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PaccTtosiHMe Kpyr - ToOuka

# SELECT circle(point(1,2), 3);
circle

# SELECT circle(point(1,2), 3) <-> point(20, 0);
ERROR: operator does not exist: circle <-> point
LINE 1: select circle(point(1l,2), 3) <-> point(20, 0);

HINT: No operator matches the given name and argument type(s). You
might need to add explicit type casts.

A-a-a-a, 41O pgenaTb?

# select ¢ <-> p from circle(point(1,2), 3) as c, point(1l,1) as p;




PacCTossHMe: YTo eCTb?

# \do <->
List of operators
Schema | Name | Left arg type | Right arg type | Result type | Description
------------ ek e i T S
pg catalog | <-> | box | box | double precision | distance between
pg catalog | <-> | circle | circle | double precision | distance between
pg catalog | <-> | circle | polygon | double precision | distance between
pg catalog | <-> | line | box | double precision | distance between
pg catalog | <-> | line | line | double precision | distance between
pg catalog | <-> | lseg | box | double precision | distance between
pg catalog | <-> | lseg | line | double precision | distance between
pg catalog | <-> | lseg | lseg | double precision | distance between
pg catalog | <-> | path | path | double precision | distance between
pg catalog | <-> | point | box | double precision | distance between
pg catalog | <-> | point | circle | double precision | distance between
pg catalog | <-> | point | line | double precision | distance between
pg catalog | <-> | point | lseg | double precision | distance between
pg catalog | <-> | point | path | double precision | distance between
pg catalog | <-> | point | point | double precision | distance between
pg catalog | <-> | polygon | polygon | double precision | distance between




PacctosiHue: rpybas cumna

# SELECT @@ c <-> p FROM
circle(point(1,2), 3) AS c, point(20,1) AS p;
?7column?

19.0262975904404
e MumHycC papuyc

« # SELECT @@ ¢ <-> p - radius(c) FROM

circle(point(1,2), 3) AS c, point(20,1) AS p;

ERROR: operator does not exist: point - double

precision

LINE 1: SELECT @@ ¢ <-> p - radius(c) FROM

circle(point(1,2), 3) AS ..

HINT: No operator matches the given name and argument

type(s). You might need to add explicit type casts.

« Ou




PaccTtosiHue: rpybas cumna

OmnepaTtop — uMeeT OOJIbIINN IIPUOPUTET.
Touyka MUHYC 4YUCJIO - 277

« # SELECT (@@ c <-> p) - radius(c) FROM
circle(point(1l,2), 3) AS c, point(20,1) AS p;
?7column?

16.0262975904404
« # SELECT (@@ c <-> p) - radius(c) FROM
circle(point(1,2), 3) AS c, point(2,1) AS p;
?7column?

-1.5857864376269

« OV




PaccTtosiHue: rpybas cumna

# SELECT
CASE WHEN d.d < 0.0 THEN 0 ELSE d.d END
FROM
(
SELECT (@@ c <-> p) - radius(c) AS d FROM
circle(point(1,2), 3) AS c, point(2,1) AS p
) AS d;

[Touutu KkopsauuThk Hairy ORM? He, Hy Ha ...




PacctossHue: ynpouieHue

CREATE OR REPLACE FUNCTION
circle point distance(c circle, p point)
RETURNS float8 AS

$$
SELECT
CASE WHEN d.d < 0.0 THEN 0 ELSE d.d END FROM
(SELECT (@@ c <-> p) - radius(c) AS d) AS d;
$$

LANGUAGE SQL IMMUTABLE;
COMMENT ON FUNCTION circle point distance(circle, point)
IS 'distance between';

# SELECT circle point distance(circle(point(1,2), 3), point(20,1));
circle point distance

16.0262975904404




PacctossHue: ynpouieHue

# CREATE OPERATOR <-> (
LEFTARG = circle,
RIGHTARG = point,
PROCEDURE = circle point distance

);

# COMMENT ON OPERATOR <-> (circle, point) IS
'distance between';

# SELECT circle(point(1,2), 3) <-> point(20,1);
?7column?

16.0262975904404




# \do <->

pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
pg catalog
public

PacctosHune: WOW!

box
circle
circle
line
line
lseqg
lseg
lseg
path
point
point
point
point
point
point
polygon
circle

Right arg type

box
circle
polygon
box
line
box
line
lseg
path
box
circle
line
lseg
path
point
polygon
point

List of operators

double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double

precision
precision
precision
precision
precision
precision
precision
precision
precision
precision
precision
precision
precision
precision
precision
precision
precision

distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance

between
between
between
between
between
between
between
between
between
between
between
between
between
between
between
between
between




PacctossHue: pe3ynbTaTthbl

e 3aMenu CJI0XKHOCTH ITO[ KOBpPHK. Bce paboTaeT
KaK HaCTOSsIIIee

« OOMIHOCTH OJIsI MOXKHO CHOejlaTh KOMMYTaTOP

« OBparu!!! Hago menaTth moOBICTpEE




PaccTtosaHue: Mmoaynb

cpdistance.c
cpdistance--1.0.sqgl
cpdistance.control
Makefile
sgl/cpdistance.sqgl
expected/cpdistance.out




Ckenert cpdistance.c

#include <postgres.h>
#include <utils/geo decls.h>

PG_MODULE MAGIC;

PG FUNCTION INFO V1(circle point distance);

Datum circle point distance(PG_FUNCTION ARGS);
Datum

circle point distance(PG FUNCTION ARGS)
{

}




Msaco cpdistance.c

Datum

circle point distance(PG_FUNCTION_ ARGS)

{
CIRCLE *c = PG _GETARG CIRCLE P(0);
Point *p = PG _GETARG _POINT P(1);
float8 distance;

distance = DatumGetFloat8(
DirectFunctionCall2(
point distance,
PointPGetDatum(p),
PointPGetDatum(&c->center)

);
if (FPle(distance, c->radius))
distance = 0.0;

else
distance -= c->radius;

PG_RETURN FLOAT8(distance);




cpdistance—1.0.sql

-- complain if script is sourced in psqgl, rather than via

-- CREATE EXTENSION
\echo Use "CREATE EXTENSION cpdistance" to load this file. \quit

CREATE FUNCTION circle point distance(circle, point)
RETURNS float8
AS 'MODULE PATHNAME', 'circle point distance'

LANGUAGE C IMMUTABLE;

COMMENT ON FUNCTION circle point distance(circle, point) IS
‘distance between';

CREATE OPERATOR <-> (
LEFTARG = circle,
RIGHTARG = point,
PROCEDURE = circle point distance

);

COMMENT ON OPERATOR <-> (circle, point) IS
'distance between';




cpdistance.control

comment = 'Circle - point distance'
default version = '1.0°
module pathname = '$libdir/cpdistance’

relocatable = true




Makefile

EXTENSION = cpdistance
MODULES = cpdistance

DATA = cpdistance--1.0.sql
0BJS = cpdistance.o
REGRESS = cpdistance

ifdef USE PGXS
PGXS := $(shell pg config --pgxs)
include $(PGXS)

else
subdir = contrib/mchar
top builddir = ../.

include $(top bu11dd1r)/src/Makef11e global
include $(top srcdir)/contrib/contrib-global.mk
endif




TecTbl

sql/cpdistance.sql:
CREATE EXTENSION cpdistance;

SELECT circle(point(1,2), 3) <-> point(20,1);

expected/cpdistance.out:

CREATE EXTENSION cpdistance;

SELECT circle(point(1l,2), 3) <-> point(20,1);
?column?

16.0262975904404
(1 row)




KoMmnunauma m yCTaHOBKa

% make USE PGXS=1 all

cc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement
-Wendif-labels -Wmissing-format-attribute -Wformat-security -fno-strict-
aliasing -fwrapv -g -00 -fPIC -DPIC -I. -I./ -I/usr/local/pgsqgl/include/server
-I/usr/local/pgsql/include/internal -C -0 cpdistance.o cpdistance.c -MMD -MP
-MF .deps/cpdistance.Po

cc -Wall -Wmissing-prototypes -Wpointer-arith -Wdeclaration-after-statement
-Wendif-labels -Wmissing-format-attribute -Wformat-security -fno-strict-
aliasing -fwrapv -g -00 -fPIC -DPIC -L/usr/local/pgsql/lib -Wl, --as-needed
-Wl, -R'/usr/local/pgsql/lib' -shared -o cpdistance.so cpdistance.o

% su2 -c 'make USE PGXS=1 install’

/usr/local/bin/gmkdir -p '/usr/local/pgsql/share/extension'
/usr/local/bin/gmkdir -p '/usr/local/pgsql/share/extension'’
/usr/local/bin/gmkdir -p '/usr/local/pgsql/lib'

/usr/local/bin/ginstall -c -m 644 cpdistance.control
‘/usr/local/pgsql/share/extension/"'

/usr/local/bin/ginstall -c -m 644 cpdistance--1.0.sql
‘/usr/local/pgsql/share/extension/"'

/usr/local/bin/ginstall -c -m 755 cpdistance.so '/usr/local/pgsql/lib/"




TecT

% make USE PGXS=1 installcheck
/usr/local/pgsql/lib/pgxs/src/makefiles/../../src/test/regress/

pg regress --inputdir=./ --psqldir='/usr/local/pgsql/bin'

- -dbname=contrib regression cpdistance

(using postmaster on Unix socket, default port)

============== Jropping database "contrib regression" ==============

============== Creating database "contrib regression" ==============
CREATE DATABASE

ALTER DATABASE

============== running regression test queries ==============
test cpdistance ... OK




YCcTaHOBKa

postgres=# CREATE EXTENSION cpdistance;
CREATE EXTENSION

postgres=# \dx
List of installed extensions

Name | Version | Schema | Description
------------ I Sk T
cpdistance | 1.0 | public | Circle - point distance
plpgsql | 1.0 | pg catalog | PL/pgSQL procedural language

(2 rows)




[NAHYTb

postgres=# \dx+
Objects in extension "cpdistance"
Object Description
function circle point distance(circle,point)
operator <->(circle,point)
(2 rows)

Objects in extension "plpgsqgl”
Object Description
function plpgsql call handler()
function plpgsql inline handler(internal)
function plpgsql validator(oid)
language plpgsql




YT0o ewye

o Tunel, onepanuu, QyHKIINH, arperaThl, OKOHHEIE arperaThl
(IOTHOTECKTOBEIM IMOMCK II€PBOHAYAIBLHO OBIJI pealn30BaH Kak
Mmonyib! PostGIS u ceriyac MoayJib)

« dz3wiku (sql,pl/pgsql,pl/perl,pl/python, pl/tcl, pl/R, pl/java
...,pl/v8). Pl/psql ot EnterpriseDB!
pl/sh!!!

 BcTpoennrie nHgekchl (Btree, Hash, GiST, GIN, SP-GiST, BRIN)
 HoBreie Tunsl nHOekcoB (http://sigaev.ru/misc/bloom-0.4.tar.gz)

« BremHwune tabnuinl (csv, oracle, mysql, informix, couchdb, redis,
mongodb, twitter, www ...)

e Hooks



http://sigaev.ru/misc/bloom-0.4.tar.gz

Ho kak?

% psql -E contrib regression

contrib regression=# \do <->
SELECT n.nspname as "Schema",
o.oprname AS "“Name",
CASE WHEN o.oprkind='1l"' THEN NULL ELSE pg catalog.format type(o.oprleft, NULL) END AS
"Left arg type",
CASE WHEN o.oprkind='r' THEN NULL ELSE pg catalog.format type(o.oprright, NULL) END AS
"Right arg type",
pg catalog.format type(o.oprresult, NULL) AS "Result type",
coalesce(pg catalog.obj description(o.o0id, 'pg operator'),
pg catalog.obj description(o.oprcode, 'pg proc')) AS "Description"
FROM pg catalog.pg operator o
LEFT JOIN pg catalog.pg namespace n ON n.oid = o.oprnamespace
WHERE o.oprname ~ '*(<->)$'
AND pg catalog.pg operator is visible(o.oid)
ORDER BY 1, 2, 3, 4;
>k >k >k 5k >k >k >k 5k 5k 3k >k 5k >k 3k >k 5k 5k >k >k >k >k >k >k >k >k >k
List of operators
Schema | Name | Left arg type | Right arg type | Result type | Description
------------ Lk e R I e S

pg catalog | <-> | box | box | double precision | distance between




pg_operator

contrib regression=# \d pg operator
Table "pg catalog.pg operator”

Column | Type | Modifiers
______________ Fom e e e e e e e e e e - -
oprname | name | not null
oprnamespace | oid | not null
oprowner | oid | not null
oprkind | "char" | not null
oprcanmerge | boolean | not null
oprcanhash | boolean | not null
oprleft | oid | not null
oprright | oid | not null
oprresult | oid | not null
oprcom | oid | not null
oprnegate | oid | not null
oprcode | regproc | not null
oprrest | regproc | not null
oprjoin | regproc | not null

Indexes:

"pg operator oid index" UNIQUE, btree (oid)
"pg operator oprname 1 r n index" UNIQUE, btree
(oprname, oprleft, oprright, oprnamespace)




pg_operator.<->

contrib regression=# \x

Expanded display is on.

contrib regression=# select o.o0id, o.*
from pg operator o, pg namespace n

where o.oprname = '<->' and o.oprnamespace = n.oid and
n.nspname = 'public’;
-[ RECORD 1 J4---------mmmmmmmmm -
oid | 16390
oprname | <->
oprnamespace | 2200
oprowner | 16384
oprkind | b
oprcanmerge | f
oprcanhash | f
oprleft | 718
oprright | 600
oprresult | 701
oprcom | ©
oprnegate | ©
oprcode | circle point distance
oprrest | -
|

oprjoin




pg_proc.circle_point_distance

contrib regression=# select * from pg proc where proname = 'circle point distance';
-[ RECORD 1 J---d4----mmmmmmm i - -

proname | circle point distance

pronamespace | 2200

proowner | 16384

prolang | 13

procost |
prorows |
provariadic |
protransform |
proisagg |
proiswindow |
prosecdef |
proleakproof |
proisstrict |
proretset |
provolatile |
pronargs |
pronargdefaults |
prorettype |
proargtypes |
proallargtypes |
proargmodes |
proargnames |
proargdefaults |
prosrc |
probin |
proconfig |
proacl |

ONH--h—-h—-h—-h—h—Hh' ©OOK

~
o
=

718 600

circle_point_distance
$libdir/cpdistance




bapoH MOHXray3eH

po_database PO_AMproc
datlastsysoid amopciaid
pO_convarsi amproc
CONproc
pPg_language -
e £ - 3
pg_cast po_proc pa_constraint “7| pg_am
castsource prolang contypid = =27 -1 amgetuple
castanget prorsthy ps ae 74 aminsart
castfunc e pag_opclass ‘\ ambeginscan
i,,-*”f opcdeftype ‘L amrescan
- ‘| amendscan
po_indax po_class po_typa pa_operator 'f;-‘ ammarkpos
indexralid relftype typralid oprieft ..;. amrestrpos
ind ralid relam typakm oprrght 'l:l. ambuild
raffienode typinput oprrasult ambulkdalete
reltoastralid Ty poutpuUt oprcom amccs astimats
rettoastidxid typbasatypa oprnegate i
oprisorop ':I'
Dprrsonop
oprcoda
pa_inharits po_atiribute po_atirdaf oprrast pO_amop
inhralid attralid adralid oprjain amopciaid
inhparent atnum adnum T amopopr
atttypid
po_statistic
starelid
staattnum
P | o [pa_shadow | [ pagow |

52 TaOJIUIIBI

Teodor Sigaev PGCONF.RUSSIA 2015



BTW: information schema

« ISO/IEC 9075-11

« http://www.postgresql.org/docs/devel/static/infor
mation-schema.html




Bce?

« octyn K WAL (MHOEKCHI, B IIpoIiecce)
« Hooks

e Pennukarug ?!

Teodor Sigaev PGCONF.RUSSIA 2015



Ccbhinkn

http://www.postgresql.org/developer
http://www.postgresql.org/docs/devel/static
https://wiki.postgresql.org/wiki/Developer FAQ

http://www.postgresql.org/docs/devel/static/git.html
http://git.postgresql.org/gitweb?p=postgresql.git

http://sigaev.ru/misc/cpdistance-1.0.tgz



http://www.postgresql.org/developer
https://wiki.postgresql.org/wiki/Developer_FAQ
http://git.postgresql.org/gitweb?p=postgresql.git

Cnacub6o!

3agaBanTe BOIIPOCOB, IIOCTapaloCh HAUTU OTBETOB

Teodor Sigaev PGCONF.RUSSIA 2015
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