%s’ failed.\n", dbName) ;
fprintf (stderr, "%$s", PQerrorMessage (conn));

exit nicely(conn);

}

res = PQexec(conn, "LISTEN TBL2");

if (!res || PQresultStatus(res) != PGRES COMMAND OK)

{

fprintf (stderr, "LISTEN command failed\n");

PQclear (res) ;

exit nicely(conn);

}

/*

* should PQclear PGresult whenever it is no longer needed to avoid
* memory leaks

*/

PQclear (res) ;

while (1)

{

/*

* wait a little bit between checks; waiting with select ()

* would be more efficient.

*/

sleep (1) ;

/* collect any asynchronous backend messages */
PQconsumelInput (conn) ;

/* check for asynchronous notify messages */

while ((notify = PQnotifies(conn)) != NULL)

{

fprintf (stderr,

"ASYNC NOTIFY of ’%s’ from backend pid ’%d’ received\n",
notify->relname, notify->be pid);

free(notify);

}

}

A%



/* close the connection to the database and cleanup */
PQfinish (conn) ;
return 0;

}
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/*
* testlibpg3.c Test the C version of Libpg, the PostgreSQL frontend

* library. tests the binary cursor interface

* populate a database by doing the following:

* CREATE TABLE testl (i int4, d real, p polygon);

* INSERT INTO testl values (1, 3.567, polygon ' (3.0, 4.0, 1.0, 2.0)");
* INSERT INTO testl values (2, 89.05, polygon ' (4.0, 3.0, 2.0, 1.0)");

* the expected output is:

* tuple 0: got i = (4 bytes) 1, d = (4 bytes) 3.567000, p = (4
* bytes) 2 points boundbox = (hi=3.000000/4.000000, lo =
* 1.000000,2.000000) tuple 1: got i = (4 bytes) 2, d = (4 bytes)

* 89.050003, p = (4 bytes) 2 points boundbox =
* (hi=4.000000/3.000000, lo = 2.000000,1.000000)

*
*

*/

#include <stdio.h>

#include "libpg-fe.h"

#include "utils/geo_decls.h" /* for the POLYGON type */
void

exit nicely (PGconn *conn)

{

PQfinish (conn) ;

exit (1) ;

}

main ()

{
char *pghost,

YA



*pgport,

*pgoptions,

*pgtty;

char *dbName;

int nFields;

int i,

J;

int i fnum,

d fnum,

p_fnum;

PGconn *conn;

PGresult *res;

/*

* begin, by setting the parameters for a backend connection if the
* parameters are null, then the system will try to use reasonable
* defaults by looking up environment variables or, failing that,
* using hardwired constants

*/

pghost = NULL; /* host name of the backend server */

pgport = NULL; /* port of the backend server */

pgoptions = NULL; /* special options to start up the backend

* server */

pgtty = NULL; /* debugging tty for the backend server */

dbName = getenv ("USER"); /* change this to the name of your test
* database */

/* make a connection to the database */

conn = PQsetdb (pghost, pgport, pgoptions, pgtty, dbName) ;

/*

* check to see that the backend connection was successfully made
*/

if (PQstatus(conn) == CONNECTION_ BAD)

{

fprintf (stderr, "Connection to database ’%s’ failed.\n", dbName) ;
fprintf (stderr, "%$s", PQerrorMessage (conn));

exit nicely(conn);

}

/* start a transaction block */

res = PQexec (conn, "BEGIN");

if (!res || PQresultStatus(res) != PGRES COMMAND OK)

{

fprintf (stderr, "BEGIN command failed\n");

PQclear (res);

exit nicely(conn);

}

/*

* should PQclear PGresult whenever it is no longer needed to avoid

va



* memory leaks

*/

PQclear (res) ;

/*

* fetch rows from the pg database, the system catalog of
* databases

*/

res = PQexec(conn, "DECLARE mycursor BINARY CURSOR FOR SELECT * FROM testl");
if (!res || PQresultStatus(res) != PGRES COMMAND OK)
{

fprintf (stderr, "DECLARE CURSOR command failed\n");
PQclear (res) ;

exit nicely(conn);

}

PQclear (res);

res = PQexec (conn, "FETCH ALL in mycursor");

if (!res || PQresultStatus(res) != PGRES TUPLES OK)
{

fprintf (stderr, "FETCH ALL command didn’t return tuples properly\n");
PQclear (res) ;

exit nicely(conn);

}

i fnum = PQfnumber (res, "i");

d fnum = PQfnumber (res, "d");

p_fnum = PQfnumber (res, "p");

for (1 = 0; 1 <3; i++)

{

printf ("type[%d] = %d, size[%d] = %d\n",

i, PQftype(res, i),

i, PQfsize(res, 1));

}

for (1 = 0; 1 <PQOntuples(res); i++)

{

int *ival;

float *dval;

int plen;

POLYGON *pval;

/* we hard-wire this to the 3 fields we know about */
ival = (int *) PQgetvalue(res, i, i fnum);

dval = (float *) PQgetvalue(res, i, d fnum);

plen = PQgetlength(res, i, p fnum);

/* )

* plen doesn’t include the length field so need to

* increment by VARHDSZ

*/



pval = (POLYGON *) malloc(plen + VARHDRSZ) ;

pval->size = plen;

memmove ( (char *) &pval->npts, PQgetvalue(res, i, p_ fnum), plen);
printf ("tuple %d: got\n", 1i);

printf(" i = (%d bytes) %d,\n",

PQgetlength(res, i, i fnum), *ival);

printf (" d = (%d bytes) %f,\n",

PQgetlength(res, i, d fnum), *dval);

printf (" p = (%d bytes) %d points \tboundbox = (hi=%f/%f, lo = %f,%f)\n",
PQgetlength(res, i, d fnum),

pval->npts,

pval->boundbox.xh,

pval->boundbox.yh,

pval->boundbox.x1,

pval->boundbox.yl) ;

}

PQclear (res);

/* close the cursor */

res = PQexec(conn, "CLOSE mycursor");

PQclear (res);

/* commit the transaction */

res = PQexec(conn, "COMMIT"):;

PQclear (res);

/* close the connection to the database and cleanup */
PQfinish (conn) ;

return O;

}

03 s gLl Y-V-Y

Libpq &b 31 S bl 4 (o o

oolitul 3,90 Wlgi o jokaz 1P y3 5,5 (oo Lanily a8 go )l & el e V=Y Jlie

>

S5 18

Example 2-1. Large Objects with Libpq Example Program

* testlo.c--

* test using large objects with libpg

* Copyright (c) 1994, Regents of the University of California

AN



*/

#include <stdio.h>

#include "libpg-fe.h"

#include "libpg/libpg-fs.h"

#define BUFSIZE 1024

/*

* importFile

* import file "in filename" into database as large object "lobjoid"
) _

*/

0id

importFile (PGconn *conn, char *filename)
{

0id lobjId;

int lobj fd;

char buf[BUFSIZE];

int nbytes,

tmp;

int fd;

/*

* open the file to be read in

*/

fd = open(filename, O RDONLY, 0666);
if (fd <0)

{ /* error */

fprintf (stderr, "can’t open unix file %$s\n", filename);
}

/*

* create the large object

*/

lobjId = lo creat(conn, INV _READ | INV _WRITE);

if (lobjId == 0)

fprintf (stderr, "can’t create large object\n");

lobj fd = lo open(conn, lobjId, INV WRITE);

/*

* read in from the Unix file and write to the inversion file
*/

while ((nbytes = read(fd, buf, BUFSIZE)) >0)

{

tmp = lo write(conn, lobj fd, buf, nbytes);

if (tmp <nbytes)

fprintf (stderr, "error while reading large object\n");

}
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(void) close (fd);

(void) lo close(conn, lobj fd);

return lobjId;

}

void

pickout (PGconn *conn, 0id lobjId, int start, int len)
{

int lobj fd;

char *buf;

int nbytes;

int nread;

lobj fd = lo open(conn, lobjId, INV_READ);

if (lobj fd <0)

{

fprintf (stderr, "can’t open large object %d\n",
lobjId);

}

lo lseek(conn, lobj fd, start, SEEK SET);

buf = malloc(len + 1);

nread = 0;

while (len - nread >0)

{

nbytes = lo read(conn, lobj fd, buf, len - nread);
buf [nbytes] = " ’;

fprintf (stderr, ">>>%s", buf);

nread += nbytes;

}

free (buf) ;

fprintf (stderr, "\n");

lo close(conn, lobj fd);

}

void

overwrite (PGconn *conn, 0Oid lobjId, int start, int len)
{

int lobj fd;

char *buf;

int nbytes;

int nwritten;

int 1i;

lobj fd = lo_open(conn, lobjId, INV_READ);

if (lobj fd <0)

{

fprintf (stderr, "can’t open large object %d\n",
lobjId);

}
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lo lseek(conn, lobj fd, start, SEEK SET);
buf = malloc(len + 1);

for (i = 0; 1 <len; i++)

buf[i] = "X’';
buf(i] ="' ’;
nwritten = 0;

while (len - nwritten >0)

{

nbytes = lo write(conn, lobj fd, buf + nwritten, len - nwritten);
nwritten += nbytes;

}

free (buf) ;

fprintf (stderr, "\n");

lo close(conn, lobj fd);

}

/*

* exportFile * export large object "lobjOid" to file "out filename"
*

*/

void

exportFile (PGconn *conn, 0Oid lobjId, char *filename)
{

int lobj fd;

char buf[BUFSIZE];

int nbytes,

tmp;

int fd;

/*

* create an inversion "object"

*/

lobj fd = lo open(conn, lobjId, INV_READ);

if (lobj fd <0)

{

fprintf (stderr, "can’t open large object %d\n",
lobjId);

}

/*

* open the file to be written to

*/

fd = open(filename, O CREAT | O WRONLY, 0666);
if (fd <0)

{ /* error */

fprintf (stderr, "can’t open unix file %s\n",
filename) ;

}
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/*
* read in from the Unix file and write to the inversion file
*/

while ((nbytes = lo read(conn, lobj fd, buf, BUFSIZE)) >0)
{

tmp = write(fd, buf, nbytes);

if (tmp <nbytes)

{

fprintf (stderr, "error while writing %s\n",

filename) ;

}

}

(void) lo close(conn, lobj fd);

(void) close (fd);

return;

}

void

exit nicely (PGconn *conn)

{

PQfinish (conn) ;

exit (1) ;

}

int

main (int argc, char **argv)

{

char *in filename,

*out filename;

char *database;

0id lobjoOid;

PGconn *conn;

PGresult *res;

if (argc !'= 4)

{

fprintf (stderr, "Usage: %s database name in filename out filename\n",

argv[0]);

exit (1) ;

}

database = argv([1l];

in filename = argv[2];
out filename = argv([3];
/*

* set up the connection
*/

conn = PQsetdb (NULL, NULL, NULL, NULL, database);

/* check to see that the backend connection was successfully made */
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if (PQstatus(conn) == CONNECTION BAD)

{

fprintf (stderr, "Connection to database ’'%s’ failed.\n", database);
fprintf (stderr, "%$s", PQerrorMessage (conn));

exit nicely(conn);

}

res = PQexec(conn, "begin");

PQclear (res) ;

printf ("importing file %s\n", in filename);

/* lobjOid = importFile(conn, in filename); */

lobjOid = lo import(conn, in filename);

/*

printf ("as large object %d.\n", lobjoOid);

printf ("picking out bytes 1000-2000 of the large object\n");
pickout (conn, lobjOid, 1000, 1000);

printf ("overwriting bytes 1000-2000 of the large object with X’s\n");
overwrite (conn, lobjOid, 1000, 1000);

*/

printf ("exporting large object to file %$s\n", out filename);
/* exportFile (conn, lobjoOid, out filename); */

lo _export (conn, lobjOid, out filename);

res = PQexec (conn, "end");

PQclear (res);

PQfinish (conn) ;

exit (0);

}
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Example 3-1. pgtcl Example Program

# getDBs :

# get the names of all the databases at a given host and port number
# with the defaults being the localhost and port 5432

# return them in alphabetical order

proc getDBs { {host "localhost"} {port "5432"} } {

# datnames is the list to be result

set conn [pg connect templatel -host Shost -port S$port]

set res [pg exec $conn "SELECT datname FROM pg database ORDER BY datname"]
set ntups [pg result $res -numTuples]

for {set 1 0} {$i < $ntups} {incr i} {

lappend datnames [pg result $res -getTuple $i]

}

pg _result S$res -clear

pg_disconnect $conn

return $datnames

}
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can be established..,

client host
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to multiple backend servers SERVER
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CREATE FUNCTION tpl (integer, numeric) RETURNS integer AS '
UPDATE bank

SET balance = balance - $2

WHERE accountno = $1;

SELECT 1;

’ LANGUAGE SQL;

&.)\.AS‘)}‘)YQ Yooioon b\V LY uL.~.> LS‘)" ‘) é—’l‘ U"‘ g).;‘ys.o);)ls&;
SELECT tpl (17, 100.0);
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CREATE FUNCTION tpl (integer, numeric) RETURNS numeric AS '
UPDATE bank

SET balance = balance - $2

WHERE accountno = $1;

SELECT balance FROM bank WHERE accountno = $1;

’ LANGUAGE SQL;
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CREATE FUNCTION square root (double precision) RETURNS double precision
AS ’'dsqgrt’

LANGUAGE INTERNAL

WITH (isStrict);
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typedef struct Complex {
double x;
double vy;
} Complex;
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For instance:

Complex *

complex in(char *str)

{

double x, vy;

Complex *result;

if (sscanf(str, " ( %$1f , %1f )", &x, &y) != 2) {
elog (ERROR, "complex in: error in parsing %s", str);
return NULL;

}

result = (Complex *)palloc(sizeof (Complex));
result->x = x;

result->y = y;

return (result);

}
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char *

complex out (Complex *complex)

{

char *result;

if (complex == NULL)

return (NULL) ;

result = (char *) palloc(60);

sprintf (result, " (%g,%g)", complex->x, complex->y);
return (result);

}
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CREATE FUNCTION complex in(cstring)
RETURNS complex

AS ' PGROOT/tutorial/complex’
LANGUAGE C;

CREATE FUNCTION complex out (complex)
RETURNS cstring

AS ' PGROOT/tutorial/complex’
LANGUAGE C;
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CREATE TYPE complex (

internallength = 16,

input = complex in,
output = complex out
);
SSlos H-Y-Y
Lo Slos 0iSo glosioiy 9990 sla Xlas g right unary . left unary ;| PostgreSQL

aS S lo Slas gl o Wlgh oo a5 a0 Slas pb lan a5 (6,5 3Ll L alsiw
s 9 Al AL D925 g SO SO ST 06 oolainl il o Lo ) laiglas glgil 5 olacl
Sl 5San lodidgd oo (S0,5 50 Uas play G S Obl solewl gl 1) oroe [ Slos wilgs
Ll jokain dragly a5l &y S (gl el bl g o (slaaiglas 05 type-cast | ay el jguoxe
Al oo oolainl (glp Sae alas
Iy, =3ls LS a5 ool o underlying &U G Slez,8 6l "syntactic sugar" Slac ;o
So D ygmo 2 Ayl [ underlying U Sloe ol 5 L8 b Lol oy w20 0 plxl
s>y b 4 Wlg o aS |, Bl Cledol -l ]y, 5 il oo syntactic sugar ls),a Slos

ASS o poz 0S5 L) sue dacgazms g0 oS Sloe S ol ol Jlie G el Jlie
Sl omb Lo lawl jo. mlosls plodl 56 1) glgil dcgomme (i pai puiorad bo oS o0 2,8 Al o0

CREATE FUNCTION complex add(complex, complex)
RETURNS complex

AS ' PGROOT/tutorial/complex’

LANGUAGE C;

CREATE OPERATOR + (

leftarg = complex,

rightarg = complex,

procedure = complex add,

commutator = +
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CREATE FUNCTION complex add(complex, complex)
RETURNS complex

AS ' PGROOT/tutorial/complex’

LANGUAGE C;

CREATE OPERATOR + (

leftarg = complex,

rightarg = complex,

procedure = complex add,

commutator = +

);
olxi| #-Y-Y

sloul asleass o cdl Jlasl anle o cdl> polas olgies PostgreSQL o sl! aslgs

S5 l8 Ol 9y (8999 4 S Su a5 Gloj e Wigd e el Cl> Bl le o Wl s
Sy w33 gn Al Sl e (sl 0313 55 Sy ey ool ol Sy i pud (sl 9 iyl
aS ail oo Joore 2 S aad cl> Jlasl b adl Jlsl b g b gl adsl jlose
s il ey Wl S e S0 18 ssliiul 590 olol e Sl 5 Wi e
Aol e Dglae ol Tl cdl gl 2l s (o (6,l0gSS @ jls aS (gl ool b sl Uil 5 ge
B clle e ooy £45 SO woloal )5 Hhas 5l glascs sols glgil g (69959 Sgemme yo (pl pli
Bl as ol S Lo 310l Oglate asl glgil 9 (69959 (590 2 b Cal (Ko a5 5 )lo 0424
Iy s ;2 5l aiw polde lal mb aS ao o (golol Lo quiS Gy i &S od oolainl e
polie dinan g 09 oo Eg,0 yao jlsum .l oll g4l 5l Jlie sum LS o aculxe
&l ez ol SO paplesn Lo ST Jlo (gl paiS o poz 095 sz Sl )0 ggezmo LI, a8
=l zloalools g4 ol sl oz 2l 4y Ladd Lo s jluy acgoome olacl gly ools g9 (59, )15

oo p ©jga ool iy a5

CREATE AGGREGATE complex_sum (

sfunc = complex add,
basetype = complex,
stype = complex,

q0



initcond = " (0,0)’
)
SELECT complex sum(a) FROM test complex;

complex sum
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DECLARE

-- Declarations

BEGIN
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END;
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(setq auto-mode-alist

(cons ' ("\\ (postgres\\ Ipgsgl\\).*\\.[ch]\\’" . pgsgl-c-mode)
auto-mode-alist))

(setq auto-mode-alist

(cons " ("\\ (postgres\\ |pgsgl\\) .*\\.cc\\’" . pgsgl-c-mode)
auto-mode-alist))

(defun pgsgl-c-mode ()

;; sets up formatting for PostgreSQL C code

(interactive)

c-mode)

setg-default tab-width 4)

(

(

(c-set-style "bsd") ; set c-basic-offset to 4, plus other stuff
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(
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Catalog Name

Purpose

pg_aggregate

aggregate functions

Pg_am

index access methods

Pg_amop

access method operators

Pg_amproc

access method support procedures

pg_attrdef

icolumn default values

pg_attribute

table columns (“attributes”. “fields™)

pg cast

casts (data type conversions)

pg_class

tables, indexes, sequences (“‘relations™)

pg_constraint

check constraints, unique / primary key
constraints, foreign key constraints

pg_conversion

encoding conversion information

pg_database

databases within this database cluster

pg_depend

dependencies between database objects

pg_description

descriptions or comments on database objects

pg_group

eroups of database users

pg_index

additional index information

pg_inherits

table inheritance hierarchy

pg_language

languages for writing functions

pg_largeobject

large objects

pg_listener

asynchronous notification

pg namespace

namespaces (schemas)

pg_opclass

index access method operator classes

pg_operator

operators

pg_proc

functions and procedures

pg_rewrite

query rewriter rules

pg_shadow

database users

pg_statistic

loptimizer statistics

pg_trigger

triggers

data types
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pg_aggregate \-Y-¥

A Sl g0l (e AU SO S 00058 e milgi b alaly o Sledlbl pgaggregate

9> 5 ooy bl bas jhau o sl e G oy 4) WS o Jos polias 5l glacgee (g9,

g count sum | aii,le milgs cpl &l ,8 o polae cpl adS 5l ol Jlaae S g (o)l cillas

223l oo ol o CREATE AGGREGATE g0 b 0ya> sz alss max

Name Type References Description

agginoid regproc pg_proc.oid pg_proc OID of the
aggregate function

aggtransfn regproc pg_proc.oid Transition function

aggfinalfn regproc pg_proc.oid Final function (zero if
none)

aggtranstype oid pg_type.oid The type of the
aggregate function’s
internal transition
(state) data

agginitval text The 1nitial value of the

transition state. This is a
text field containing the
initial value in its
external string
representation. If the
field is NULL., the
transition state value

starts out NULL.

pg_aggregate (slpigiws V-V Jgor
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Name Type References Description

amname mame mame of the access
method

AImMowrer int4 pg_shadow.usesysid user ID of the owner
(currently not used)

amstrategies int2 nmumber of operator
strategies for this access
method

amsupport int2 number of support
routines for this access
method

amorderstrategy int2 zero if the index offers
no sort order, otherwise
the strategy number of
the strategy operator
that describes the sort
order

amcanunique bool does AM support
unique indexes?

amcanmulticol bool does AM support
multicolumn indexes?

amindexnulls bool does AM support
INULL index entries?

amconcurrent bool does AM support
concurrent updates?

amgettuple regproc pg_proc.oid “next valid tuple”
function

aminsert regproc pg_proc.oid “insert this tuple™
function

ambeginscan regproc pg_proc.oid “start new scan”
function

amrescan regproc pg_proc.oid “restart this scan”
function

amendscan regproc pg_proc.oid “end this scan™ function

ammarkpos regproc pg_proc.oid “mark current scan
position” function

amrestrpos regproc pg_proc.oid “restore marked scan
position” function

ambuild regproc pg_proc.oid build new index”
function

ambulkdelete regproc pg_proc.oid bulk-delete function

amcostestimate regproc pg_proc.oid estimate cost of an

indexscan

pg_am ligiw Y-V Jou>
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Name Type References Description

amopclaid oid pg opclass.oid the index opclass this
entry is for

amopstrategy int2 operator strategy
mumber

amopreqcheck bool index hit must be
rechecked

amopopr oid pg_operator.oid the operator’s

pg_operator OID

pg_amop slsgiw Y-V Joux
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Name Type References Description
amopclaid oid pg_opclass.oid the index opclass this
entry is for
amprocnum int2 support procedure index
AImproc regproc pg_proc.oid OID of the proc
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Name Type References Description

adrelid oid pg_class.oid The table this column
belongs to

adnum int2 pg_attribute.attnum The number of the
column

adbin text IAn internal
representation of the
column default value

adsrc text A human-readable
representation of the
default value

pg_attribute #-Y-¥
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Name Type References Description

attrelid oid pg_class.oid The table this column
belongs to

attname name Column name

atttypid oid pg_type.oid The data type of this
column




aftstatfarget

int4

attstattarget
controls the level of
detail of statistics
accumulated for this
column by ANALYZE. A
zero value indicates that
mo statistics should be
collected. A negative
value says to use the
system default statistics
target. The exact
meaning of positive
values is
datatype-dependent. For
scalar datatypes.
attstattarget is
both the target number
of “most common
values™ to collect, and
the target number of
histogram bins to
create.

attlen

int2

This is a copy of
pg_type.typlen of
this column’s type.

attnuimn

int2

The number of the
column. Ordinary
columns are numbered
from 1 up. System
columns, such as oid,
have (arbitrary) negative
numbers.

attndims

int4d

Number of dimensions,
if the column is an array
type: otherwise 0.
(Presently, the number
of dimensions of an
array is not enforced, so
any nonzero value
effectively means “it’s
an array’.)

attcacheoff

int4

Always -1 in storage,
but when loaded into a
tuple descriptor in
memory this may be
updated to cache the
offset of the attribute

within the tuple.




atttypmod

int4

atttypmod records
type-specific data
supplied at table
creation time (for
example, the maximum
length of a varchar
column). It is passed to
type-specific input
functions and length
coercion functions. The
value will generally be
-1 for types that do not
need typmod.

attbyval

bool

A copy of

pg_type.typbyval of
this column’s type

attstorage

char

Normally a copy of
Pg_tvpe.typstorage
of this column’s type.
For TOASTable
datatypes, this can be
altered after column
creation to control
storage policy.

attisset

bool

If true, this attribute 1s a
set. In that case. what is
really stored in the
attribute is the OID of a
tuple in the pg_proc
catalog. The pg_proc
tuple contains the query
string that defines this
set - 1.e., the query to
run to get the set. So the
atttypid (see above)
refers to the type
returned by this query,
but the actual length of
this attribute is the
length (size) of an oid.
--- At least this 1s the
theory. All this is
probably quite broken
these days.

attalign

char

A copy of
Pg_type.typalign of

this column’s type




attnotnull

bool

This represents a NOT
INULL constraint. It is
possible to change this
field to enable or
disable the constraint.

atthasdef

boaol

This column has a
default value, in which
case there will be a
corresponding entry in
the pg attrdef
catalog that actually
defines the value.

attisdropped

bool

This column has been
dropped and 1s no
longer valid. A dropped
column is still
physically present in the
table, but 1s ignored by
the parser and so cannot
be accessed via SQL.

attislocal

boaol

This column 15 defined
locally in the relation.
[Note that a column may
be locally defined and
inherited
simultaneously.

attinhcount

int4

The number of direct
ancestors this cohumn
has. A column with a
monzero number of
ancestors cannot be
dropped nor renamed.

pg_cast Y-Y-¥
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Name

Type

References

Description

castsource

oid

pg_type.oid

OID of the source data
type

casttarget

oid

pe_type.oid

OID of the target data
[type




MName

Type

References

Description

castfunc

oid

pe proc.oid

The OID of the
function to use to
perform this cast. Zero
is stored if the data
types are binary
coercible (that is, no
run-time operation 1s
needed to perform the
cast).

castcontext

char

Indicates what contexts
the cast may be invoked
in. e means only as an
explicit cast (using
CAST, ::. OF
function-call syntax). a
means implicitly in
assignment to a farget
column, as well as
explicitly. i means
implicitly in
expressions, as well as

the other cases.

pg_class A-Y-¥
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MName

Type

References

Description

relname

Tame

Name of the table,
index, view, efc.

relnamespace

oid

pe_namespace.oid

The OID of the
mamespace that contains
this relation

reltype

oid

pe_type.oid

The OID of the data
type that corresponds to
this table, if any (zero
for indexes, which have
mo pg_type entry)

relowner

int4

pe_shadow usesysid

Owner of the relation

relam

oid

e am.oid

If this is an index, the
access method used
(B-tree, hash, etc))

VYo



MName

Type

References

Description

relfilenode

oid

Name of the on-disk file
of this relation; 0 1f
none

relpages

int4

Size of the on-disk
representation of this
table i pages (size
BLCESE). This 1s only
an estimate used by the
planner. It is updated by
[VACTUTIM, ANALYZE, and
CREATE INDEX.

reltuples

float4d

Number of tuples in the
table. This 1s only an
estitnate used by the
planner. It 1s updated by
VACTUM, ANALYZE, and
CREATE INDEX.

reltoastrelid

oid

pe class.oid

OID of the TOAST
table associated with
this table, 0 if none. The
TOAST table stores
large attributes “out of
line™ in a secondary
table.

reltoastidxid

oid

pe_class.oid

For a TOAST table, the
OID of 1ts index. 0 1f
mot a TOAST table.

relhasindex

bool

True if this is a table
and 1t has (or recently
had) any mdexes. This
is set by CREATE
MNDEX, but not cleared
immediately by DROP
INDEX. VACUUM
clears relhasindex if it
finds the table has no
indexes.

relisshared

bool

True if this table 1s
shared across all
databases in the cluster.
Only certain system
catalogs (such as
pg_database) are

shared.
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Name

Type

References

Description

relkind

char

'r’ = ordinary table, '1*
= index, 'S’ = sequence,
W =view, ¢’ =
composite type, s =
special, 't = TOAST
table

relnatts

int2

Number of user
columns in the relation
(system columns not
counted). There must be
this many

corresponding entries in
g attribute. See
also

g attribute attnum

relchecks

int2

Number of check
constraints on the table;
Seg pg_constraint
catalog

reltriggers

int2

Number of triggers on
the table; see
by trigger catalog

relukeys

int2

unused (Not the number
of unique keys)

relfleeys

intz2

unused (Nor the number
of foreign keys on the
table)

relrefs

int2

unused

relhasoids

bool

True if we generate an
OID for each row of the

relation.

relhaspkey

bool

True if the table has (or
once had) a primary
ey

relhasrules

bool

Table has ules; see
g _rewrite catalog

relhassubclass

bool

\At least one table
inherits from this one

relacl

aclitem[]

Access permissions.
See the descriptions of
GRANT and REVOKE for

details.

ARA
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Name Type References Description

conname name Constraint name (not
mecessarily unique!)

connamespace oild g namespace.oid The OID of the
mamespace that contains
this constramt

contype char ‘e’ = check constraint,
" = foreign key
consfraint, 'p’ =
primary key constraint,
u’ = unique constramt

condeferrable boolean Is the constraint
deferrable?

condeferred boolean Is the constraint
deferred by default?

conrelid oild pe class.oid The table this constraint
is on; 0 if not a table
constraint

contypid oid pe_type.oid The domain this

constraint 1s on: 0 if not
a domain constraint

confrelid oid pe class.oid If a foreign key, the
referenced table: else 0
confupdtype char [Foreign key update
action code
confdeltype char [Foreign key deletion
action code
confmatchtype char [Foreign key match type
conkey intz[] pe_attribute attnum If a table constraint, list

of columns which the
constramt constrains

confkey int2[] pe_attribute attnum If a foreign key, list of
the referenced columns

conbin text If a check constraint, an
internal representation
pf the expression

\YY



Name Type References Description

CONSIC text If a check constraint, a
human-readable
representation of the
EXpression

pg_conversion Y+-Y-¥
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Name Type References Description

conname name Conversion name
(unique within a
mamespace)

connamespace oild g namespace.oid The OID of the

mamespace that contains
this conversion

conowner int4 pe_shadowusesysid Owner (creator) of the
mamespace

conforencoding int4 Source(for) encoding
1D

contoencoding intd [Destination(to)
encoding ID

conproc regproc pe_proc.oid Conversion procedure

condefault boolean true if this is the defanlt
conversion

pg_database \\-Y-¥
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Name

Type

References

Description

datname

R

IDatabase name

datdba

int4

pe shadowusesysid

Owner of the database,
usually the user who
created it

encoding

int4

Character/multibyte
encoding for this
database

datistemplate

bool

If true then this
database can be used in
the “TEMPLATE”
clause of CREATE
DATABASE to create a
mew database as a clone
of this one.

datallowconn

bool

If false then no one can
connect to this database.
This 1s used to protect
the template0 database
from being altered.

datlastsysoid

oid

Last system OID in the
database; useful
particularly to pg_dump

datvacuumsxid

id

All tuples inserted or
deleted by transaction
IDs before this one have
lbeen marked as known
committed or known
aborted in this database.
This 15 used to
determine when
commit-log space can
be recycled.

datfrozenxid

eid

All tuples inserted by
transaction IDs before
this one have been
relabeled with a
permanent (“frozen”
transaction ID in this
database. This 1s useful
to check whether a
database must be
wvacuumed soon to avoid
transaction ID
wraparound problems.
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Name

Type

References

Description

datpath

text

If the database 1s stored
at an alternative location
then this records the
location. It’s either an
enviromment variable
mame or an absolute
path, depending how it
was entered.

datconfig

text[]

Session defaults for
run-time configuration
variables

datacl

aclitem(]

lAccess permissions

pg_depend \Y-Y-¥
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MName

Type

References

Description

classid

oid

pe_class.oid

The oid of the system
catalog the dependent
object is 1n

objid

oid

any oid attribute

The oid of the specific
dependent object

objsubid

int4

[For a table attribute. this
is the attribute’s column
mumber (the objid and
classid refer to the table
itself). For all other
object types, this field 1s
presently zero.

refclassid

oid

pe class.oid

The o1d of the system
catalog the referenced
object is in

refobjid

oid

any oid attribute

The o1d of the specific
referenced object

refobjsubid

int4

[For a table attribute, this
is the attribute’s column
mumber (the refobjid
and refclassid refer to
the table 1tself). For all
other object types, this
field is presently zero.

MName

Type

References

Description

deptype

char

A code defining the
specific semantics of
this dependency

relationship.

pg_description \Y-Y-¥f
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Name

Type

References

Description

objoid

oid

any oid attribute

The oid of the object
this description pertains
to

classoid

oid

pe class.oid

The oid of the system
catalog this object
appears in
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Name

Type

References

Description

objsubid

int4

[For a comumnent on a
table attribute, this is
the attribute’s column
mumber (the objoid and
classoid refer to the
table itself). For all
other object types, this
field is presently zero.

description

text

\Arbitrary text that
serves as the description
of this object.

pg_group \f-Y-¥
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Name Type References Description

croname name Name of the group

crosysid int4 IAn arbitrary number to
identify this group

orolist int4[] pe_shadowusesysid IAn array containing the
ids of the users in this
oroup

pg_index \O-Y-¥
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MName

Type

References

Description

indexrelid

oid

pe_class.oid

The OID of the pg_class
entry for this index

indralid

oid

pe class.oid

The OID of the
pg_class entry for the
table this index 1s for

indproc

regproc

pe proc.oid

The function’s OID 1f
ithis 15 a functional
index_ else zero

Name

Type

References

Description

indkey

int2vector

pe_attribute attnum

This 15 a vector (array)
of up to
TNDEX MA¥ KEYS
wvalues that indicate
which table columns
this index pertains to.
[For example a value of
1 3 would mean that
the first and the third
column make up the
index key. For a
functional index, these
columns are the inputs
to the function, and the
function’s return value
is the index key.

indclass

oidvector

pe_opclass.oid

For each column in the
index key this contains
a reference to the
“operator class” to use.
See pg_opclase for
details.

indisclustered

bool

If true, the table was last
clustered on this index.

indisunique

bool

Tf true, this 1s a umque
index.

indisprimary

bool

If true, this index
represents the primary
ke of the table.
(indisunique should
always be true when
this 1s frue.)

indreference

oid

unused

indpred

text

[Expression tree (in the
form of a nodeToString
representation) for
partial index predicate.
Empty string 1f not a

partial index.
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Name Type References Description

inhrelid oid pg_class.oid The OID of the child
table.

inhparent oid pg class.oid The OID of the parent
table.

inhseqno int4 If there is more than

one parent for a child
table (multiple
inheritance), this
mumber tells the order
in which the mherited
columns are to be
arranged. The count
starts at 1.

pg_language \V-Y-¥
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MName

Type

References

Description

lannaime

name

IName of the language
(to be specified when
creating a function)

lanispl

bool

This 1s false for internal
languages (such as
SQL) and true for
user-defined languages.
Currently, pg_dump still
uses this to determine
which languages need
to be dumped, but this
may be replaced by a
different mechanism
sometime.

lanpltrusted

bool

Thus 15 a trusted
language. See under
CREATE LANGUAGE
what this means. If this
1s an internal language
(laniepl is false) then
this field 15
meaningless.

A
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Name Type References Description
lanpleallfoid nid pg proc.oid For non-internal
languages this

references the language
handler, which 15 a
special function that is
responsible for
executing all finctions
that are written in the
particular language.

lanvalidator oid pe_proc.oid This references a
language validator
function that 1s
responsible for
checking the syntax and
validity of new
functions when they are
created. See under
CREATE LANGUAGE for
further information
about validators.

lanacl aclitem[] lAccess permissions

pg_largeobject Y\A-Y-¥
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Name Type References Description

loid oid Tdentifier of the large
object that includes this
page

pageno int4 Page number of this

page within its large
pbject (counting from
zero)

data bytea Actual data stored in
the large object. This
will never be more than
LOBLKSIZE bytes, and
may be less.

pg_listener Y4-Y-¥
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Name Type References Description

relname name INotify condition name.
(The name need not
match any actual
relation in the database;
the term “relname™ is

historical )

listenerpid int4 PID of the backend
process that created this
entry.

motification int4 Zero 1f no event 1s

pending for this listener.
If an event 1s pending,
the PID of the backend
that sent the
motification.

pg_namespace Y+-Y-¥
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Name Type References Description

nspname name Name of the namespace

nSpowner int4 pe shadowusesysid Owmer (creator) of the
mamespace

nspacl aclitem]] lAccess permissions

pg_opclass Y\-Y-¥
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Name Type References Description

opcamid oid pg am.oid index access method
opclass 1s for

ppcname name mame of this opeclass

ppcnamespace oid pg_namespace.oid mamespace of this
ppclass

ppcowner int4 pg_shadow usesysid opclass owner

ppeintype oid pg_type.oid type of input data for
ppclass

opcdefault bool true if opclass is default
for opeintype

opckeytype oid pg type.oid type of index data, or
zero 1f same as
ppeintype

pg_operator YY-Y-¥
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Name Type References Description

oproame name Name of the operator

oproamespace oid pg namespace.oid The OID of the
mamespace that contains
this operator

oprowner int4 pe shadow usesysid Owner (creator) of the
operator

oprkind char b’ =wmfix (*both™), I’
= prefix (“left”), r’ =
postiix (“right™)

opreanhash bool This operator supports
hash joins.

oprleft oid g type.oid Type of the left operand

oprright oid pe type.oid Type of the right
pperand

oprresult oid pe type.oid Type of the result
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Name

Type

References

Description

opreom

oid

pg_operator.oid

Commutator of this
operator, if any

oprnegate

oid

pg_operator.oid

Negator of this operator,
if any

pprlsortop

oid

pg_operator.oid

If this operator
supports merge joins,
the operator that sorts
the type of the left-hand
operand (L<L)

oprrsortop

oid

pg_operator.oid

If this operator supports
merge joims, the
operator that sorts the
type of the right-hand
pperand (R<R)

oprltempop

oid

pg_operator.oid

If this operator
supports merge joins,
the less-than operator
that compares the left
and right operand types
(L<R)

oprgtempop

pg_operator.oid

If this operator
supports merge joins,
the greater-than
operator that compares
the left and right
operand types (L>R)

oprcode

regproc pg_proc.oid

Function that
implements this
pperator

oprrest

regproc pg proc.oid

Restriction selectivity
estimation function for
this operator

oprjoin

regproc pg proc.oid

Join selectivity
estimation funection for

this operator

pg_proc YY¥-Y-¥

les asdllas |, by giasl s clozal, s CREATE FUNCTION

YYo



Name

Type

References

Description

proname

name

[Name of the function

pronamespace

oid

peg_namespace.oid

The OID of the
namespace that contains
this function

[Proowner

int4

pe_shadowusesysid

Owner (creator) of the
function

prolang

oid

pe language o1d

Tmplementation
language or call
interface of this
function

proisagg

bool

[Function 1s an aggregate
function

prosecdef

bool

[Function 1s a security
definer (1.e., a “setuad”
function)

proisstrict

bool

Function returns null if
any call argument is
mull. In that case the
function won’t actually
be called at all.
[Functions that are not
Fstrict” must be
prepared to handle null
inputs.

proretset

bool

[Function retumns a set
(1e, multiple values of
the specified data type)
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Name

Type

References

Description

provolatile

char

provolatile tells
whether the function’s
result depends only on
its input arguments, or
is affected by outside
factors. It 1s i for
“immutable” functions,
which always deliver
the same result for the
same mnputs. It 1s = for
“stable” functions,
whose results (for fixed
inputs) do not change
within a scan. It 1s v for
“wolatile” functions,
whose results may
change at any time.
(Use v also for
functions with
side-effects, so that calls
to them cannot get
optimized away.)

pronargs

intz

Number of arguments

prorettype

oid

pg_type.oid

[Data type of the return
value

proargtypes

oidvector

pg type.oid

A vector with the data
types of the function
arguments

[Prosrc

text

This tells the function
handler how to mnvoke
the function. It might be
the actual source code
of the function for
interpreted languages, a
link symbol, a file
mame, or just about
anything else,
depending on the
implementation
language/call
convention.

probin

bytea

A dditional information
about how to invoke the
function. Again, the
interpretation is
lanpuage-specific.

proacl

aclitem[]

lAccess permissions
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Name

Type

References

Description

milename

name

[Rule name

ev_class

oid

pg class.oid

The table this rule 1s for

ev_attr

int2

The column this rule 1s
for (currently, always
zero to indicate the
whole table)

ev_type

char

[Event type that the rule
is for: 1" = SELECT,
2" =UPDATE, "3" =
INSERT, "4’ =
IDELETE

is_instead

bool

True if the rule is an
INSTEAD rule

ev_qual

text

[Expression tree (in the
form of a nodeToString
representation) for the
rule’s qualifymng
condition

eV action

text

Query tree (in the form
of a nodeToString
representation) for the
rule’s action

pg_shadow YH-Y-¥
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Name Type References Description

usenaie name [User name

usesysid intd [User 1d (arbatrary
mumber used to
reference this user)

usecreatedb bhool [User may create
databases

usesuper bool [User 15 a superuser

usecatupd bool User may update

system catalogs. (Even
a superuser may not do
this unless this attribute
15 true)

passwd text Password

valuntil abetime |Account expiry time
(only used for password
authentication)

useconfig text [] Session defaults for
run-time configuration
wvariables

pg_statistic Y#-Y-¥
Jedz> ygiw sl ..&;LQJGQ 03 1, ools olfal.s Sl gizms 0l 50 Lg)LoT Sl LS -y
JoB pgac lm anls pg_statistic .ols sgg o] ;o V JSae o bl oo Judss g 5T aS

..\..5‘50\».\.0M‘md‘dﬁbuWu‘f@dwdebd\b‘)

Name Type References Description

starelid oid pe class.oid The table that the
described column
belongs to

). http://jakarta.apache.org/ant/index.html

"entry
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Name

Type

References

Description

staattnum

int2

pg_attribute attnum

The number of the
described column

stanullfrac

floatd

The fraction of the
column’s entries that are
INULL

stawidth

int4

The average stored
width, in bytes, of
mon-NULL entries

stadistinet

floatd

The number of distinct
mon-NULL data values
in the column. A value
ereater than zero is the
actual number of
distinct values. A value
less than zero is the
negative of a fraction of
the number of rows m
the table (for example, a
column in which values
appear about twice on
the average could be
represented by
stadistinct = -0.5). A
zero value means the
mumber of distinct
values 1s unknown.

stakindN

int2

A code number
indicating the kind of
statistics stored in the
INth “*slot™ of the

g _statisticrow

staopN

oid

pg operator.oid

lAn operator used to
dertve the statistics
stored in the Nth “slot™.
[For example, a
histogram slot would
show the < operator
that defines the sort
order of the data.

stanumbersN

floatd[]

INumerical statistics of
the appropriate kind for
the Nth “slot”, or NULL
if the slot kind does not
involve numerical

values.

\EX




Name

Type

References

Description

stavaluesN

text[]

Column data values of
the appropriate kind for
the Nth “slot”, or NULL
if the slot kind does not
store any data values.
[For data-type
independence, all
column data values are
converted to external
textual form and stored
as TEXT datums.

pg_trigger YVY-Y-¥

33,5 dslllae TRIGGER

Name

Type

References

Description

terelid

oid

pe class.oid

The table this trigger is
on

tegname

name

Trigger name (must be
unique among triggers
of same table)

tefoid

oid

pe proc.oid

The function to be
called

tetype

int2

Bitmask identifying
trigger conditions

teenabled

bool

True if trigger 1s
enabled (not presently
checked everywhere 1t
should be, so disabling
a trigger by setting this
false does not work
reliably)

teisconstraint

bool

True if trigger
implements an RI
constraint

tgconstrname

name

RI constraint name

teconstrrelid

oid

pe class.oid

The table referenced by
an RI constraint

tedeferrable

bool

True 1f deferrable

teinitdeferred

bool

True if initially deferred




Name Type References Description

tenargs int2 Number of argument
strings passed to trigger
function

tgattr int2vector Currently unused

teargs bytea IArgument strings to
pass to trigger, each
mull-terminated

pg_type YA-Y-¥
&S o (5,05 ools glail o)Ly Sledbl SJLlS pl

Name Type References Description

typname name Data type name

typnamespace oid peg_namespace.oid The OID of the
mamespace that contains
this type

typowner int4 pe_shadowusesysid Owner (creator) of the
type

typlen intz For a fixed-size type,

typlen is the number
of bytes in the internal
representation of the
type. But fora
variable-length type,
typlen is negative. -1
indicates a “varlena”
type (one that has a
length word), -2
indicates a
mull-terminated C

string.




Name

Type

References

Description

typrelid

oid

pe_class.oid

If this 15 a complex
type (see typtype),
then this field points to
the pg class entry
that defines the
corresponding table.
(For a free-standing
composite type, the
Pg_class entry doesn’t
really represent a table,
but 1t 1s needed anyway
for the type’s
bg attribute entries
to link to.) Zero for
non-complex types.

typelem

oid

pg_type.oid

If typelemis not 0
then it identifies another
row i py_type. The
current type can then be
subscripted like an array
vielding values of type
typelem. A “true”
array type is variable
length (typlen=-1),
but some fixed-length
(typlen = 0) types
also have nonzero
typelem, for example
name and cidvector.
If a fixed-length type
has a typelem then its
internal representation
must be N values of the
typelem data type with
no other data.
[Variable-length array
tvpes have a header
defined by the array
subroutines.

typinput

regproc

e proc.oid

Input conversion
function

typoutput

regproc

pe_proc.oid

Output conversion
function

Vey




Name Type References Description
typalign char typalign is the
alignment required

when storing a value of
this type. It applies to
storage on disk as well
as most representations
of the value inside
PostgreSQL. When
multiple values are
stored consecutively,
such as in the
representation of a
complete row on disk,
padding 1s inserted
before a datum of this
type so that it begins
on the specified
boundary. The
alignment reference is
the beginming of the
first datum in the
sequence.
Possible values are:

‘e’ = CHAR align-

ment, 12, no align-

ment needed.

« 57 = SHORT
alignment (2 bytes
on most machines).

1" = INT align-
ment (4 bytes on
most machines).

» '‘d" = DOUBLE
alignment (8 bytes
on many machines,
but by no means all).

Note: For types
used in system
tables, it is critical
that the size and
alignment defined
in pg_type agree
with the way that
the compiler will
lay out the field in
a struct
representing a
table row.
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Name

Type

References

Description

typstorage

char

typatorage tells for
varlena types (those
with typlen = -1) if
the type 1s prepared
for toasting and what
the default strategy for
aftributes of this type
should be. Possible
values are » "p’: Value
must always be stored
plain.
» 7e’s Value can
be stored in a “sec-
ondary” relation (if
relation has one, see

pg_class.reltoast]

+ "m’: Value can be
stored compressed
inline.

» X7 Value can
be stored com-
pressed inline or in
“secondary™.

Note that 'm’ fields can
also be moved out to
secondary storage, but
only as a last resort
(’e” and "x’ fields are
moved first).

typnotnull

bool

typnotnull
represents a NOT
INULL constraint on a
type. Presently used for
domains only.

typbasetype

oid

pg_type.oid

If this is a dertved type
(see typtype). then
typbasetype
identifies the type that
this one is based on.
Zero if not a derived

tvpe.

V¢eo



Name

Type

References

Description

typtypmod

int4

Domains use
typtypmod to record
the typmod to be
applied to their base
type (-1 if base type
does not use a typmod).
-1 1f this type 1s not a
domain.

typndims

int4

typndime 15 the
mumber of array
dimensions for a
domain that is an array
(that 15, typbasetype 1s
an array type; the
domain’s typelem will
match the base type’s
typelem). Zero for
mon-domains and
mon-array domains.

typdefaultbin

Cext

If typdefaultbin is
mot NULL, it 1s the
modeToString
representation of a
default expression for
the type. Currently this
is only used for
domains.

typdefanlt

text

typdefault is NULL
if the type has no
associated default value.
If typdefaultbin is
mot NULL,
typdefault must
contain a
human-readable version
of the default
expression represented
by typdefaul tbin. If
typdefaultbin is
INULL and
typdefault 1s not,
then typdefault is the
external representation
of the type’s default
value, which may be fed
to the type’s mnput
converter to produce a

constant.
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! Unix domain sockets
% packet
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(PostgreSQL ;o slkol wigy hash Wgy 53,047 sloadl>)

oo aly slad 59y ) JulS-ail sgmine G 35290 PostgreSQL jluaigs silwosly
oS loasly 5l Slaity Gl 52 5 v Sibwaninte S5 a0 plol (il
Wb go @8l ¢ egian ugo aiile g2 g w08 yiwS slaoex colo Lgl.ggbl.fab

Sl ool olL (692 9 oy (gilwdingy S sl 1) Cilhg s, sl (o slwosly Lo aslol jo
MQOGA

Y exhad ( Solai sbogmine 5,k 5l as el SBlissT giluags (e, G oCdlyg 0,65
population of lgie 4y g5lamaig dluw gl San lplooly Acgomo Wolad oo Jos
oS ol fitness alowg 4 il b individual G G a0 030 ,5 o, » individuals
235 o

3 lacgomme L ool ;o g lowgigeg,S Lawgs goxins slad (o individual G F slaaslon
Al integer b 59990 D90 a5 wilgi oo L) ()IA50S 0S8 0 (5,105 05 | 00l g ool

csle [Lpbl alleblB g5 cod comp.ai.genetic ,o oo 7 ao slpdrwl § w4 a9 b
GA a8ly ;o abl aliwse & Jooly sl Blas g Jol5 Bolas ggmns oy, Wilgi cod GA oS
cor lws g PBolal 1 glaoes Faog 4 ae S Lol (S oo Jos  Jloi>! sasT s g,k

). http://jakarta.apache.org/ant/index.html

! near-exhaustive search
* genetic algorithm (GA)
3 determined
* coordinates



P(t) generation of ancestors at a time t

P7(t) generation of descendants at a time t

. FHHHEHHE B e
| INITIALIZE t := O |
. FHHHEHHE B e
| INITIALIZE P(t) |
t=========================================+
| evaluate FITNESS of P(t) |
t=========================================+
| while not STOPPING CRITERION do |
| e e e e e e e e e L e e e e e e +
| | P’ (t) = RECOMBINATION{P (t)} |
| e et +
| | P”(t) := MUTATION{P’ (t)}

| e e e e e e e e e e e L +
| | P(t+1) := SELECTION{P” (t) + P(t)} |

| e e e e e e e e e e e e e e +
| | evaluate FITNESS of P” (t) |

| e e e e e e e e e e e e e e +
| | £ := £ + 1 |
s s S SIS SIS S S RS S S S S S S EE S S S E S S S S S S S S E SIS

PostgreSQL ;5 1(GEQO) 090 595 9 vy Silw e ¥-0-F

S oo slis Al ya ailoads e, Integer sladild; 4 s> g iy e loly uled o Jos

Db s o 92 g oy bLS ) SG 5l g

/\
/\ 2
/\ 3

). http://jakarta.apache.org/ant/index.html

! Genetic Query Optimization
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POSTGRESS (55> 5 (o jlwdings gjlwosly 9 >b o
to sWdl) 3l (Sl #-F
o o gl \-F-F

addle 5,90 by 4 1) 093 Glwbn wily o (JaKeas g (5 i) PostgreSQL (slaasl
a5 (0l Al SeS &y Lily asgomme (5,055 g olml 09 a3 pliy azslizr adl s jolo e
Syl s e il pag—w PostgreSQL i3 1o dialgs oo g dilien Lt 9> 4 o> b L
03l o9 o plssl gy aalol jo il wgiael p O Lads a5 G 3L jglae ol (slp
D9

Lo oo 3L )

). http://jakarta.apache.org/ant/index.html

" http://surf.de.uu.net/encore/www/

* news://comp.ai.genetic

3 http://www.red3d.com/cwr/evolve.html

* Ramez Elmasri and Shamkant Navathe, Fundamentals of Database Systems, 3rd Edition, Addison-
Wesley, ISBN 0-805-31755-4, August 1999.

> Zelaine Fong, The design and implementation of the POSTGRES query optimizer2, University of
California, Berkeley, Computer Science Department. (http://s2k-

ftp.CS.Berkeley. EDU:8000/postgres/papers/UCB-MS-zfong.pdf)

Vo)



www.SoftGozar.Com

SRle s Glaylnl ar bgyye Ao (nl a8 oed (F5laB (b 4o Led Sjles 0)b)d Seond 5o
e 3 (500 ey b o iy sl e Kl . 4 g5 Lo lae b 5l
Sl emzrer ol ol o e LS an 1) —-enable-nls a5 a5 wu el relas wy o 1) 04>
JoB s wy s LS JalS Giolosl (sl 00,5 (o, b msgfmt 4l 4 libintl ailsuls
S8 Lo 1y cual Jodlygiws (gl 2]

4 o |y iy SPUL sleal aad b g osles 5Ll 1) was dex 5 G 0 ,lo duad asuli>
&l o oo )lo 5L GNU 850w (g5lwosls 4o «eud 5 4 ansgmerge g xgettext gladal »
a5l oS oolil gunaiy pie ay 3l Lok amilin oS (o0 a1 T (3l e
Olioen aa 4 55 gettext 0.10.36 .(au s 5L o] 4 olismes L CVS (6l ) o ,las xgettext
Aigli g0 Aoy

oo ol jan L5 oo gettext (gilwosly a5 oy ylo 5L pinn Ol S sl Lot
D gl ooﬁT

POV LTI

Sl o5 iy sn (50655 ) pliy S 3 ol 0 a3 Jolas 5 (el Lol oL
Oby 2 Sl g (W88 Sl ] plig SJUI wiily o atuly sloasli p (izron) b 5o
J=B il 61,0 QPO» LB gl o )ls 0429 ploy SJUE ol LB LB g4 90 .0uate
=090 NS so iulyg Lo o 4T Sl o> g2 g ol )5 Lplain text LB G a5 (gl

g o0 oalawl aelip 0,5 U’_llaﬂu.u

). http://jakarta.apache.org/ant/index.html

' Message catalogs
? Portable Object
3 Machine Object
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sy L g e T ol sy b by Lol ol il o .m0 b 5 po sl SIS b wigy
sl= MO L) frmo b 4 (psql sl PO L) psql.po e .l oois aislos o] gl hb a5
(4l 8

il 0as ools lid sl o PO LB LB

# comment

msgid "original string"
msgstr "translated string"
msgid "more original"
msgstr "another translated"

"string can be broken up like this"

Sate (el sogas by, (ol Lol Cancd (g3L5 aldl) Sloalds zl 3l awli p aco 5l Lo msgid
g oy dubo (60,55 laall ) b v yin hawgi g cowl (JI> msgstr bglas a sl
;oL whitespace S # 2STLS 51 acm alolddl .ol Olesgr samsylis # SIS

55 o5 )8 whitespace gua H ST 5 o &g ol 40 4T Kigd e adlol S845 & jg0

#. automatic comment
#: filename.c:1023

#, flags, flags

Py LS PGS 5,luess g olw] Y-5-F

aS 0g5 Hhai 0590 (5,955 plo 4y lal SeSle « JB» play SIS S olg oo dsS> (s>
dgzgnls.mk Jol aovlinz agp S daz 5 1) iolpelin 0l wad a5 sl glasl ol

el 00lel a5 6l anlip ol ol asls

oY
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03l aloul ) dez 5 (slo, I 51 oS WS S a8 sl Lo 0,10 0425 .p0 L6 (golows S

1ISO 639-1 3,> 9o o5 language 45 &g o (5,la5L language.po puol b Ll .ol
aaz i by SO gl loasme a5 cel 5l Lo 4 axils> el frpo adlyd gl de ccelyils;
90 A4S TEgION 45 59d oo olow! language region.po wel b Ll ! & o ol 10 e plodl

St s SE s obs sl ptUBR.PO Mis el L5 550 55 YISO 3166-1 5>

oled 1ol 1) 55 ygs b il oS oo 5T aem 5 sl 1y (O codgl e 5T Lol

gmake init-po

as oo oolatwl PO bbb 5l jols s gly .pot) .o3Le oo progname.pot Ll G Hgiws oyl

Sl 0SS Glims 9 oS language.po (o 1y LB ol (oyls o )Lol ol jog «VoSID & T ol o
S ALl g alin ) (9a8 oS 5 ol

AVAIL LANGUAGES := de fr

Ly olaels Cowl Sen sl 0525 an GlaBuls b asliy ) 10 (6 ymets 455,90,

S5 0S £9,0 yho l led a5 G 55l Dyge ol jo S s b oalds Bl s giasl

gmake update-po

LS a £9,5 0T L aS pot ) 65,8 sbmyl oz B pliy SolblS L Sy s o)

les oo pleol 59290 PO sl L1, T 5 (00,5

). http://jakarta.apache.org/ant/index.html

" http://lcweb.loc.gov/standards/is0639-2/englangn.html
% http://www.din.de/ gremien/nas/nabd/iso3166ma/codlstpl/en_listp1.html
3 template
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Ol giaol p (gl Y-F-F

S 48 Sl b adlyy 0V palaisl o Sl Glatdy (Ko medsh 4 i
Cwlyzl BB C sloasl gl b jol (pl ol Sl )0 05l 5 o el PostgreSQL & 545
aoliy S 4 NLS Glasily (30,5 asLSl e

(5,5 Sl &lall olg5 oo |, progname) :owsles a8lol 1) 15 oS axkd aslp slal o )

#ifdef ENABLE NLS
#include <locale.h>

fendif

#ifdef ENABLE NLS

setlocale (LC ALL, "");

bindtextdomain ("progname", LOCALEDIR) ;
textdomain ("progname") ;

#endif

Mie 050 Slg>1,3 ab gettext() ol oy dex 3 gl oy Sul> o 0 -Y
fprintf (stderr, "panic level %d\n", 1lvl);

b oo ey S0

fprintf (stderr, gettext ("panic level %d\n"), 1vl);

oxilg> makefile G lgie 4 B plooled adlol 4ol p aie (5,955 plo yo nlsmk L G -Y

58 Oygo Wb Ceond pl 0 55 leens Jade ol vales
CATALOG_NAME
e oo o2l ,8 textdomain() Slg>13 b aS el pb

AVAIL LANGUAGES

). http://jakarta.apache.org/ant/index.html

" native language
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