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Abstract

PostGIS is an extension to the PostgreSQL object-relational database system which allows GIS (Geographic
Information Systems) objects to be stored in the database. PostGIS includes support for GiST-based R-Tree
spatial indexes, and functions for analysis and processing of GIS objects.
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PostgresQL ~ HolE[H[o]A  AHe]l  Higt Al AHH= Postgresal  HIl ARR]E
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Chapter 2.4 ]

o] ZolAE postGls & A5 98 a7HE RE HsS A¥9EH

21. B2 A3

: fAE LS FAA A Aol 7|22 AxHYrtt Hx|E 954l Postgresal 9.1
o]AF M 9 extension ©] TRFYrT} PostgresQL 9.1 ©JAF WA AMEA= 2.4.3 ‘PostGIS
extensions A4 L iR’ E FRIFAHA L.

2E sql LS share/contrib/postgis-2.0 Z¢o] Ax|HYtct

postgis comments.sqgl, raster comments.sql, topology comments.sgl < pgAdmin
Il EE psql S Sa AT & ok 2 715 BiE w2 = ewe AT psgl o4 command of
\dd ST_SetPoint &} Z2 A0 & o|g3 4 FUFYrh

tar xvfz postgis-2.0.5SVN.tar.gz

cd postgis-2.0.5SVN

./configure —--with-raster --with-topology --with-gui
make

make install

createdb yourdatabase

createlang plpgsgl yourdatabase

psgl -d yourdatabase -f postgis.sgl

psgl -d yourdatabase -f postgis comments.sql

psgl -d yourdatabase -f spatial ref sys.sqgl

psgql -d yourdatabase -f rtpostgis.sqgl

psgl -d yourdatabase -f raster comments.sql

psgl -d yourdatabase -f topology/topology.sql
psgl -d yourdatabase -f doc/topology comments.sqgl

;d topology_comments.sql 2 A& @4ojBg2 7|E X Ez] g45UTh make comments E:
make topology_comments.sql <& A5 79 topology_comments.sql 7} docs ZT ol A=

At
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ol F Yy FEolMe Al did 2 AA] Ao Bt AAR AEE EYH

2.2. Q7 AFoF

PostGIS 41} A2 AsiAE H=2 AFgEe]l faEHUH.
LTARRY

e PostgreSQL 8.4 - 9.2. Minor HZ. PostgresQlL ¢ ¢d Az (MH sy Zgyrt Q4.
PostgreSQL = http://www.postgresql.org °A] ©]& 7}
AA PostgreSQL/PostGlS 715 AYE®E 2 PostGIS/GEOS 715 A
http://trac.osgeo.org/postgis/wiki/UsersWikiPostgreSQLPostGIS & FFZ S A 2.

H

o
rr

e GNU C compiler (gcc). 1 o] TFE ANSI C complier 5°] PostGIS & AT A7 ¢l AFE=
T Qo gec E ATY FE A 24 AL o7 HAEFYH

* GNU Make(gmake F+= make). B A|AFIEA GNU make & make 9] 7] =Yt}
make -v & E9] HAZ SISHHAIL. T'E make HAES 7% PostGIS Makefile &
A2 Aotz £& 4+ = JdFYtt

. Proja ®§ U HEAF Holuele] 460 EL 1 ol M,
proja BlolHelelis postais WlolH T 9 AEADS AT QA g
projd = http://trac.osgeo.org/proj/o| 4] T+22E 7153y tt.

e GEOS 7]5}8t 2to]E&i2](geometry library)= 3.2.2. == 11 oA H]Ho| 715511, GEOS 3.3.2+
olAF M-S HASIYTE GEOS 3.3 0] 1o A o] A a], ST validDetail @ ST _MakeValid 2}
e 715t ARA FA S3b e 295 7)5o] RFE 2 9L GEOS 332 = EEZF)
Z] Y (Topology support)2 WA E LRFTUTH GEOS + http://trac.osgeo.org/geos/ 25 E]
U2 7HestH 3.3 = 11 o) WA F WA ago] Hyrth

e LibXML2, version 2.5.x = 71 o]A WA, LibXML< % 7}A] imports 715 (ST_GeomFromGML
9 ST GeomFromKML)o AF&EIL Q<5UTh LibXML2 &=  http://xmlsoft.org/downloads.html
oA 2L 7HsdUYtth

e JSON-C, version 0.9 /|A = 71 o]A WA, JSON-C = ST_GeomFromGeolson & %3l GeolSON
S E3e7] 8l AFE-EHI 9J5Uth ISON-C = http://oss.metaparadigm.com/json-c/©f 4]
the2E 7Hsgyrct

e GDAL version 1.6 = 11 o4 WFH(1.9 TE 11 ol wdo] AsHYrt I Hrp W2
HHo = AEEA] e Asol EAFEUT) oA #AH Y2 EE CREATE
EXTENSION postgis AXE 7FsdtA o7l wiiel sHAEZE ZBasts] dojete AAE
FAYYTH nttp://trac.osgeo.org/gdal/wiki/DownloadSource
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AeAg

e GDAL & FAEY CREATE EXTENSION postgis 7} @& ¢l Ao A5t I
gL]E]-. ol o2 S (extension) 71594 postgis extension = = glo
GDAL A& UH% dgy

e GTK(GTK+2.0 (2.8 ©]AN)HAS Q13U rtt) hp2pgsql-gui shape file 26E ALY 517 ¢t
http://www.gtk.org

e CUnit(CUnit). ©]+= 3] 7% (regression testing) S N4 ZaFgYrt.
http://cunit.sourceforge.net/

* Apache Ant(ant)= java TElEZ U9 Eeto|HE &-8o7] 9o gt
Ant = http://ant.apache.org |4 ©]& 7IsgYtt.

e DocBook(xsltproc)2 A5 st off =gt
DocBook <2 http://www.docbook.org/l A ©]& 7Fs@Ytt.

e DBlatex(dblatex)= PDF P49 BEAxE WE uf THagyrct
DBLatex + http://dblatex.sourceforge.net/°| A ©]-§ 753Ut

* ImageMagick(convert)= AWA o] AtEH o|n|x|& AASHE d B AT} ImageMagick =
http://www.imagemagick.org/l A ©]-& 7}t

23. &4 39

B[y

PostGIS AAE http://postgis.net/stuf/postgis-2.0.4SVN.tar.gz 9| A T2 E SHUA| L
wget http://postgis.net/stuff/postgis-2.0.4SVN.tar.gz
tar -xvzf postgis-2.0.4SVN.tar.gz

A AY dHAEL Y postgis-2.0.55VN 2= HHEZE AT AdUrt.
tt2 B o 2 syn A& A (repository)2] http://svn.osgeo.org/postgis/branches/2.0 oA AAE HHS &

4.

svn checkout http://svn.osgeo.org/postgis/branches/2.0/ postgis-2.0.5SVN

A2 E A&stHHA M2 TE postgis-2.0.55vN HAED R HAGY
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N:‘f"! o 05 A|AHIELS HAA postgresQL/PostGls & 9t APH AAH
5 w2 e, HHDE wHdol dasHAAY & wF|AE Ao & Aol
b Zask] o5yt o] THoAE oyt A9E st glen=w, ¢
AAIe A2 A3 H PostGIS User contributed compile/install guides 2} PostGIS Dev Wiki &
0S & A|¥st= AP m7]Z] 52 PostGIS Pre-built Packages ©l &7 %] o]
TroF =@ AM2ZEHH  Stackbuilder = PostGIS Windows download site 2 53|

WAL WL 5 YEUTh EF 12 Fo] HAL A AL AFeln g

PostGIS EE-2 PostgresQlL 2] & 715U YTt PostGIS 2.0.55VN 2 ATt 517] €3 full PostgreSQL
X || (server headers) HZE Q=% FTUtrt ©]= PostgreSQL 8.4 WA T oA HZ oA
AZEYE 11 o] WA 9] postgresal ol A= U= FEUT

obZ]  PostgresQL = AZ|okA]  FOHTH  postgresal A TlolEE FERSHIAIL.
http://www.postgresql.org

N:"t"’! GEOS 7]l 5= $lallAl:= PostgresQL x| Al EF c++ zpo]lE o gt FHASH AHo]
493 £ dHYrt.
LDFLAGS=-1stdc++ ./Configure [YOUR OPTIONS HERE] .5SVN
71 i oA Q] de]HQl AeAEE i dsts e R, dZo] ¢ Hi= 59 AT
MRS o HE 5 = FHEYYT o] QP& PostgresQl & tHA] AMY djjof & S
AsYTh

./configure
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o] ¥ tt2 F7} w7l W4(Parameter)R10] AHEA O 2 PostGls A4 FTES A|AHS] AR5
el dast Ao A4 24T FolBHYE AXstr] 97 ALE dUth Jfconfigure PO =
a3t gtojBE et v BE AR AxH Z2 IS Fropdiyrt

ot YAEE 7P dutHom AMBH= 7l W (parameters)ETHe UERH AdYh A
EES YSHITHH —help == --help=short & A& 2.

it}

CED)

iw
)
N,
re
)
o
f

--prefix=PREFIX ©]X PostGIS Zfo]lH#gje} sqL AIHEEZo] AX
PostgresQL 7} x| H 2ot £ o] AxEYrtt.

1> ° TEbEE @4 #AEEA syt webs, dAE= Postgresal AR A=
Axd AdYct sl ¥ F4E Y= http://trac.osgeo.org/postgis/ticket/635 =
HxSHA L

--with-pgconfig=FILE PostgreSQL < pg_config 2} =2+ -rrea]E}E As@dUS.  pg_config =
PostGIS @} ZHS extension S°] PostgresQL 2] I EZ Q] AHSkst A&
dUth postGls & ZI9tom HAE 54 PostgresQL HAAE FEl= YASH] fl6iA=
o 7§ ¥4~ (--with-pgconfig=/path/to/pg_config)E A-&-5H4 Al 2.

--with-gdalconfig=FILE ¥ 2to]E2ig]¢] GDALA R A=RE 25Ut GDALS FAF Ao Hagh
7152 AFdYtt. postGls € 7|Hte =2 Hxd EF GDAL HAE 522 YAsH| floiA+=
uj] 7] ¥4 4>(--with-gdalconfig=/path/to/gdal-config) S A5} A Q..

--with-geosconfig=FILE F7% o] H 222l GEOS + geos-config &t &&= FEIEHE ATyt
geos-config += GEOS AX] HZE Z5Uth PostGIS & 7|§9to=2 GEOS AXE 5oz
BAISH| YsliA= b 7l 4=(--with-geosconfig=/path/to/geos-config) S A& A2

--with-xml2config=FILE LibXML 2 GeomFromKML/GML XIZZANAE  Xdstry] 5] EQgh
a]—o]ﬁaﬂmqq O)|AL Libxml & AX|5HH 2H2 £ J&UTh Libxml & AX|5H2A] SUdAY
E4 vHS YoAITHH PostGIS & xmi2-config 21l Shi= AR mido] AsoF YTt xml2-
config 44 WS £ZEAOD] Lo 47 Azl AAT 4 UEF G postas ol
A B4 LlbxmL HAE S FEeR gGASH] oM w7 (>--with-
xml2config=/path/to/xml2-config)E AH&-5IH A 2.

--with-projdir=DIR Pr014 % Eo 9 FHst gtolBYEdYrt}. PostGls & Z|¥to g HAxE EA
Projd A& 2 gAstr]  eliAe uiZfEs  (--with-projdir=/path/to/projdir) S
gt AL,

lo

10
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--with-libiconv=DIR Iconv 7} A== A=

--with-jsondir=DIR JSON-C = MIT-2}o]4lA JSON Zfo]H 2| 2|2 PostGIS ST_GeomFromJSON Z|e]]
HAFYrh PostGls & 7|9tz Aa"E EA JSON-C AAE FE5oE FASH] oAM=
w74 (--with-jsondir=/path/to/jsondir) & AF&5Hd A L.

~with-gui T°oJE] 22/ 27] GUI (GTK 2.0 o4 HA )& °oled ™ AHSHUH shp2pgsal =

o
=
©1-§8 uf shp2pgsql-gui St E|H o] ~E YA

filo
1)
ko
fru
ek

ol g3t} o]|ZL rtpostgis-2.0.55VN o] B 2|2}t

—-with-raster ZAE 2 i
. FHE BN AEAAME HAEH AYEE 7[Ee=R YT

rtpostgis.sql TS AP AUY
ZAol7] 2ol Wag o1 e 2

~with-topology EZ=27] ¢S ez & o o§5tH, topology.sql TS AP AYYrh
ojAef sk thE 2telHE 2= postgis-2.0.55VN to]Hef 2] Wof EAsHA] eksyrt.

=

~

--with-gettext=no 7]2% 0 2 PostGIS + gettext(Ch=0] A 2] LEZAA)E X YLslal o]t S3HEZ]
2y &4oz dF o9 Vs A7F S 4 AsUTh old A% o] HHo|E gettext
Ao 2 AATE £ JdsUth AAIE RS http://trac.osgeo.org/postgis/ticket/748
FxSHYA L. o]AL qul & E=le O t=o] HEE SRt Aoz umAgoR ARt
A A A= A2 sy

Bl odlo mn

N;‘f"! PostGIS & SVN repository |4 S=sHATHH, WA ofg] A HEE AJPsHA L.
.Jautogen.sh
o] AAHELE configure AAHEE AAF T
THOF tarball(fFE 2 tar FEYEHZ TE AETA) FER PostGls S FSSHACHH ol
configure 7} A= 2 7] T2 ./autogen.sh AP T Q52 F5UTh

2.4.2. 3A(Building)

o

Futh

HH Makefile ©] BA = PostGIS AL ¢
make

o] wj A} A ofx|2} Fof "PostGIS was built successfully. Ready to install."O]

Upehtol g,
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PostGIS v1.4.0 & 7|2 = HE 7552 wA3E &o BAEE T4 (comments)= 7HA 2L Q55U
Z7t glo|gHo] Ao F Yy AHOATHH dochook & WRZ o= FHOE APAZ|HA L.
postgis_comments.sql I} 7|12 F4 oS raster_comments.sql, topology comments.sql =
doc ZT] W targz W mtdo] w7 ol QlOeB 2 tar ball ZHE HAE 3 Aol Tz T4
s Favt glsyh

=3y S
Ta= Io—
e

O
1—
KX
=

make comments

ojAZ W2 HE(quick reference) Ei& SHE§ frelEcl Age Hx A= html & LAY
BAdE S+ xsltproc 7F 8FEW  doc &Y Woll topology cheatsheet.html,
tiger geocoder cheatsheet.html,raster cheatsheet.html,
postgis cheatsheet.html 4 7§9] TL-& At

html I} pdf FAlo2 w|g] THE0]7 U= PostGIS / PostgreSQL Study Guides A TR E
o Al &£ QlEyrth

make cheatsheets

2.4.3. PostGIS extensions A I H]Z]

PostgreSQL 9.1 ©]%2 A8 F-o]2HHA PostGIS extentions & g oz A 2 Az},

A A% A (source repository) 2H-E] A 7
Ao Ut} docbook & AR SHATHA 715 A
Bl FEoR BT F= HYTh

Lofl=, AA 7|5 AA™(function descriptions
3

)
(function descriptions)<> A§/d°] =11, th&

make comments

olal tar ball ¥ A "l FIXFEH ASO|E= tar ball ZHE HZ Aod o=
FA(comments) S AT Q7 5.

TkoF postgreSQL 9.1 2 HIE o= AA Fo|ztH extensions < A I}Ho d3tor 2F A=
YUYt extensions EC|ZRE Y] B4 = 0t BAFE 9 thE AHo] A8 & SlsUh

cd extensions

cd postgis

make clean

make

make install

cd ..

cd postgis topology
make clean

make

make install
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S (extension) THA-2 0s of Aglo] PostGls HATH Zo
PostGIS binaries 7} AX|H A o] &2 otdnt ARSI E EA|7}

o o7l Y o] WA SOl WY AHEE uUee MEE mdsol EAEUC

postgis.control, postgis topology.control.

e 7} extension 9 /sql EZT o EE TEEo] AdH5UT o] TYUEL postgresal 9
share/extension & extensions/postgis/sql/*.sql,
extensions/postgis topology/sgl/*.sql of EAlxojof ghrt.

= PgAdmin -> extensions °|A] postgis, postgis topology 7} Hojzof .

THeF psgl 2 o]-& Folatd o322 FHa(query)s APsro =z et £ QlH Yt

SELECT name, default version,installed version

FROM pg available extensions WHERE name LIKE 'postgis%' ;
name | default version | installed version

_________________ +__________________+___________—________

postgis | 2.0.5SVN | 2.0.5SVN

postgis topology | 2.0.5SVN |

He=Z HlolgH|o]A W extension & &I T, installed version FH(column)= AFT &
AsUTt wef obF HZETE glek AW el postgis extension ©] A& AA o} 4] Es XU
PgAdmin Il 1.14 °]4} WA A= HoJelHo]A Haper E|9] extension oA PF¢-A QEXR HE
222 5ol dEolE = AAE 8y

extension ©] ©]& 7}5SH AMefEbH  pgAdmin extension QIE|Ho]A EE 29 sq HHES
Aggto 2 AEg glolgH|o] A ¢to]| postgis extension & AA T 4 9l&5UTh

CREATE EXTENSION postgis;

CREATE EXTENSION postgis topology;

. tables spatial ref sys, layer, topology &% Ho|E&2 W=z IEUTh o]JAES

postgis E+ postgis topolgy extension ©] Wi¢jo] & ot w¢jo] FHaohrt

ol 5 .
PosgGIS 2.0.1 oA TojEH|o]A WHAA] srid HFERto] wWHH YT o]et ¥t EAIE
HFASHA trac EJZAIS HPFHUA] Q. extension HO|EL] X 52 CREATE EXTENSION Xt
SHA AAE7] wjRo] WAx]z] 5yt o]zt HMAS postgreSQL  extension EEO]]
AEE7] ol 225 HT & = FHol gsyTh

flo

gk extension  glo]  2055VN & AX@dW,  Jagels  AIYE:
postgis upgrade 20 minor.sql, raster upgrade 20 minor.sql, topology upgrade 2
0 minor.sql AL 53 A wHoz dago|l=dd 4 9]t}

13



Chapter 2 43

Thel #iAE Z|Yglo] postgis & AAIWHHH, rtpostgis.sqgl & AREote] BAE 2Y A& &

0|

9 the extension 715 WAAE s 9% the wAS AT 4 dsynh

CREATE EXTENSION postgis FROM unpackaged;
CREATE EXTENSION postgis topology FROM unpackaged;

24.4. HXAE

ol

PostGls 414 (build) EIAESLT ATHH o) B AastAlS.

Make check

9 FFole HA PostgresaL HIoJEH|o| A Higfor AHAH 2to|BEef]E o]§5to] vt &elyt
o7 H2EE AT AdY

N;ﬁ"’! PostgreSQL, GEOS, T+ Proj4
Hgof s 2holHely] A=

i
mz i
5
N
2
o
)
i
i)

> @A, make check HAFES AHAE wol= parn 9 pcPOrRT ¥ W4E H}HHE}
PostgresQL 2] A% ©j7iHHSQ]  --with-pgeonfig ] HA|EF o] Qlojk o] S5HA]
MAQQ'@ﬂﬁPMQEKMHXVLJﬂﬁﬂﬂﬁohhﬁﬁiMm—‘¢@ﬂ4ﬂﬂi.

sttty H2AES Ay ofefie} HlssHAl 2 Adyt.

CUnit - A Unit testing framework for C - Version 2.1-0
http://cunit.sourceforge.net/

Suite: print suite

Test: test lwprint default format ... passed
Test: test lwprint format orders ... passed
Test: test lwprint optional format ... passed
Test: test lwprint oddball formats ... passed
Test: test lwprint bad formats ... passed
Suite: Misc Suite
Test: test misc force 2d ... passed
Test: test misc simplify ... passed
Test: test misc count vertices ... passed
Test: test misc area ... passed
Test: test misc wkb ... passed
Suite: PointArray Suite
Test: test ptarray append point ... passed
Test: test ptarray append ptarray ... passed

Suite: PostGIS Computational Geometry Suite

14
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Test: test 1w segment side passed
Test: test 1w segment intersects passed
Test: test lwline crossing short lines passed
Test: test lwline crossing long lines passed
Test: test lwline crossing bugs passed
Test: test lwpoint set ordinate passed
Test: test lwpoint get ordinate passed
Test: test point interpolate passed
Test: test lwline clip passed
Test: test lwline clip big passed
Test: test lwmline clip passed
Test: test geohash point passed
Test: test geohash precision passed
Test: test geohash passed
Test: test isclosed passed
Suite: PostGIS Measures Suite
Test: test mindistance2d tolerance passed
Test: test rect tree contains point passed
Test: test rect tree intersects tree passed
Test: test lwgeom segmentize2d passed
Suite: WKT Out Suite
Test: test wkt out point passed
Test: test wkt out linestring passed
Test: test wkt out polygon passed
Test: test wkt out multipoint passed
Test: test wkt out multilinestring passed

—-—Run Summary: Type

Total
suites 17 17 n/a
tests 143 143 143
asserts 1228 1228 1228

Creating spatial db postgis reg
Postgis 2.0.0SVN - 2011-01-11 15:33:37
GEOS: 3.3.0-CAPI-1.7.0
PROJ: Rel. 4.6.1, 21 August 2008

Running tests

loader/Point
loader/PointM
loader/Point?Z
loader/MultiPoint
loader/MultiPointM
loader/MultiPointz
loader/Arc
loader/ArcM
loader/ArcZ
loader/Polygon
loader/PolygonM
loader/Polygonz
regress. ok
regress_index. ok
regress_ index nulls.
lwgeom regress. ok
regress_lrs. ok

ok

Ran Passed Failed

0
0
0

15



Chapter 2 43

removepoint. ok
setpoint. ok

simplify. ok

snaptogrid. ok

affine. ok

measures. ok

long xact. ok

ctors. ok
sgql-mm-serialize. ok
sgl-mm-circularstring. ok
sgql-mm-compoundcurve. ok
sgl-mm-curvepoly. ok
sgl-mm-general. ok
sgl-mm-multicurve. ok
sgql-mm-multisurface. ok
polyhedralsurface. ok
out geometry. ok

out geography. ok

in gml. ok

in kml. ok

iscollection. ok
regress_ogc. ok
regress_ogc_cover. ok
regress_ogc _prep. ok
regress bdpoly. ok
regress_proj. ok

dump. ok

dumppoints. ok
wmsservers new. ok
tickets. ok

remove repeated points. ok
split. ok

relatematch. ok

regress buffer params. ok
hausdorff. ok

clean. ok

sharedpaths. ok

snap. ok

Run tests: 55
Failed: O

PostGIS A2 E floliA= o2& d=sHAlL.

make install

o] -2 --prefix 27 metu|Elo] HojH 519 H=of PostGls A IS FHARE AJUTh
e ZEH(loader)2} EH(dumper) binaries 52 [prefix]/bin.°l| AX|EYt}.

o postgis.sql &} 22 sqQL TFYEL [prefix]/share/contrib o AX|EYr}.
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e PostGIS BHo|BHYEL [prefix]/1lib o AxEYtt.

postgis_comments.sql, raster_comments.sql TA-S AJASH] ¢

3l make comments
] AOAITHH  make comments-install 2 3¥-2 E5f| sql LS A

A5k Al 2.
make comments-install

N:"H’! Xsltproc 2] A& o]F AdtAQl HX=2HE postgis_comments.sql, raster_comments.sql,
topology_comments.sql = £2| =5t

2.5. PostgresQL9.1 T|FF || FIHPHTL -G Ho[eH|o]x B3]

PostGlS HloE{o] 2% A4Sl S1g 3 WA AAHs THE postgresal Hlo|H o] AE A
At

= o

||

rr

]_

[¢]

createdb [yourdatabase]

WO postGIS 7]5 52 PL/pgSQL procedural 1oz A oA Ql&5yrtt ot
PL/pgSQL & EA3}5H= Zo] PostGls HolEHo]AE A 9% T+
] =

ghA, M2 dlo]ejH o] A0
HgolE &l 7Hsotl, PostgreSQL 8.4 o]/ B 2] 7490

wA SAYUE ol ol
ofu] 7] 5lo] G¢Let.

L gure

createlang plpgsql [yourdatabase]

O]A| postgis.sql definitions TFL-S ZPSFO 2 ( S|

[prefix]/share/contrib o A&
A PostGIS A W A 9] St=(function definition)& Eﬂo =]

BARA
Wlo] 2o 25HIA L

psql -d [yourdatabase] -f postgis.sql

Epsp Z13A Ho| Awzte] ghrigh

agt A"S fsliAl= spatial ref sys.sql 9 mfdg 2E&
& 4 oW spatial ref sys HPolE= HEYd & AFUTh ©lZZ ST_Transform() 7|5=
7y =+ A shEUH

psql -d [yourdatabase] -f spatial_ref_sys.sql

ZF4 (comments)= PostGIS 7159 =7Vsta PR Ao Izt o] ] uj o] 2]
postgis comments.sql & B2Yst= Zlo] A WA AU F4E psql Eud HolA \dd
[function_name]S ¢JE5te] 23T 4 9&U T

psql -d [yourdatabase] -f postgis_comments.sql

17
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ad AL A

psql -d [yourdatabase] -f rtpostgis.sql

HAH AY FA(comments) AX]. Psql, PgAdmin = TFE PostgreSQL =14 ZF HAH 75
oF =TE Alsdyrt.

psql -d [yourdatabase] -f raster_comments.sql

=227 A9 47

psql -d [yourdatabase] -f topology/topology.sql

EZ22 29 F4 AXA. psql, PgAdmin = TFE PpostgresQl T oA EZZR|(YAITA A=)
715< ot A&5S T gUE ATyt

psql -d [yourdatabase] -f topology/topology_comments.sq|l

wIoF A28 DB ol 71 Mol Mol Bsty Arky theg HstAle.

K

psql -d [yourdatabase] -f legacy.sql

Noth 7% . '
Geoserver &} Z2 AT EYol9} AEsl= S 9]

‘ 02 legacy minimal.sqgl ©] SFUYtTh ol H9
L 5o 4 P
do] T 2 F(view)s= 7HAAL AATH -3t legacy.sql ©] B2 g

279 Yhldeanup)E THI ¥ OB AgA e JSEES AAS s
2

uninstall legacy.sql & A3YSHA]

2.6. EXTENSIONS 2 -85t Z7F dlojgH|o] A A

createdb [yourdatabase]

18
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a4 postgis extension <= PostGIS =3, 2|2, 2jAF, spatial_ref_sys I ZE 7]
Fol2 AXgh

or
il
I}
X
o)
il
)
i
=

CREATE EXTENSION postgis;

psql oA o] FE Y.
psql -d [yourdatabase] -c "CREATE EXTENSION postgis;"
EZ22= Hk extension B4 17|22} o] 91, ofefjo] Polm A rHsytt

psql -d [yourdatabase] -c "CREATE EXTENSION postgis_topology;"

psql -d [yourdatabase] -f legacy.sql

579 H(ceanup)E PRI H  dem  ARESHA 2= Tlsse AFSH] HAsiME

uninstall legacy.sql & AYSHIAL.

2.7. Tiger Geocoder 2] A%, 10|t L do]g BT 7]

Tiger geocoder(Tiger = U= FAd9 AU olE, geocorder = FA-2E HZ 7]5)=
219-go]7] wiZol 4 PostGls AEHEST o AX/YIYolE HZA 5UT extras ET O
= AE2 BF dubAQl postGls Ax|/FIlElelE V]E AHAARFow HAEZ ¢FEFUTh Tiger
geocoder &} ZL Z7} 715EL postGlS TF|AZ BlEEZ] AT postgis-2.0.55VN.tar.gz TUZ
AAEA]  ©o]8 7FHeHYTE.  extras/tiger geocoder/tiger 2010/README ©lA 7HQE

Tar & QL&A sl =95 ARSIl AT PostGIS Tarball ©f 5= E7] 419

2.7.1. PostGIS H|o]EH|o] A0 A Tiger Geocoder &3} W

A ore] Argef okt PostGIS E A 2SHIA L.

extras =671 YL http://postgis.net/stuff/postgis-2.0.55VN.tar.gz oA Th22E FFOo A Q.
tar xvfz postgis-2.0.5SVN.tar.gz

cd postgis-2.0.5SVN/extras/tiger_geocoder/tiger_2010

AT 7Hsst AH 59 HEE tiger loader.sql & HAHSHIAIL.
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T Tiger geocoder & A= HASt: A9, 9kE$+ create geocode.bat AAYHEE,
Linux/Unix/ Max OSX = create geocode.sh < PostgreSQL Ad7el 9] HASHHAI L. o] TLd-S
HAsH] ks A9de FEFHezr xddH 949 AR AR AHroh ZIEHYoh

Loader_Generate_Script H 32 Adst T A ATHEE HYT 4 AH5Yr)

tiger 27|up7b dlolEHolA  Qto]l Q= et HM  HQl(search_path)o]l SIEEE A
SRISHIA 2. QtE|o] ot ot HH-S A F7ISHAIL.

fjr

ALTER DATABASE geocoder SET search path=public, tiger;

=9t F4 Ve HEE F4E AQstile AU offiet BlssHl desA] HAE
A)

H

SELECT pprint addy(normalize address('202 East Fremont Street, Las Vegas,
Nevada 89101'")) As pretty address;
pretty address

202 E Fremont St, Las Vegas, NV 89101

2.7.2. Tiger Geocoder Y1 o]

2.0 HHT} &7 Tiger Geocoder 7} olm] Ax|Eo] QItiH, FIF WO tar ball & ©]&SiAE
AAEZR] 7S dadels A 4 AFYrth

TFOF extras =T 7} §ITHA, http://postgis.net/stuff/postgis-2.0.55VN.tar.gz | A] TF*2 &= HFO4AA]Q
tar xvfz postgis-2.0.5SVN.tar.gz
cd postgis-2.0.5SVN/extras/tiger_geocoder/tiger_2010

HLE9= upgrade geocoder.bat Y, Linux/Unix/Mac OSX ©]2}HH upgrade geocoder.sh &
ROAAL. postgs Holelolso] T A Rolsh Ao AARNEE APAAAA A L
& HYSHIAL.

2.7.3. Tiger Data E2]27]

Tiger HlolElE =dst7] 9t Hod ARt A2 extras/tiger geocoder/tiger 2010/
README oA o8 ZHsF L o7 AL UurAel BT ) =R

ATEAL HAPOlECA HQ7t 9] HolgE 2Lt W5yt 52 E9 F 9= E/49
MEZ o|lFA g5yt ZF F HolE2 tiger A7|ut Ao wEt HL o HE &
Drop_State_Tables_Generate_Script & A &2 2 AY AHAglE 59 2HS AAE 4 JdS5YtTt

dolelE 29517 fsiMe t&d 22 EHtool)E°] BaeHot:
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o QIFXAF AAPO|EoA] W2 o5 mtdS 7] 918 &
Unix AlE AARIOAE HHEE unzip 22 AT 4+ A5yt 9299 3¢, =
oF=/t=5A] £l 7-zip ©] http://www.7-zip.org/o| A Th&EE 753t}

*  PostGIS E 7|2 AT w9, shp2pgsql FHH

o 272 29 wget 2 HHF29] Unix/linux A|2HEo] AR o] s
Ae = A8 =o|WH  http://gnuwin32.sourceforge.net/packages/wget.htm oA THEERE

dlo|lHE =29517] $5lAlE= Loader_Generate_Script & FXSHUAIL. £ ©92 29T 4+ 1Y,
= FE e 29T Z et glsuyth

Yst= dlolE7F 29g0] H % Install_Missing_Indexes oA A H 2 th-3-& AP Al L.

SELECT install missing indexes () ;

28. AEAL olgato] 7 TolEldlo]x 4]

PostGIS BJE 7] X|(£3] PostGIS1.1.5 oA} WA Win32 QA ET )= template_postgis 2 &2]=
HE8 dolgHo]lAE =Rtet dEUTE PostgresQl ol template postgis ElO|EH|O] AT}
ZA5t1 QotH AR E= guz oA Z7F glojEHo]AE 7S HEolE B YA

— =

o Q.

© O
U £ A9 BE A2 dolgilol a5 AT 4 gk UGS A8ATE AT glojol
ks A FolshiAle

A(shell)of| A:

# createdb -T template postgis my spatial db

sqL of| A

postgres=# CREATE DATABASE my spatial db TEMPLATE=template postgis

A1 ol

N
bt

7 dlojgHolA dadolde thHY FE AMEE PostGlS A A O(object definitions)E
a5k 2ol 7it2E 4 AFUTh

FEAE A HolgHolA HolA BE Aolse] dA diAlE &+ A syt 13ER e
o]- [e}

dump/reload W2jo] 1o A= = QUFUH.

PostGIS = AtASIAY W1 $£F WAL 93 SOFT UPGRADE 2 F82 HWZH-Z $$F HARD
UPGRADE & A|2¢
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0|

PostGIS 1E|o]=of $HA] dlolEE vl W FAl = AL AAY TaTUTH pg_dump & & T
—Fc flag S ©]-25}H HARD UPGRADE A] dump & B9 & 5yt

25 AASH] 79, extension @ EJF JIEo]= Slofof
Furh o] saL AFHE PO R ARt A, vRTIAR saL AT HE WA oR o] =sof
syt
=] .

2.9.1.1. extension ©] $l= Pre 9.1 oJA H{AQ AXZE ¢adolt

o] T2 extension §1°] PostGlS & X3t 7T sHFHUTE BFOF extension 7F A4l AFE]oA
2] z

oA Aistetz AAE SHAH ofgiet T2 HAIZE EA HA AdYt:
can't drop ... because postgis extension depends on it
At ofAl F HtEA] W "] postgis upgrade*.sql TUES ZHOF o] F PostGIS 317‘401] ot

A& ARSI L. AE E°] PostGIS1.3~1.5 ¢ H-§ postgis upgrade 13 to 15.sql & A}
oF YT}, PostGIS B 194 2 2 Y& o]E sH= 7%+ HARD UPGRADE & ©|-85tH A1 Q.

rtpostgis upgrade*.sql ¥ topology upgrade*.sql = &of HZ2 Hxrt #@AH
8]31 EEZ2X] extension o= A-&E Yt}

psgl -f rtpostgis upgrade 20 minor.sqgl -d your spatial database

psgl -f topology upgrade 20 minor.sql -d your spatial database

N;l"! greF WA daeo] =8 9% FAHY postgis upgrade*.sql & g 4 glod

| -
ol dd HAZ YF dF Argsty AAlt= S eJn|stH HARD UPGRADE 7}t
g g3hc.

The PostGIS_Full_Version = ©]-8o}H o|2|gt F-72] dado]=rt Badt H-$ “procs need upgrade”
(e}

HAIZE 55 4 EY AJUrT,
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29.1.2. AXZE 4O 0]E 9.1+ extension = AL-Eot= 7

extension ¥} | PostGIS S XSt 7L extension TESH H1go|E SFAoF FUTE Extension ©f
gt AtAT o]t olHA] s Utt
ALTER EXTENSION postgis UPDATE TO "2.0.5SVN";

ALTER EXTENSION postgis topology UPDATE TO "2.0.5SVN";

wre} chgat 2o o2 wjAA7k Beltk
No migration path defined for ... to 2.0.5SVN

A dlolefHlo] A MASE, 2.6 T At ® A2 HolEH|o
extension ©] ojn] A=t HAIAE B $ QAT FASAE 71

_4

2o E-dgdyrt. postgis
Fu .

rLOl‘

N;M Ex WA glo] PostGls = At Ae, WAL EL5}7] Ho] postgis extension AAZ]E
TASEL ot = 5Utt. ksl #id SFHA] CREATE EXTENSION postgis 2 X451,
HAOf A Zotdr] dEduyd.

29.2. 3SlE el

HARD UPGRADE = full dump/reload oJu]gtct. HARD UPGRADE = PostGIS Aol UlE
AEFR| 7L HESEA|EE SOFT  UPGRADE dg2] 5Utt Release Notes F-=(appendix)©fl Al
HI/e2E(stE Jado]lE)7t st o tis) dHFyrh

2 pe e

Ho/g|l2E T2HAE postGIS(7- HAE EghHe] d=x5 AYE & JAEE 3F= postgis_restore.pl
script 9] A= H}A‘/]ﬂr oA HE T T5 TR Igt ZAY ¢ ol AHEHZA o= AAES

2104 93 AT postals ¢ Hlole o]0l £7]ukschemas)2t HlolEIZE B8 4 A Frck
AL AGASE I BFUBELE Windows Hard upgrade 14 o]-§ 7Hsich,
AL et 2ok

1. binary blobs ©] = A% (-b) ¥ 3P AAAEE HstA ()
A5t= dlolgHo]A(olddb & FE)o] "custom-format"
gloleH|o] A9 AfAto|H TH, postgres = AAY B+ ¢l5Uth

pg dump -h localhost -p 5432 -U postgres -Fc -b -v -f
"/somepath/olddb.backup" olddb

2. newdb 2} F& M2 flo]HH|o|AE TWEHAILQ. 25 ¢} 2.6 T2 FXoH A
HPAE = spatial_ref_sys H52 SFEXT FEOZE HAXAE &S AYYTh weF ojH
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ol G2 AXHRE YsHAIthH A DB S XA W spatial_ref sys.sql 2 RE 5} npAAlS
7R a1 AL ElolEE|o] A7} ofF Aol AL ZAXAL A Fu 71559 ZlsEe] ¥ ol
AHEEZ] e legacysql P QR & ok syt ATE AT Aovt o
A L. 7Hestttd " (dumping)e SH7l Aol F H JlsES dIE0lE & &
A=A A FRISHIAIL. uninstall legacy.sql = o O oA AREER] ¢fil
HogE= AHAA 2 7sES AAT 5 s Th

3. postgis_restore.pl = A}85l] MZ-E newdb H|o|EHo]Aof HI-S BEAF|HAI L. AAFA]
3t olgEo] LASHH psql ol Qs FAIE AYUTt. 11 23} 2115 HESHAL

perl utils/postgis restore.pl "/somepath/olddb.backup" | psgl -h
localhost -p 5432 -U postgres newdb 2> errors.txt

0g3 22 A9l deigel WAE & Ak

1. 48 R E&= 71504 9 ol ARSEZR] a1 ARAAl EH PosgtGls AAES ARESHH=
AUtk olHd ZAE sHEst] fIsiA Hol 4A legacy.sql & EYSHAY SiF
AAEE PostGIS o HFeH 3 mro]ago]d-& ohA] AlZsl] HAAIL. legacy.sql WH Ol
autHoletd, ot AAE  7]YStl  uninstall legacy.sql = =2Yots A
FTHSHAIL.

2. %EHHJ%SWMIMSWQJNﬂﬂﬂFﬂmﬂﬂiﬂSmD”ﬂ5%5%2%HQ:%W%
SRID ZH2 0 Xttt 1 999000 Hrt} Zh5Urt}. 999000.999999 HE U FHEL WHFE A
It Ao]a1, 999999 K} Z G52 *}%% o flEUHh 14 E71se SIRD o] BE ALH
71552 FAEUS. 999999 Hr} & RE J|EES EH¥UEHE= HIR olFIHAR

spatial_ref_sys Hlol5& WAglol FAoHA] At A2 Aef 7ho|=et 7] Z|(primary key)=
FAE 5 AFU (0] 4] 7S sRIDS 7F HE2 oo sRID gHoR AgEE ).
of EAE siFskl & A8A sk B fESE e sRD =2
HAFSEIL(OFIFE 910000..910999 H9]), BE HolEES MEL SRID = AgstHof gyt
(UpdateGeometrySRID =), T3t spatial_ref sys 2] Q14 B7l53e 228 2911 ofgje} 7ol
W78 S Al

ALTER TABLE spatial ref sys ADD CONSTRAINT

spatial ref sys srid check check (srid > 0 AND srid < 999000 );

ALTER TABLE spatial ref sys ADD PRIMARY KEY (srid));

2.10. WA Ql A

illy

QiBolt gadlol= A & w7 9 A9 Selshol @ @ 7hA Ake ofefet 2tk

1. PostgresQl 8,4 = 11 Hr} Al W& HAR|sti=2] AIAstdAl L. @4 2Estal AAl=
PostgresQL <] 'ﬂ’ﬂ# =3t postgresQl 44 HHL Higoz  Antdstgiz]
)| OHZN AL, Linux ©A ©o]d] postgresaQL ©] Ax|H A$ FT& Ax7t 2 5 A, B
ojdef At AMEE doHFE S HFYTE PostGIS = PostgreSQL 8.4 EE 1 oA
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BelA ZAEEER T WAL ol§ Al dlsha 2§ oESe] wAE & gt ol
PostgresQL H|Z10] 2551 QlEA] EQ1517] ISHAE psal & Foto] dleTelulo] 2ol &3]
o] As AgetiAle

SELECT version () ;

RPM 241012t rpm -qa | grep postgresql = o] x| w7]79] 25 AT 4 lHTh

N
d

HoF Qo] =7t AufjshH 7]E PostGls A2 WAoo R HAsoF gt

SELECT postgis full version();

T3t PostresQL, Proj4 Zho]lE 2] 9 Geos =tolH o] tigh vdat H=Zof thgh Aol HlEZR]
SlstA Al L.

Oll

1. AAL2 postgis config.h TS AFAJ5t7] fIsl A-HEHUT
POSTGIS PGSQL VERSION, POSTGIS PROJ VERSION E‘l POSTGIS GEOS VERSION
7t AR SasAe

2.11. JDBC

JDBC extension 2= PostGIS EFYEl A-Sot= A AAIE Algduct. o] AAES PostGIS

glojefHo] A Fe, T12)7], A4t T& Sk A EteldE] AUt
1. java/jdbc HEZR O]FSHIAL.

2. ant oS AYRT postgis.jar LS java FolHSe] 9k Fowm
A4 Q.

JIDBC extension = W= ILZZA|A F CLASSPATH ©f PostgreSQL JDBC & HQZE 3Jurch
PostgreSQL JDBC Ezto|H7} tfE ZH=2of QI ofgjel #-e -p matu|E|(-D parameter)
JDBC driver JAR 8] HRE AZAAA FUth

Ll
el
o
&2
2

# ant -Dclasspath=/path/to/postgresqgl-jdbc.jar

PostgreSQL JDBC Egto|HEL http://jdbc.postgresql.org oA T2 E HEO A 4= Q& Ut

2.12. 2T /Y1 (Loader/Dumper)
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el 289 He potars o @ pposd AFAes 4A 2 ARG, 269t Bng
Fog AR5 fleiA =

# cd postgis-2.0.5SVN/loader

# make

# make install

2T+ shp2pgsgl ©|2tal E¥H ESRI Shape IU-&  PostGIS/PostgresQL HHF7] RIS
Mgt ®EE pgsqlashp ol B0 postls HloJE
A, B o AT 49

(= %’*Jﬂla)a ESRI Shape Tz
Yook 22l =2 (help)t WFL-S 3

A FxsHIAL.
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Chapter 3 PostGIS A5 2= ZEE

Chapter 3.PostGIS A5+ &+ AEE

1. fEYANAET HA3H EE2 PostGISl.5 ¢ d-50] ZE= ¥ PostGIS2.0 IH= 50 &
=2 gFy ﬂﬁ4vaﬂmﬂlﬂ€°‘*°hﬁv

FTRE7E HolA o o] AREEZA @kal dhoz ARpx|A H @2 7]5E°] PostGlS 2.0 7|RHY
FEoA  AAEHIEFULE oA ofEAo]dETtoly gl  Geoserver, Mapserver, QuantumGlS,
Openjump ¢} &2 Al 3 9 E5°% IFS 71F oy A4 di2dHol= 2747 Ad5Yth —rxﬂ
fES Sl ol59 HAS 4l HHow daeolEsiAH B olfE°] fZgUnh FE9] F
AA" 71'5EE& AHEsHA s IZ=E WA & JAFUT ot 7158 tiFEE2 non ST_
aliases of ST_Union, ST_Length %—%W;} ‘]%01 299l £ O R A legacy.sql AAE AXSHAAY
U QB35}= legacy.sql & 4FE Ax

The legacy.sql f T2 postgis.sql. 7 22 ET o] Y25l lsyth AAESUE 200 719 71+E
A7] 915l postgis.sql LIl spatial_ref_sys.sq A X5t F o otd-S AA|SHAH HYtt

2. osm2pgsql ¢t 7 OpenStreetMap T|°o|HE =FY o o5 &2 Ad o2 HAA7}t
L}ebd Y o} : ERROR: operator class "gist_geometry_ops" does not exist for access method "gist" Error
occurred. PostGIS 1.5 9| A= & 28t}

PostGIS2 ©f|A4] T|EZE geometry operator class gist_geometry ops + gist_geometry ops_2d =
M0 ™ the gist_geometry_ops < 25| A A& AEUTE ©]+&= PostGIS 2.0 E3F 3D & Z|Ys}7]
sl Nd FF JEAE Efskdedl A olFe] EFS Fo Adshr Esithal wdE<
oZd o

DeA20] ot dR2H AR ol ofEFAleldE HoleEw dYAE AASH enolH

=
== =

e~ 3e BHsH B2 BEATUCL 20 QUAE OBE Skn 404 A9ole sk Ze Aol

T8 sUTh I22= vheF Good ol2tal UERATHH QldElA T ofo]d-& BAD 4 Good O

HFLAIA] Q.: BAD:
CREATE INDEX idx my table geom ON my table USING gist (geom
gist geometry ops);

To GOOD:
CREATE INDEX idx my table geom ON my table USING gist (geom) ;
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g 22 30 B2 QEAt Wag Fgolut exeols Feag YAt AL
CREATE INDEX idx my super3d geom ON my super3d USING gist (geom
gist geometry ops nd);

qroF QFEPZAAIL ©]% gist_geometry_ops hard-coded = 7}A|1l Q= 3L Al 4 gl ATY H
F=of 2T PostGlS 2.02+ ¢ WA H legacy gist.sql & o]-&3} =1 Z
T Asyn. Iy wref o] fAE ARSIt ygol EAE FHshal E]

stetal i g Adyn olz Qs 22 oAl dIFol=E SH o EHdE €

;2

3. PostgreSQL 9.0 = 28 Zo|H oOpenlump, SafeFME ¢} 131 ¥ @ =
AW EHESE = HAY & 5 glsyh

=°l

2

i

PostgreSQL 9.0+ 4], bytea HIOJE]E I3t TUEZE AFHL hex 2 B oA JDBC EtolEE=
73] escape format & FPFUrh o]A2 o JDBC EEto|HE AMERE Java o] ZEAlo]Aoly
Q2% ST AsBinary o] 252 85t= AlA npgsql Egto|HE ARESh= NET o] EAlold 22 EH
o ZgjAloldell FFE 7IHUTE olAE tHA FFAIZI7] St F 7hA] A o] AdFYTh

I

JDBC driver & Z]41 PostgresQL 9.0 Aoz Jadgo|= Al 4= &Yt Z Al PosgtresSQl H -2
http://jdbc.postgresql.org/download.html| o 4] T}2HFO A 4= QlZ1]t},

ghob NET app & ABFoletd Npgsql 2011 E I ol WAL A 4 uuch ol:
Francisco Figueiredo's NpgSQL 2.0.11 released blog entry ©°] AWEo] Q= A} Lol
http://pgfoundry.org/frs/?group_id=1000140 S| 4| t}-2HFo A 4= Q&1 tt,

W PostgresQL driver £ @LelolE sh= Zlo] &AARge] ohebd oljE qlegomA
oA TEE AHS T 4 YHth

ALTER DATABASE mypostgisdb SET bytea output='escape';

4. 7|58t SP(geometry column)S H7] 93 PgAdmin S AFESHH I ot HodHsUTH 4
AR Q?

-- this should return no records if all your geom fields are filled in
SELECT somefield FROM mytable WHERE geom IS NULL;

—-- To tell just how large your geometry is do a query of the form

--which will tell you the most number of points you have in any of your
geometry columns

SELECT MAX (ST NPoints (geom)) FROM sometable;

5. olH3 F7o AW EF QHAEES HFT 5 JAFUR
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Chapter 3 PostGIS A5 2= ZEE

dq, A, o9, Zlst, osd, usAd, ostad 19a AeuEd AFAES AFTE 5
5 Ytk PostGIS 2.0 T 11 oA HAALE 7|E zeHEZ Yol TINS 181 thH 3
A 4 dHUL ol#g AEL & G Open GIS HIAE EHio] WAE o] Ql5UTHXYZ, XYM,
Xyzm 223 ). @A A7EA] delHerd ol AY T lFUTh S-S St 3W HBAE
AHgole EFE 0oGC A LeHWER fojg e, =X|g }H{ﬂ(oec 7} obd  Microsoft SQL Server
2008+°f| A H|=3t EFQlS WASH & IFUTh)E ARESHE SRSt HlolE B9 2% WGS 84 long
lat (SRID:4326)7to] 2| dlo]e] et sl A AHUTE PostGIS FIFEFAANA Ao FHE 22 H
toleE Astr] fg HAH Jyrh HAHE wWe=5t FAQ & ALY QiU Bk AR
A= floll Chapter 10 A= HEE 183 Chapter 9 AE 21 #HAEH HHAAE
xS L.

6. E5HUIR. A7} AQW|EZ(geometry) E= | F(geography) & Oo|H HoJEE A5}
A7FslloF gy7t?

. A (geography)= AT A FHS AYots M2 dloly Ayt 1y

52O ALEL geometry oA ohi= AHT @A H@uoh weF Y-S ARESHA
Aol disiA vie4d "ozt A9 glEyn. wef Ay dolg Sk AE T84
ANAZHEE 9] HlolgE H{stal AE S 23 (geography)o] ZIotHct wWEUTE

ol A¥st= e edE dloly FeHdUnt A eHEF
o] EER 9e wom dutdo=z o|ZE AHsh=dl SlojA H
10 Hi7HA] o wWE FeE FF AdsUch 37 FndEs
7t spatial reference system(SRID)| W= =X]Z Ho|HE
T2 S FloioF o= Ageletd Geometry 7t F119]
952 A7 ol = B Atole] €3 A2 oA
AL 25 Folstr] 9shHA 13.10 T2, “PostGIS Function

ki

_r,
2
FE;_E
igr—?hrﬂ
f‘u

_VE

o
)
ot
S5
> ©
)
=
R
g O
=

I

(0)
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o
3
o
<
ol
o
r{o
4 r
a
52 rlo
rlo

i)
o
n
o,
1A

£}

0?~

N,
P,L
2
-
EX
il
1o
o,
Ho

>
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o,
=2
in)
4 r
e a
rr oot
q Mo
4
N
T
ri
ne,
OH

al

f

flo |r
2,

1o

o4

e
N

H

d

Sl
Ko
i
o
o
2
1o
_gl_t

52
I
T
=
ral
24
flo 4o
Yo o
e
)
e
X,

oy
BN

ol
oL

Support Matrix

71 @9 Hoh o 71 g AP 4.2.2 &= “When to use Geography Data type 18|11

H
function type matrix. & FZ5HIA L.

7. A=A AYo] duht FA|et Zo] ¢ FASIA Aot FEo] UFYTh geography P
sty B gE5e g2 & du8? dE S0 5% &2 AARl dve? RE
EE vh(saL Server 2008 7} 7HA AL Y= AAH), 2¥E Fof grol HojHof shita?

o] AMelA FHshlol ARe] UE 3 BFch 423 Bt FEAAL.

8. °ol¥A GIs LEAEES HolgHo|2o] AU 5 Yrta?

First, AAZ GIS HlolEE RHKB3517] Y3 “geometry” EE= “geography’e] P2 717 H|o]
735t oF uth. geography EFS]l HIOlElE AHsh= 2 geometry & AWche Ade

BNz
ol o
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54T Geography £ Aot Ao W Hop AAIRE AW 421 @RS FXSHIALL.
Geometry AH8-2 915l psql 7 &7 do]ElH]o] Aol HLESIA L thE2] saL = AlESHYAL.

CREATE TABLE gtest ( gid serial primary key, name varchar (20)
, geom geometry (LINESTRING) );

WO geometry @ HO7F AP ol olilE postals 715 ET ©HAEES dloje o]~
A 2gel Gt posels ©f pre20 HIAE AgelE o] WEd AL 24 vt
ZzsHIAIL. 18 W |, sql insert statement & AFESHO 2 A geometry & I
Q] Ut OpenGIS Consortium “well-knows text” EH-S ALgStor A GIs QEHAEE Iuigh
ek
INSERT INTO gtest (ID, NAME, GEOM)
VALUES (

i,

'First Geometry',

ST GeomFromText ('LINESTRING(2 3,4 5,6 5,7 8)'")
)7

I > e £

GIs LEAES] et Bt B HJHSS UFTHH object reference £ FESHAI L. HolE £
GIs HolH & Rz & off:
SELECT id, name, ST AsText (geom) AS geom FROM gtest;

ukHgk(return value)= oo} o] Lhettol ghjc:

id | name | geom

___+ ________________ + _____________________________
1 | First Geometry | LINESTRING(2 3,4 5,6 5,7 8)
(1 row

9. o]g@A F7+ FAZ(spatial query)s T & JU?

b5zl 7155 21 B WA (boolean) HIAEES] sqL AnyolAdxt e ofE RE go]gHjo]A
HEE FEoh= AN B2 oz I3 4+ gyt

fr ol m e
o X
—_ lo

i
iz
RN
1o
jus)
e
o
ol
I
L
ol
7}
~+
c
®
»
S,
-
=3
)
o
o
c
=1
Q
3
o
o
o
3
0}
“
N
=~
El
lﬂ
olt
SL
I
R
ot
oL
R
52
rr
R
=2
4
:Cé

M Jo &

Zo| A& Distance(), ST Intersects(), ST_Contains() and ST _Within()&} Z-2 &7t 7]
F9o17] fafl E8otA 2 AYYTt iR I HEES M £ Ea
[e]

—
EE et 94 HAEE IHHE 5T 5 U d¥ FEE(returen tuples)

b
or B W ® oo |> o

o M

N,
I @
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Qats) HrE S7] 9l

o

ol
N
N,

N

or

il
e
BY
iu)
Y
il

S Ashe dge gy I8is

AHEY e,

SELECT id, the geom
FROM thetable

WHERE
ST Contains (the geom, 'POLYGON((O O, O 10, 10 10, 10 0, 0 0))");

10. o]2A & HolE A I AP SEE =¥ & A2
Z Holg9 wE = I dolgHo|Ae] EAjolfdUrt (EsiAA zdet ) I8o=
2 ¢l A (good index)E 7HAl= AL AU

=

Geometry &7} 7 Elol2 9] B AUAES T 5] T 2L "CREATE INDEX' 752

A A 2.

CREATE INDEX [indexname] ON [tablename] USING GIST ( [geometrycolumn] );

"USING GIST"-2/2 GiST(Generalized Search Tree) QIGAE AILSIEE AHE dEFU

el o] Pk FHI HHE M Posgresal #e] ElUI7E AA o)A ATl T 2H
L= HAGoF Ut o]AL 517 A= geometry EH|O]Eo|A “gather statistics”

3
HEEA] sfjof ghy.

PostgreSQL 8.0.x 1311 1 o]AF WA 2] -2 VACUUM ANALYZE ™ & o]-2 At A Q.

o o

PostgresQL 7.4.x Z1 ©]s}2] B 9] 7-9-, SELECT UPDATE_GEOMETRY_STATS()™ & ©]

11. 9 PostgreSQL R-Tree indexes = A Y&z ¢rtQ?

HHE2 PostgresQL R-Tree QJNEIAES AMSISUTE 12U} PostgreSQL R-Trees

PostGIS <] Z7|
74 0.6 o] F 5] H7 =N FZHIEA-S R-Tree-over-GiST scheme 2F 37| |3 H Ut}

5| HAEES native R-Tree and GISTE $I3 @A) £E7} vlZohehe 2L HolF &t Native

—_——
PostgreSQL R-Trees = GIS T AS1} 7 AREot= Zo] iAo oA TrE= F749] HAE 71211
Adsych(o]2ist SHAIEL UHTA O 2 R-Tree concept WEo] ofd AAS] PostgreSQL native R-Tree
PostgreSQL native R-Tree implementation TjFo]gt= S Fo|5H4A 2.
R-Tree indexes in PostgreSQL 2] R-Tree QIHAEL 8Kk Hr} I Alo]Z mAHES AT 4

5HT GiST indexes WHE A2A2E 9t HReW HAE tiAshe "E&4H(lossy)" E=l2

A8 4 syt
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e R-Tree indexes in PostgreSQL 2] R-Tree <14
geomtmeries & 3= geometry 3§ ] JAHAE LE5HR] YLt

12. ¥ AddGeometryColumn() 7|52 AFgdloF stte? I8l -2 RE OpenGlS &
AHg-sfopgt shta?

TFeF OpenGIs A|¥ 7]sE5< AMgstd Hshz ol AMgd das gyt 99
Bl <] Ho]EE5S A5 CREATE 22| geometry o oht =

SRID S 7} Zlo]H, OpenGIS meta-data E|o]E-2 A5}/ xH-rJ % dych 28y, oA
PostGIS 7IRte] TRZO] o EFgAeldEe] Aistes 5;‘0}@ A dynh. I3l geometry
Hlol 552 Aol 9loiA AR 02 AddGeometryColumn () & AHEES AE ZAJUh

=222

L)
o
mlo

o
JE
01

-
gemmetiries = -1 9]
o

MapServer = geometry columns meta-data & &-8ok= op}e] offEgjAolAd AUt FA|H o=
WSHH MapServer = 9] on-the-fly reprojection & correct map projection ¢ Geometry 32] SRID &
g £ Qe E Ytk

13. OH2 oBAEY W oy BE QHAESS & & Yk AMF T PUL Bodtar

golgHo|AE 7P B&H 02 AMESH| foiAE HREdErA HIAESH ¥ HAEE AEohs
g HAYE shk= Aol JPY EH5Yth: vHRRYHRA HIAE(bounding box test)= H3F QIHAE
AHgstH ®HE EIAETE Flof HEEH dHlolHY FEEHR Wigt wE AAMAE AFdyth

ST DWithin (geometry, geometry, distance) 7|2 <d"2H 7zl AMES &
S83 WAL WAL Felsle] FRE A7) A8 QA sl AsTUc 19 |

A8 Qus® BRG] Joke AeE ST

o] POINT(1000 1000)2] 100 P]E|Q] RE QHAEES 2H7| Qe t}eo] S E5|

ST 4 gyt

et 2,

el mlm

e

SELECT * FROM geotable
WHERE ST DWithin (geocolumn, 'POINT (1000 1000)', 100.0);

14. 924 #AY 9 dH=Z FE reprojection 2 FFTY71?

reprojection & FASHY] AHAE A2 Telw RHH ALA B DT SPATALRER SYS H ol 8]
A olE]ojof gt 181 reprOJectlon %= geometries = HF=A] SRID & WA 7Fx| 2L Qlojof gt
o]7Zo] £ % F reprojection 2 3] =2 Z] SRID(desired destination SRID)TE WHEolur 7hdhghch

the_geom ©] -1 ] ofd 7ot ofefje} go] st

SELECT ST Transform(the geom,4269) FROM geotable;
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15. A 2 A v Ez] QoA ST_ASEWKT £t ST_AsText = St5UTH I Y o|Ao] ¥l dE=
S SUTE o o]H AZL]?

ofl 2 BAES FE5H i Peadmin 2 ol EES ASSHL 9/ MR AYUL Tt
geometry 7} i8] Ackd olz@ EEoIM M WEsh uerd Aduch AT ARAFe w7

LAY WKT 9|4 o] 7] &35 dstAlttd psal

o
>
oo

ot
o

- - To check number of geometries are really blank
SELECT count (gid) FROM geotable WHERE the geom IS NULL;

16. ST_Intersects & W T 79| 7|5tE0] wAskA] ghethe WAIAE TEUth 227} 7Hssitha
SRR I RSE T T

7oA AU Geometry 7t R ¢ - ST Isvalid S SFelstAL,

oZe derHoz w7} 2
ol2 Zoln E Holx ke ¥ 448 T Y7 HEe] o]zl

ST AsText <AHES] Zo|E
WAt F=ASkal sy

A]

17. A= PostlGIS & A8t AZE o] NE ESA5tSU T PostGIS & Zo] GPL = A8t
A 2ZEHole ZolHAE HSSoF shta? WeF Postals & AHEE ¢ Al ZE=E
FAAdobet shig?

A sy AE S0, BlE2el 222 dHolHHolAE AASEAA L. 2lsie GPL oY
egtE2 I gsyd 2lsloM REEHE 2222 EA] GPL = Ah8StHA HiEE oo}

stg? %7 gyt IdBE BHf{shhl AZEols of" goldA ol WstAl=
U= postgreSQL/PostGIS Hlo|E o] A5 ARG 4 Ql5UTh.

stte] de]E o SAMH EQIAIA PostGIS AAFT T A4S Jhotal 7S dojHoz Ao
PostGIS & HjZoh= Y AYUrh o]2gt H%oll= FA5H] PostGIS & ZEE -F-FotA gt sHA
T dFUTE (28y oA QoA #Eshe ofEYAlelAdS Alsta)dz|o] olFA ARt
AL oA E binaries S H|ESI= AFRFENAT AA FES H|ESHA|H HUth GPL 2 binariaes =
Al-got= AFEES AlYotals &4 FIE F/HE 86H] esUTt

33


http://postgis.net/docs/manual-2.0/ST_IsValid.html

Chapter 4 PostGIS AE317]: H|0|E{ OjL|RHE L 2|

Chapter 4. PostGIS A-8517]: Hlo]g mjyZ|HE 9
He

4.1. GIS Objects

PostGIS7} 2| Q3= GIS LEAEEL OpenGls AAAH(0GC)o| ol A olx]= “7bdst 1A (simple
features)’=2| SiFTA UL 0.9 WA 7]F, PostGISE 0GC “sQl= st 7hst A5 A A
HAIEo] Q= 7eE d8a LEAEES AYdyrt.

PostGIS= 3DZ,3DM and 4D A| ¥ EZFE st

4.1.1. OpenGISWKB 2 WKT

OpenGISAtIA= 37t LEAESS Uetd= F 7HA E5 9¥E A9tk (& g1
Text(Well-Known Text (WKT)) HEj} & & & (Well-Known Binary (WKB)) FE|. SWKT 2JwWKB 2%
LBEAE g LHAEE A5t FES it AEE Zdtota FUH

HAE0] ¥t QHAEZS HAE FAARHAS(WKT) 9] dE2= b5 &2 As] dsyrh
«  POINT(00)
« LINESTRING(00,11,12)
«  POLYGON((00,40,44,04,00),(11,21,22,12,11))
«  MULTIPOINT(0 0,1 2)
«  MULTILINESTRING((0 0,1 1,1 2),(2 3,3 2,5 4))
«  MULTIPOLYGON(((0 0,4 0,4 4,0 4,0 0),(1 1,2 1,2 2,1 2,1 1)), ((-1 -1,-1 -2,-2 -2,-2 -1,-1 -1)))
«  GEOMETRYCOLLECTION(POINT(2 3),LINESTRING(2 3,3 4))

The OpenGIS AF¥A= ESH ¥t QBAEZO] Y] A4 xulo] 37+ WA A|LH A8 (spatial
referencing system identifier (SRID)). G| 22| A4S QJst 37t eBAEES AT u SRIDS

oyt
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of2fgt ZHME9] QA/E2 otef9] dHHo|lAEE AR LRMN o] F TFeHY T
bytea WKB = ST AsBinary (geometry) ;
text WKT = ST AsText (geometry);
geometry = ST GeomFromWKB (bytea WKB, SRID):;
geometry = ST GeometryFromText (text WKT, SRID);

o5 £°], o6c 37t LEAES A4, 4Fdstr] f1e 8 A (valid insert statement )<= Th2t

2

INSERT INTO geotable ( the geom, the name )
VALUES ( ST GeomFromText ('POINT(-126.4 45.32)', 312), 'A Place');

4.1.2. PostGIS EWKB, EWKT ¥ 3% (Canonical Forms)

0GC ZHWE2 2d ALWEZETE AWty A% SRID (associated SRID)}=  U/EE
representations©]] “At” B3| z] ¢F5UT,

PostGISE 3 El THIES A 0OGC one(RE -G8 WKB/WKT-S -G8 EWKB/EWKT)S] St gto]
gor= 77 gE 4 AUtk 55 ocot EHAEY FTEHe MR zWoez uUg AH¢-
dz & 4 AFHH I8BR o] mA o oJEsHAIH FHYTH

rulru i

PostGIS EWKB/EWKTS 3dm, 3dz, 4d FE A 13827 YA SRID AEE H71ych

DX E9 &HE F7H QBEMEES Exd TY(text representations (EWKT))S] &L th21}
ZEUTE * 2 o] PostGIS HH 9] A= A-Z YEPHUTH

«  POINT(000) -- XYZ

*  SRID=32632;POINT(0 0) -- XY with SRID

e POINTM(0 0 0) -- XYM

«  POINT(00 0 0) -- XYZM

*  SRID=4326;MULTIPOINTM(0 0 0,1 2 1) -- XYM with SRID

e MULTILINESTRING((000,110,121),(231,321,541))

* POLYGON((000,400,440,040,000),(110,210,220,120,110))

e MULTIPOLYGON(((0 00,40 0,440,040,000),(110,210,220,120,110)),((-1-10,-1-20,-2-20,-2 -
10,-1-10)))

e GEOMETRYCOLLECTIONM( POINTM(2 3 9), LINESTRINGM(23 4,3 45))
e MULTICURVE( (00, 5 5), CIRCULARSTRING(4 0, 4 4, 8 4) )

e POLYHEDRALSURFACE( ((000,001,011,010,000)),((000,010,110,100,000)),((000,10
0,101,001,000)),((110,111,101,100,110)),((010,011,111,110,010)),((001,101,
111,011,001)))
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* TRIANGLE ((00,09,90,00))

* TIN(((000,001,010,000)),((000,010,110,000)))
ofgfgt M-S QA/E2 th=o| UHH|AE ARG RHN o8 & UFYTH
bytea EWKB = ST AsSEWKB (geometry) ;
text EWKT = ST ASEWKT (geometry);

geometry = ST GeomFromEWKB (bytea EWKB) ;
geometry = ST GeomFromEWKT (text EWKT) ;

odE E°], o6C ¥t LEAEE AA, A4Adst7] St 8 AU (valid insert statement ) Tt

jm=)

24U

INSERT INTO geotable ( the geom, the name )

VALUES ( ST_GeomFromEWKT('SRID=312;POINTM(—126.4 45,32 15)"), 'A

Place' )

The PostgreSQL EF1 9] "X = (canonical forms)"2 7Fst A (ot 3 35 glo)E 58] 4
4 = representations Ut 12|l 7t 4], AHO|E Ee EAME Fdl 5-8HUTh Postgis
‘2] QW E 2 (geometry)' = ¢IolA off W8-S =St Al L.

- Output
- binary: EWKB
ascii: HEXEWKB (EWKB in hex form)
- Input
- binary: EWKB
ascii: HEXEWKB|EWKT

& Eo] o] statement= EWKTS 9JO0m™ HFE ofA7]FE(canonical ascii )] Z2AA U
HEXEWKBS EHYTh:

=# SELECT 'SRID=4;POINT (0 0)'::geometry;

geometry

01010000200400000000000000000000000000000000000000
(1 row)

4.1.3. SQL-MM Part 3

saL EEnHo] ofE=Alold 3 AAFAE saL 28

THES Aogoas SPAYYL,

o
(S
<t

2t 7

his

)

58 +BHoR 49

HL

i

sQL-MM A 9] 523dm, 3dz and 4d ZE-E(coordinates) 235t SRID A E ZIH AW, embedding)S
5]-8okx] eFEsUr.

Z g9zl 9AE S (well-known text extensions)> ©F2] 2HAS] 2= FFUT) 7hagt

40 A ouEL ] 5L offel LUk

36



Chapter 4 PostGIS AME3t7|: H|O[E| DL Z|HE L 2|

e CIRCULARSTRING(00,11,10)
CIRCULARSTRING(0 0,4 0,4 4,04, 00)
CIRCULARSTRING(A % 9] ~E=)2 A9 Aol linestringh Wl 7oz 7 24
eyt &Y &E2 AZEA] FERF 8304 A, 28 & 99 #H)
gt} o]Aof thet oﬂﬂh Az E-o] e 23l Y(closed circle)d YTt ©] AL o=

FHA JA2 MEA 5o Fgol fAIsioF FTE & o] v =y s @A
571 MM = linestring?t 2 ] ool T o] upx|at Aol o} so] AR Ho| = ojof shct.

(]

1Re fa 99 AEDe veA 1tk 4 45 7D glojok &2 ojulgth

«  COMPOUNDCURVE(CIRCULARSTRING(0 0,11, 10),(10, 0 1))
compound curve(E4 FA)e FA(circular) SEET A FEE BTE JHAD = @Y
A4 FAYYT ol & &R P48 (component)ol] TBSt] RE A QA (MRS
Alelstar)e] FHo] RIEA] Fof mp2= F2o] AlZF Mt dx|sfjof gtth= A& on|yt,

*  CURVEPOLYGON(CIRCULARSTRING(00,40,44,04,00),(11,33,31,11))
T4 thzhy ¢to] EAl 34 9] of]: CURVEPOLYGON(COMPOUNDCURVE(CIRCULARSTRING(O 0,2 O,
21,23,43),(43,45,14,00)), CIRCULARSTRING(1.7 1, 1.4 0.4,1.6 0.4, 1.6 0.5, 1.7 1) )
CURVEPOLYGONZ 9] 0 = © B2 WEE= o|Foz ozdxat &5yt zkolio]

ottd We 99 AEW, A4 AEY Ex @4 AEC] 82 2bd 4 ok AU

PostGIS 1.47] PostGISE H4 thZ+ 2] @4 4E(compound curves)= A L3t

e MULTICURVE((0 0, 5 5),CIRCULARSTRING(4 0, 4 4, 8 4))
MULTICURVES 2|4 AEHE, 98 AEYE T 4 2EHESS A=A YT

e MULTISURFACE(CURVEPOLYGON(CIRCULARSTRING(0 0, 4 0, 4 4,04, 00),(1 1,3 3,3 1, 1 1)),((10 10,
14 12,11 10, 10 10),(11 11, 11.5 11, 11 11.5, 11 11)))
olAL Y E T T4 A Ec] @ £ Qe BHO AAHAJYLY

-1 o= AR T

Hd BHES AYSHA YTk T2 postls
q7rgel gy TUES A8 Adgye

Notet  SQUMM T Uellre EE Feasd Hlas2 A4 168 A ST A=
Sk h=leliep

4.2. PostGIS Geography Type

Aot B2 ”Z}Q:Laﬂnl" JJ(LC (2 7)ol HEE S “lat/lon” EE= “lon/lat” 0|2kl
)2 9o 2= T OAHES A native supportE AlFUTh A1 FHEE2 angular
units(degrees)oll EHH :rL(sphericaI)JJrE—“;f Itk

PostGls A oM =S Slat Z]ehe BRSIUTE el 91 5] AE Abolo] M AL AL Ayt
ol AeWEL|(HY, Ael, Hel, WA A, 59 ALEC] HFFZE (cargesian) 8 B AM
WESS ol gste] 428 4 drhs AL ojmgh
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PostGISZ| 2 12w EFRlS 919t Eth (sphere)diHth. 9 5 A Apole] 7MY A2 de 2
deduet. o= AR (K9, Az, o], WA, )9l At Hrp 234 oS o]-8-5t
BEEA] - 9JollA ArEEolof og oulgutt. Hop Jud AE flsiAE AA
ERdAH FES Aol WEA] Hzstefof at ok ofF E3s| Yt

ret7] el Aeadn eele s 3R )

w7 o=
Hot O #7F gy ARkl sEWA Az daEEEe] H7hEL
7

g g8 499 7%
Ao egle) Sl shad Ayt

3 7HA) AOFARFE o] 24| WGS 84 long lat (SRID:4326)% A FHTHE AUt X @ Teu ek
et A2e dold HYe AS@UL 1 oW cEos JFEER o Mz HUL AU
orUTh Slude A owEe Bl A0 T Bl Aol St ztch Agte] et

Nz2L xead T Q& PpostgreSQL 8.3+ typmod Ao ZHWlL ARESto R A Qe 1dym H
HolE&2 od oA StoA HrbE £ JHyY JASES AL EE EFE o6 IWE
248yt

4.2.1. Geography Basics

2] YL 7] ol It mAEwS x|ttt qkek o]Zjo] SRID 4326°]tH EE
21eH|Eg B¢ HolEH& A= diA LEAAE I AUt HlolHE st fsiA
EWKT 13|21 EWKB = (conventions) ESH AR&S 4~ Q15U tt,

* POINT:2d H¥} &7 A E2] Hol&< A4:

CREATE TABLE testgeog (gid serial PRIMARY KEY, the geog
geography (POINT, 4326) ) ;

o Z FHE HY A Hols A4
CREATE TABLE testgeog (gid serial PRIMARY KEY, the geog
geography (POINTZ, 4326) );

¢ LINESTRING

* POLYGON

¢ MULTIPOINT

*  MULTILINESTRING
*  MULTIPOLYGON

* GEOMETRYCOLLECTION

Ngg A9Tu FEEL2 geometry _columns®l| S X ESUTH Az Ao
= geography_columns ©|2t1l =2l M= Fol F=HYtTh geography_columns 2= A|AFl
w740 B2 AddGeom®} TE vt glojk AEH o2 duo]E Hr}

B i)
ull |n

[

=
=2

A o] A "geography_columns" F& AH|ZSFAILL ofH Ho]Eo] YAEHUEA] dHEAHA L.
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CREATE TABLE syntax AR&EO=H ze7dgn] P& 71 HolES AP 4 AFYh
2| QU E gl et= 27 ]| E} ] 0| E] (metadata) ]| iR =257 )9 =25

AddGeometryColumns()Z2 A A5 AP HQr) g5yt

CREATE TABLE global_points (
id SERIAL PRIMARY KEY,
name VARCHAR (64),
location GEOGRAPHY (POINT, 4326)

A B2 By AeaHmE A dow &g Aeadd ®©HYL: T oUHY AHH

12} (optional modifiers) AU EBtY FA1A= W(column)RtollA 518 HAST FHESO
= AdYth SRD A= R HH A 52412} (coordinate reference identifier)E 57
AR AR

Y FAAE Y3 F8EE FES 27 Z5Uth: POINT, LINESTRING, POLYGON, MULTIPOINT,
MULTILINESTRING, MULTIPOLYGON. FA1ZH= ESH  Hu|AlS(suffixes)e Bl AHs FAIES
gyt z, M 183 zZM. 9lE =°] 'LINESTRINGM'S] A2t = @ 21 321 HHAS W 24 line
stringsTt 5]-851H A32tYe e 2 oAUtk {ASHA Similarly, 'POINTZM'= AR HH do]gE
LAY

SRID $AIAME= A AsHdel o8
52 EUr} SRIDS HASHA] oAl AL gt
AHEE Aolw RE ANEL wesssS AMgto g A APE Ayt

I

ool

T

)

rr

5ol Mol A7) SIRDs7H Wassa obd SR SdelAe] ARES 88 ATt

glo]E-& AAS T GEOGRAPHY_COLUMNS table Ulo|A] ]2 &Helst 4= iUt

-— See the contents of the metadata view
SELECT * FROM geography columns;

Ao ER] P& ARG A Zol HolHE HlolEol AU & syt

-- Add some data into the test table

INSERT INTO global points (name, location) VALUES ("Town',
ST GeographyFromText ('SRID=4326;POINT (-110 30)") );
INSERT INTO global points (name, location) VALUES ('Forest',
ST GeographyFromText ('SRID=4326;POINT (-109 29)") );
INSERT INTO global points (name, location) VALUES ("London',

ST GeographyFromText ('SRID=4326;POINT (0 49)"') );

o]

e as sk e AeuEd H9oh 24U postaist @ EFlo] M@ Tgmaks L
A5t A =
4

(HomEelS 9o AgEE) BE HA Qs e

Ql

o

-- Index the test table with a spherical index
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CREATE INDEX global points gix ON global points USING GIST ( location );

< "H @9Ee AEEYH. 8Bz A wEujEE2 HIEA njEH=Z
= WIEA] nlElR o= ook %“43‘r¢% HAS S B nlE)

—-—- Show a distance query and note, London is outside the 1000km tolerance
SELECT name FROM global points WHERE ST DWithin (location,
ST GeographyFromText ('SRID=4326;POINT (-110 29) "), 1000000)

HE7|2 AlfEolA FE7bA] dutyg Tk A Altslao = AEste Aledeule] nhelEg

2 BA 4 915Ut (LINESTRING(-122.33 47.606, 0.0 51.5))©] Reykjavik (POINT(-21.96 64.15)2. %

)
—-- Distance calculation using GEOGRAPHY (122.2km)
SELECT ST Distance ('LINESTRING (-122.33 47.606, 0.0 51.5)'::geography,
'POINT (-21.96 64.15)"':: geography);

—-- Distance calculation using GEOMETRY (13.3 "degrees")

SELECT ST Distance ('LINESTRING (-122.33 47.606, 0.0 51.5)'::geometry,
'POINT (-21.96 64.15)':: geometry):;

GEOGRAPHY EFS12 Reykiavike} AlolSah €1dl Atole] il wjed A= Aol - 9 AAZ 7 B
Azlg Argr,

Great Circle mapper A 2HEZ EFYLS Reykjavik € HHSE AAREZ 9 AlofEoA HA7FA] 2
24 A AR Atole ou] gle HFIEE ARE AU ATt ol A2 H9lES
“It (degrees)”’2t1l Yt Iy Ade= Hs 7He I of" AA| ZF Apolo] ARgSHA] kYT
J4ez ety B2= AL ZA5E AUy

222, AevE? dold wtel Bt Ao HolE Ble ALgstodor & A

=

Hl-& 1BHE’r e

5
Holg olalgt 755 Aasi § We 6Py Al7HS

AestE Ble FEskn AN ojSeAelde] dEE 2 99 Sl WA DSl
Fuch 29l dolgt AAA EX 2 0F 99 mBL sk 5L 2PAA Fo 7}

EE AYAAA Gt

- WOF Bold] dolest e Jeo] mREo] ek YT FAES Adsiy AovES
At Aol MEM2GE o)g F5T /15H SR A0 74 AYu



http://gc.kls2.com/cgi-bin/gc?PATH=SEA-LHR
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» WoF Ble] Holest AAALY e oAt g JASS EITTGE FA AR AFE
Qo] A2de AeadmnE Fo 4N & 9eS WA 4+ gk Aw/9E] Bee
Holeg Agsta Ao aeme] oY 15EL ATt

e stA e A Hatel AeadE %5
AedlEs Bet AlodaAS ABIAE Aol 25
93] AL/9IER HolHE 2YARA AL

Ruiye:)
ri

Ao vs AeHER] Z Ao s MEESHE ASS W sl Hsid 1310 wEe

N
N
o
>
>
o
N,
lo
I
ich
i)
N,
or
|
lo
) ”
r
e
o
Jhu
i)
N,
it
lo
e
=O£
>
rr
=
w
w
r
i
o
i
EN
ol
>
>
lo

4.2.3. Aeoda 1F FAQ

1. Fsphere) {lolA A7 oty SJHERAA] oA A7t

HEEN RE Aot Ao ALSE T Sel4 olFe] Ptk TL 27 FAE Y 24 FW
Anksat 24 A9 W AL Arksel AsHEA Foder g o We Aol BaA Atse
£ B 9o o]0l 1 oW Atrct Hatghrt.

il

H

T Ao 5EL ¥E B mletu|ES FASE’E AATO 2K TL(sphere) AAHS o] &8
SRS AAT syt ol@A Foan A £t FAHUT E5] A QuESL s gt
Ao oA ALt &Ert FAEHY

il
o
T

HYs= F 7he HE Atole] “BI7F A(interpolation line)” A H AFEHULE o] & Y-S et ofH
WeFor olFshe] wet RE £ Y HE AA T 7k HHeE dgEte AS gyt
RE = S o=t F e ZdE0] “shroter”o] wef FEo] AZHE Y 7P AapHe=w

180 & o|4e] TEL vhEA| BEolx A ergich

4. FH/EAC A9qe AASE 2 A 9 AYT | A o]FA =A7te?

Aot SR YT Aol HRAdth 2 AdEe F M olfe £ gadt et
YR 23 dgat ojud ALE UYSFEA HAS B(ulshs ATl d&Uth FH 5
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o
o,
L
o

i)
I
hl
>
o

He Ee N W2 7R ok dyth(thE

r]o

Adiste HAEE (AR, A 2 FA
SR aRoA ] EAH 47k N Aot @A)

_I_4
A
mln
_O|L
Rl

A QU ER]et nprtr], ol 2 A4S 7ER A AARTE 2h2 2 AFof|lA AA
o 713} dlolelE 22 Yolg]lER “H| A SHdenormalize)’ Al 2. 15 F3f <ld] % o=
eBAES HAEZ 519 F(subquery)E AL & Jom HIYUE2 AA LEAEES o <=7t
' (pull out) 2871 YIFUT Be FHS otue] ool Add o dvkes AMdS FIEA] 184

soF Hrke 2S ofujst: 2L ohgurh,
4.3. OpenGIs FZF o]&

OpenGlS "sQLS gt 7tst T4 ARFA|(Simple Features Specification for SQL)"S EF GIS LEAE

dE, 1 BdE= AYsH] 9ol 8= 7lss 193 HEHolg Heol&s /\]Eg Aottt
gl dlolg7F dPEA F= As EASH] Qo 33 e Y ED A= ZYE0l Openaisel
olsff Foj= ¥t das AP Y F FAEYH

D)
[t

T 714 vek-glolEl HolESo] EAFYth: SPATIAL REF Sys 12|11 GEOMETRY COLUMNS.
& 223 33 dlolguo] Ao AL EE FE AAHS] AR

(W)

SPATIAL REF SYS H|o|EL2 $3] |
71&S a5k syt

4.3.1. The SPATIAL_REF_SYS H|o|& 2 37t o AL AAHS

spatial_ref_sys E|°]E2 PostGISZA 3000717 ¥
HY/AEFst7] Slol 2ot JERES E75t= 0GC

+
%0,
rir
N
o

o

T

X,
lo
fu
a
ofo

H|E PostGIS spatial_ref_sys E|o]E&2 Proj to|B R A= =
HH A AJA" JOlES 30009970 WA Efotr AT gel BE AL Hfst gL

30
Ae ofvl proj TEEC] A%StATtE AXel AN TE ARGL AT & gk
gl 37 dnes AZGEL AEeln oA A del WAL 1 Aol Rouge
1A 5HI A1 2.

ol AEC] Aozl o= ¥ dHIA AAHES V] T ofF F2 AAE
http://spatialreference.org/4 Y

Bt o g8 AFgEojxe F7t gHEA AAHEL thao] AEo] 95Ut 4326 - WGS 84 Long
Lat, 4269 - NAD 83 Long Lat, 3395 - WGS 84 World Mercator, 2163 - US National Atlas Equal Area, 2 37t
NAD 83, WGS 84 UTM zone - UTM zones=-= 91t 37+ Ao A2"EES2 542 fls) 7H8 o4
AE F ot olARt 24 6k A HET thEY

e
—

3 & i H 32 1E 7|F) - F2 US FF ot &2 2
Z150] AT giRE nElyp 7]%Q ASL Fo] A E(core set) ool ULyt skt
tiot4o] mEZL 71290 AE Z2 ESRIZE G AE2 spatialreference.org 2 F-E Eo] @ 4oF g th
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http://www.sharpgis.net/post/2007/05/Spatial-references2c-coordinate-systems2c-projections2c-datums2c-ellipsoids-e28093-confusing.aspx
http://spatialreference.org/
http://spatialreference.org/ref/epsg/4326/
http://spatialreference.org/ref/epsg/4326/
http://spatialreference.org/ref/epsg/4269/
http://spatialreference.org/ref/epsg/3395/
http://spatialreference.org/ref/epsg/2163/
http://spatialreference.org/
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o

=

il

FAJE AY9e Yl oJH UTM =& AF_S|oF st=X]o] dist ZA o] st Hrh e
ASHAITHAE utmzone PostGIS plpgsqgl helper function & | A3HIA| L

SPATIAL_REF_sSYS H|ol& A& th= &54th

CREATE TABLE spatial ref sys (
srid INTEGER NOT NULL PRIMARY KEY,
auth name VARCHAR(256),
auth srid INTEGER,
srtext VARCHAR (2048) ,
proj4text VARCHAR (2048)

SRID =-#2] FEi= HlolEHo]2 o] &3t HlH A4 ALH(SRS)E RSt

AUTH_NAME ©] #lm@izs A28 98] 28Hs BF E: BF5} Hid(body). ]S Sl
"EPSG" &= 8923+ AUTH_NAME Ut}

AUTH_SRID AUTH_NAME ©f A3%te Agto] oJsf Aojd 7t Hm AL A|AR] ID. EPSG 2] %
o|Zlo] vtZ EpSG £Y IV 4 X Yyt

k

SRTEXT The 37F WAL A|ARIS] o] d&X EAFE HH(Well-Known Text representation).
WKT SRS representation 2] o=

PROJCS["NAD83 / UTM Zone 10N",
GEOGCS ["NAD83",
DATUM["North American Datum 1983",
SPHEROID["GRS 1980",6378137,298.257222101]
]l
PRIMEM["Greenwich", 0],
UNIT["degree",0.0174532925199433]
]l
PROJECTION ["Transverse Mercator"],
PARAMETER["latitude of origin",0],
PARAMETER["central meridian",-123],
PARAMETER ["scale factor",0.9996],
PARAMETER["false easting", 5000007,
PARAMETER["false northing",0],
UNIT ["metre", 1]

EPSG =S FAESE O FESY] AeckeE wkt #HIES2S HsiMe
http://www.opengeospatial.org/S AHEHA| Q. wKT o ISt d¥txd EE2S  HHH
http://www.opengeospatial.org/standards ¢ OpenGls "#FE =3 AH|A AS) A A(Coordinate
Transformation Services Implementation Specification)"E %1 5}4d A 2. European Petroleum Survey Group
(EPSG)2} EPSG ©] 33T HH AL A|ARES WS Hry @2 HHE o)A = http://www.epsg.org =
LS Al L.
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http://en.wikipedia.org/wiki/SRID
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http://www.epsg.org/
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PROJATEXT ZIE Hgl L@
PROJATEXT P& E
EZIHHUh o & Eof:

+proj=utm +zone=10 tellps=clrk66 +datum=NAD27 +units=m

B @e HRBRE  USHITHH  Projd  HAFOIE http://trac.osgeo.org/proj/E
spatial ref sys.sql Y2 HE EPSG FYES 9%t SRTEXTSt PROJATEXT
2

43.2. AQYEZ P H(THE GEOMETRY_COLUMNS VIEW)

2.0. o] ™A PpostGISOA geometry columns2 ZAFAor Hig HHAEH £

= AlEot7]l 98l PostGIS &= Proj olEEEE AMEEUYT
E 935t PROJM FE AHO EAY (coordinate definition string)

J= HolE

olFEUH. Hste] mmz 2ewED] P52 AA 7S AAHA ¢71%E SHAFYH. In PostGIS

]
2.0.0°1 4=, GEOMETRY_COLUMNSE o] AT} FAgH oA 3LxE 717 Ho|x|gt
A" FHER I A oYt 2= o2 E5Yth

\d geometry columns

View "public.geometry columns"

Column | Type | Modifiers
___________________ +________________________+___________
f table catalog | character varying(256) |
f table schema | character varying(256)
f table name | character varying(256) |
f geometry column | character varying(256) |
coord dimension | integer |
srid | integer
type | character varying(30)

4 2Ju]5(column meanings)= °] HAHST} FAsHH ot ZEUth

to]EfHo] &~

F_TABLE_CATALOG, F_TABLE_SCHEMA, F_TABLE_NAME A QM Ez] & Z3tste 17 Ho]E9)

AHstE o]E. “JlEE d(catalog)” 18|11 “2A7]|vl(schema)” ©] {o]EL otEst =H

BolEde FTHESHIAIL. “IIH=EI1"Y PostgresQl oFE == glom  wEbA  FPE

Hojglgyer - “27m o] A9 Postgresal  A7|WF o5 AREHUTH  (publice]
o

F_GEOMETRY_COLUMN I & E|o]E geometry P 2] ©]&

COORD_DIMENSION o] Z7F 21l (2,3 &

rr

4 2t
SRID ©o] Holg2 Xu AHEZE & AMEEHE T AnAL A2H9
SPATIAL_REF_SYSO|Al @l=f 7] | & A (foreign key reference) U Tt

o
i

ID. oA
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TYPE 3%t QEAE] Q] ddygef Tt S ARFAIZ]7] 95l POINT, LINESTRING, POLYGON,
MULTIPOINT, MULTILINESTRING, MULTIPOLYGON, GEOMETRYCOLLECTION = 3IUE AR&SHAL
AFS$5H= XYM HZAE POINTM, LINESTRINGM, POLYGONM, MULTIPOINTM, MULTILINESTRINGM,
MULTIPOLYGONM, GEOMETRYCOLLECTIONMS  AFRSHIAIQ. ©]7]Z&(E;  mixed-type)
AYHMES SlalA+= "GEOMETRY" = EFUAH ARESHE 4= 5yt

ret

" Ol F2(IUHE) OpenGis AbFe] g Rgol ofd AJurt. I el A4S

a4 e 7EYT

43.3. -F7HHolE A7)

F3F olelst WA ElolB2 BASHE 22 7 Wl olFeld 4 Yl&vITh. Wess4 long lattf 20
e string@ /b3 ZE ol (roads table)e AHSH: AomEe] Wel oAk ofdel dlAlet
U,

CREATE TABLE ROADS ( ID int4
, ROAD NAME varchar (25), geom geometry (LINESTRING,4326) );

3-D Line strings F7Fsh= o229 dAlet o] ZEF ALTER H|o]E Yol AL o=z 714
HES HEE 2 9J&U T}

ALTER TABLE roads ADD COLUMN geom2 geometry (LINESTRINGZ,4326) ;

71E 22de 9l g3 e V1S AASReEN F UHA AFHRIxE W B3 Holes

kT
of

vl 53 Holes A4

o]|: CREATE TABLE ROADS ( ID int4, ROAD_NAME varchar(25) )

e OpenGIS “AddGeometryColumn" 7|'5-& AFgote] sidE|e]lEo] 57 P& F7IoHHAl L. Bt
oo HHE Q34+ AddGeometryColumn = FIISHHA] L.

syntax+:

AddGeometryColumn (
<schema name>,
<table name>,
<column name>,
<srid>,
<type>,
<dimension>

~

Et @4 27)0hE AgetdAle
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AddGeometryColumn (
<table name>,
<column name>,
<srid>,
<type>,
<dimension>

]| 1: SELECT AddGeometryColumn('public', 'roads’, 'geom’, 423, 'LINESTRING', 2)

]| 2: SELECT AddGeometryColumn( 'roads', 'geom’, 423, 'LINESTRING', 2)

Hlolee AT B2 AL F71el7] 919 ALgH saLe] oAl Theat 2451 (SRID of 128 ©f
ofn] EAGh 1 eet:

CREATE TABLE parks (
park id INTEGER,
park name VARCHAR,
park date DATE,
park type VARCHAR
)7
SELECT AddGeometryColumn ('parks', 'park geom', 128, 'MULTIPOLYGON', 2 );

27« omEa et s HolElA] oFs 00] SRID ZLe ALESHE E T ot et ZaUh
CREATE TABLE roads (
road id INTEGER,
road name VARCHAR
) g
SELECT AddGeometryColumn( 'roads', 'roads geom', 0, 'GEOMETRY', 3 );

43.4. 5502 QW ET 3JE(geometry_columns)ol] X HEzZ SE35}7]

AddGeometryColumn() A ZHE 2 eWEZ P2 AASIH geometry columns Ho|E2] A2
HolEs SEIUYTE weF 29 AIZEC[o|7l geometry_columnse E-E3THH, then F2|7F

Zdasti HE geometry columns2 WIEA] Rof GEXjojop YT} PostGIS 2.0& AlZte=
geometry_columns& T oA WY 715612 gon HE ZQou|Eg PEL AE SEHUT

Tt gk ARTHgelA Aol B4 gog AolslA ore i EBA AomEdzA 55
4= gyt

ol#gt ASrt HASE 4 Qe T 7}z ALl (13} AddGeometryColumn & ARE3SH 4=
sQuits 123l A (Bulk) Ade] EAGU. ofHT Bes fIsiA AeHE d HolE W T5=
T4 & 4 FYTE Note in PostGIS 2.0+ °fA= 32 typmod 7]Hto]m A4 ZA|AE SHIE
olA& TEAIA ZolEr HE ofd AT Fart glssyth

—--Lets say you have a view created like this
CREATE VIEW public.vwmytablemercator AS
SELECT gid, ST Transform(geom,3395) As geom, f name
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FROM public.mytable;

-- For it to register correctly in PostGIS 2.0+
—-- You need to cast the geometry
DROP VIEW public.vwmytablemercator;
CREATE VIEW public.vwmytablemercator AS
SELECT gid, ST Transform(geom,3395) ::geometry (Geometry, 3395) As
geom, f name
FROM public.mytable;

-- If you know the geometry type for sure is a 2D POLYGON then you could
do
DROP VIEW public.vwmytablemercator;
CREATE VIEW public.vwmytablemercator AS

SELECT gid, ST Transform(geom,3395)::geometry(Polygon, 3395) As
geom, f name

FROM public.mytable;

--Lets say you created a derivative table by doing a bulk insert

SELECT poi.gid, poi.geom, citybounds.city name

INTO myschema.my special pois

FROM poi INNER JOIN citybounds ON ST Intersects (citybounds.geom,
poi.geom) ;

--Create 2d index on new table
CREATE INDEX idx myschema myspecialpois geom gist
ON myschema.my special pois USING gist (geom) ;

-—- If your points are 3D points or 3M points,
—-- then you might want to create an nd index instead of a 2d index
-- like so
CREATE INDEX my special pois geom gist nd
ON my special pois USING gist (geom gist geometry ops nd);

--To manually register this new table's geometry column in
geometry columns

-- Note that this approach will work for both PostGIS 2.0+ and PostGIS
1.4+

-- For PostGIS 2.0 it will also change the underlying structure of the
table to

—-- to make the column typmod based.

-— For PostGIS prior to 2.0, this technique can also be used to register
views

SELECT populate geometry columns ('myschema.my special pois'::regclass);

--If you are using PostGIS 2.0 and for whatever reason, you

—-— you need the old constraint based definition behavior

—— (such as case of inherited tables where all children do not have the
same type and srid)

-— set new optional use typmod argument to false

SELECT populate geometry columns ('myschema.my special pois'::regclass,
false);
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H|Z oA F£ 7|4t 2 (the old-constraint based method)”} o173 XY= Hzx: A¥Hoz H
FolA AFSEE 4 75 A oHET B typmod AF &HH2A| geometry_columnsto] 5557
%= AYUrth o] A4 typmodet ThE & AFES AFEF RN P& Ao & AYYrt.

CREATE TABLE pois_ny(gid SERIAL PRIMARY KEY

, pPol name text, cat varchar (20)
, geom geometry (POINT,4326) );

SELECT AddGeometryColumn ('pois ny', 'geom 2160"', 2160, 'POINT', 2
false);

psqlofl A Ao 74

\d pois ny;

tEA Aelse AS AT 5 sy s typmodo] !, HHE Shb= Al 2f(constraint) AU T

Table "public.pois ny"

Column | Type | Modifiers

gid | integer | not null default nextval ('pois ny gid seq'::regclass)
poi name | text |

cat | character varying (20) |

geom | geometry (Point, 4326) |

geom 2160| geometry |

Indexes:

"pois ny pkey" PRIMARY KEY, btree (gid)
Check constraints:
"enforce dims geom 2160" CHECK (st ndims(geom 2160) = 2)
"enforce geotype geom 2160" CHECK (geometrytype (geom 2160) = "POINT'::text
OR geom 2160 IS NULL)
"enforce srid geom 2160" CHECK (st srid(geom 2160) = 2160)

geometry_columnsollAl= F 7} B5F SHtEA FEHYH

SELECT f table name, f geometry column, srid, type
FROM geometry columns
WHERE f table name = 'pois ny';

f table name | f geometry column | srid | type
————————————— e e
pois_ny | geom | 4326 | POINT
pois ny | geom 2160 | 2160 | POINT

T ok TheTt 2e BE QAT A

CREATE VIEW vw_pois ny parks AS
SELECT *

FROM pois ny

WHERE cat='park';
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SELECT f table name, f geometry column, srid, type
FROM geometry columns
WHERE f table name = 'vw pois ny parks';

ot

The typmod 7|¥F geom H dl(geom view column)S 2HIZ2A SEEHAT L& 7|7H2 12X

e,

f table name | £ geometry column | srid | type
e P o e o o
vw_pois ny parks | geom | 4326 | POINT
vw_pois ny parks | geom 2160 | 0 | GEOMETRY

Postls e AT Wi D& S AT WA I R BE kA 20 55 o
1Al okehe] Z& WshAok gtk

DROP VIEW vw pois ny parks;
CREATE VIEW vw _pois ny parks AS
SELECT gid, poi name, cat
, geom
, geom 2160::geometry (POINT,2160) As geom 2160
FROM pois ny
WHERE cat='park';

SELECT f table name, f geometry column, srid, type
FROM geometry columns
WHERE f table name = 'vw pois ny parks'

geom | 4326 | POINT
geom 2160 | 2160 | POINT

VW_pois ny parks
VW_pois ny parks

4.3.5. A QW E=Z 9 openGls Hit &4 HAS}Y]

PostGIS < Open Geospatial Consortium®] (OGC) OpenGIS AFoFo]l -ttt W2 postGIlS WA &2
QFspIt T B o gsep] Beekn fEehl L8EE AedEAES FATUL. o
=° o4 mq OJE todl S 7 o4 99S AAStAY &2 gtdsiA] g

Ao k2] fEyt.

—_

ﬁﬁ]xﬂoiﬂa ];]-71— 2 g % o

FI

0GC AYAd wad 7tast eHER:= 27| wad &2 7] HF T2 HE J|st A5
ZEAa QA gem FE 0 e 1 A9A AeWEZHE yehduyth (ie. [MULTI])POINT,
[MULTI]LINESTRING). AW EZ] §T4(Geometry validity)S HtHo] F& 2 2L A W EQS
UEtiH(i.e. [MULTI]POLYGON) 98 Tt dE EA A& assertions AEE Aoyt z+ 715}
el A (geometric class)®] 7]&2 © AAISHA 715k fAMd 2 §84S EAckH:E B RUES

ey

i

2 7|5t LBAE Zro] Zhgkghy .

ol

POINT 2 E&| Ao= 0=}
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£ 2ES0] (oInTe)EY A B 1 ABFUEAT AT L 7P,

Mo

MULTIPOINTs

LINESTRING & #-2 POINT = F W Auzd o2 of HEFU(linear ring ©ol2f oJAX 1L

gotel BEHL o AXE FHEL At

(c) (d)
(@) 2 (o) & AZ=F LINESTRINGEO|Y, (b) ¢} (d) = 21EA 5Uth

rl

MULTILINESTRINGS ©]719] RE HHEo] AIZsly T HEE AAAME 9] poINTsE Alo]d
WAZE AT Alogt AEYTh
(e) (f)

(e) Z (f) &= HE3 MULTILINESTRINGECIY, (g) £ 1A g5t
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-

r

o4, poryGone AAU AEFUTE AAA 9] (5 et i 12E2 vhEolxl) wals
= e ngEo] gl= 3 fagYth poryGoN AAAL T poInNTolA WS 4 glovt @
HHo=zAqt IM}&L}D} (Z, A $I7F obd). poLycone AE Et Auto]d(spikes)52 W AlSHA|

)

1N

= A I 52 WAl oJF we] o €5 ehfEoloF byt
(k) (U] (m)
(h) ¢} (i) & a3 4P E(valid POLYGONs)OH (j-m) & & oA ER EFE & glsU
24 (j)2Hm)S 583 MULTIPOLYGONS 2 HAE 4= Ql5Yrth

MULTIPOLYGON &
fagdych & 7o REES A
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(n) (o) (r)

(n) ¢} (o) F-E3H MULTIPOLYGONE®| oYt} I8y (p)2 Fadtyth

2 Z QW EZEC] OpenGIS AE TA ApeFof
1 dFYH A eHE-e Gt fa4dE AAsH]
otd & dHUtt

GEOS zfolHeglof| ofaf Al djF-Eo] 7]
w2t FAE AAY fasitts 7Pl et
Al ST_IsSimple() E ST_Isvalid()& A&

=
o =
[e) =S

—

-- Typically, it doesn't make sense to check
-- for validity on linear features since it will always return TRUE.
—-— But in this example, PostGIS extends the definition of the OGC IsValid

-- by returning false if a LineString has 1less than 2 *distinct*
vertices.

gisdb=# SELECT
ST_IsValid('LINESTRING(O 0, 11
ST IsValid('LINESTRING(O 0, 0 O, 0 0)'");

st isvalid | st isvalid
____________ +-——_——————————
t | f

HEEA PostGlsE QW ER] Qd=of o] a4 AIAE A&k syt Hufstd {354
AZe BT AeHEH osf(Es] tAdE) B2 CPU AZS "z sh7] dledynt. whef
Holo] dlolf AAE AFSHA] FoAthH £FOo72 AFXZ(check constraint)E 7SO 2 M4
2012 HolE5& AAstd & Ud5Uth

ALTER TABLE mytable
ADD CONSTRAINT geometry valid check
CHECK (ST IsValid(the geom));

F8 99 QW EZRE PostGlS 7552 & & u WOF GEOS Intersection() threw an error!" 2-&
"JTS Intersection() threw an error!"¢} -2 o443t o2 HAIXES oA HAITHA o]A o] AFESl=
Shte] grolE e Fi= PostGISOIA] of T = AYYh PostGls NEAFEAA A=
stk YUt PostGls 7150l Fa

=
AL AT U BASE AQUEDE HEY Aool=
opE7bA] Ui,
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. 9ASHl 259t ocC ALUETE z BE M @5 7P & &Yt ST svald)

ot e A ALHEZE 4 E7HsdHAl o714 ee AdUH

)=
AddGeometryColumn() o] a2 Aok &<l X eu|EY &S H7ishH mefa 2&

A1 FEE

43.6. AYHo=w IFH 9 Wi} ZE(DE-9IM)

g Al Z7t predicates(ST_Contains, ST_Crosses, ST_Intersects, ST _Touches, ...)2 W2+ 5= Z7t
I E HAsHA Algot= Aol =53 A7 sy
o 3

o E2E Uell= A4 doleAls Az EYAIL. g o] oftet g A fleflA A=

WAk BE R BEEEMIE o H2YA E& FaschHe)S molste 42 6Is 24719

Y 2% syt o] Aol QlojA ST Crosses = 22 g HolA wapst wofut Hstslr] oo

A g et 37 W5 79| AFstA G5y

(One two-step solution) oFA} FZFA O 2 WAFSH=(ST_Intersects) == 59

AA AR HS A AdUeh 29 F & 22RO ST_GeometryType = 'LINESTRING' £F
(M

Wl gt (ofat 2

ULTI]POINTs, [MULTI]LINESTRINGs, 552 GEOMETRYCOLLECTIONs <&
HEe AolaEs AT AdYHh)

§ Sofalay/d we E2HS AW A Yt
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oA [o122)] AL oftz A 9 B4e] FAMY 0 nrel & Fo| §A9] Ut L
BN BE RESI) AFSe] PG NS B A =sks a5 B4 9 29U 3,
REsb &4 W ot s ool UX 2a A 9l 5ol AAMT HRe FHS0] T4 et
a0 AAA ol Qb 2 lEAEt £ THUL B oz favt g uASe
nPAY) AT B SRE] 2FS AT Bast Y Ak

* ST _Contains(lake, wharf) = TRUE
e ST_ContainsProperly(lake, wharf) = FALSE

* ST _GeometryType(ST_Intersection(wharf, lake)) = 'LINESTRING'

ST_NumGeometries(ST_Multi(ST_Intersection(ST_Boundary(wharf), ST_Boundary(lake)))) = 1
.. (needless to say, this could get quite complicated)

Z1¥ 22 Dimensionally Extended 9 Intersection Model, T+ DE-9IM for shorto]] 0171 A1 2.

43.6.1. o|&

OpenGIS Simple Features Implementation Specification for SQL ©f] WZWH "% 7j9] X eHEZE

AR A2 ATAL URE, IALE IAL 5 A ALIEA 9 Sferion) ol
TAREY] YA HAEES WEUL Teln @AgELl L] s S T AL AemEd

Aole] PAE ERec

7 A4l (Boundary)

12U1]Eﬂ91 AAAL g AAYe] Ao ER] AEAYLt 0 o A¢S 7H poInNT E9
t}. LINESTRING 9 AAAL T 79 ZFHE(endpoints)dHrt.

WX (Interior)

ZeHELSY Ui BALAS AAL o d= AHEZS HE=YUYTh POINTs 7é—°r
BX poINT I AA|YYtt LINESTRING WHE FHE(endpoints) Aol AA H&2]

iy porvcon £ Wi oY 5 g9 2Edy
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Q] X (Exterior)

AeuED L] off = FYHA(universe)o]H A oL 2] oH]

WA FEUH-

1T
ar

ofefor Tk

Fol A QW EY a, I(a), Bla), and E(a)7} <l 3, AAA, 183
ke

Interior

Boundary

Exterior

Interior

dim(I(a) 0 I(b))

dim(I(a) 0 B(b) )

dim( I{a) N E(b))

Boundary

dim(B(a) n I(b))

dim( B(a) n B(b) )

dim( B(a) 0 E(b) )

Exterior

dim( E(a) 0 I(b) )

dim( E(a) 0 B(b) )

dim( E(a) n E(b))

Where dim(a) is©] ST_Dimension ©f 2]l a9 zpgdoz FAE Tt {0'1’2'1-’5*}94 EU’"?JT%

ZHAAL Qe 3
e 0=>point
* 1=>line
e 2=>area
e T=>{0,1,2}
* F=>empty set

e *=>don'tcare
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Interior Boundary Exterior

Interior

dim(...)=2 dim(...)=1 dim(...)=2
Boundary

dim(...)=1 dim(...)=0
Exterior

dim(...) =2 im... dim(...) =2

AzZA QE2Z |3 oA oflE SloHAle. YA mjElAE '212101212'2 ZHHYTH
g A 9 wAste F AES A WA dE ZEEo]l HiE relate WMEIHAE og THUoh

'1*1***1**‘

-- Identify road segments that cross on a line
SELECT a.id

FROM roads a, roads b
WHERE a.id != b.id

AND a.geom && b.geom
AND ST Relate(a.geom, b.geom, 'l1*1**x]1*x');

’

A S0 St 9] REFe=R Qe HFEY F HA dAE HEO] Hi relate WEZA
t}e1} 51 th: '102101FF2'

rr

-- Identify wharfs partly on a lake's shoreline
SELECT a.lake id, b.wharf id

FROM lakes a, wharfs b

WHERE a.geom && b.geom

AND ST Relate(a.geom, b.geom, '102101FF2');
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o ge ARt deAE PeinT ofelg FxotA L
*  QOpenGlS Simple Features Implementation Specification for SQL (version 1.1, section 2.1.13.2)
* Dimensionally Extended Nine-Intersection Model (DE-91M) by Christian Strobl
* GeoTools: Point Set Theory and the DE-9IM Matrix

*  Encyclopedia of GIS By Hui Xiong

4.4. GIS Hlo|g =29

det 3 HolEe AdSHAHE dHlolEHol2o ais HlolHE d2E & FH7F HA Adynt.

=2 o
@415 © saL statement Ei shape WU ZE/EHE AHBFOZH HOJEE PostGls/Postgresal
glo]elHo] Ao WS 4 gl Hiol= @A 27127t Ql&UTh

4.4.1. SQLAMES}Y

groF Z21d o= 2Ql HolHE At 4 At FAtE sale ARESh= Aol PostGisel
golelE ¥7] g 7P 4% Y Adyn o2 I3 thE saL dloleHo]AR sqL EHuld
LU E (terminal monitor)o]l SQL "INSERT" HHEES & HAE mdZ FAFOZH Holg= =

299 4 g&uth

ey

dioje] 42E (& E° roads.sql )= o Ut

BEGIN;
INSERT INTO roads (road id, roads geom, road name)

VALUES (1,ST GeomFromText ('LINESTRING (191232 243118,191108 243242)"',
1), 'Jeff RA'");
INSERT INTO roads (road id, roads geom, road name)

VALUES (2,ST _GeomFromText ('LINESTRING (189141 244158,189265 244817)"',
1), '"Geordie Rd');
INSERT INTO roads (road id, roads geom, road name)

VALUES (3,ST_GeomFromText ('LINESTRING (192783 228138,192612 229814)"'
1), 'Paul St');
INSERT INTO roads (road id, roads geom, road name)

VALUES (4,ST GeomFromText ('LINESTRING (189412 252431,189631 259122)'
1), 'Graeme Ave');
INSERT INTO roads (road id, roads geom, road name)

VALUES (5,ST GeomFromText ('LINESTRING (190131 224148,190871 228134)'
1), '"Phil Tce');
INSERT INTO roads (road id, roads geom, road name)

VALUES (6,ST GeomFromText ('LINESTRING (198231 263418,198213 268322)'
1), 'Dave Cres');
COMMIT;
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"psql" SQL EIPE RUHE AREto =M folEutde 47 Postgresale® HFE 4 FUTh

= T

psgl -d [database] -f roads.sqgl
4.42. =T AEst7]

The shp2pgsgl HI°JE =T= ESRI Shape TYE< saL= Hgste] W ED 22 2|11
ZEWO]  PostGIS/PostgresQL  HIC]EJH|o]Aof  AFQIsty]  AHYsiE®E wEUth Roe WE 9

H

E & 1= (command line flags)ell ol +HEEE= 2 2o & REES 7T YT

shp2pgsql B% & Zolo] tlste] ¥y & 2ot Zo] girEe] A S
shp2pgsql-guiZt Qo d3ldoln] 237 =HA e B9 52 PostGlse] o] xHolA o
AFgEIAI 71O B 412 AUt o] Xt pgadminiie] ST1910= g4 44 =

T

(claldlp) oFle] AL 45 WEA FAS YUk

¢ 2L Hlol22 AL ol 2L shapetAZFH HRYUUL olAL HEE BEQUL

a shapentU 2R E Y] Blo]E| S dlojeldo] 2 HlolBz Gt el vl
o] SHL AEI AL Y HASS WEA ZE &

glojof et Aol F2HIAL

-d shape WOl oz Az HelES AASH] ol HelHHolL Holgs I

Ayt
-p L oj® A HelH %7} glo] 7 golE 4 sqL ZEYH AU =5 glolE
A 9 dloje] 29 ARlEo] AHog g A AHE 4 YT

29D A33L HelFUL

D ZUolEE YolA Postgresal “HI” WS AL O] AL - < 1T —do} §7
A%E 4 Ut OEE ) squ EWET 84 #e) 2 gy ole 2 ol
AAE A9 o] AS AgIANL

-s [<FROM_SRID%gt;:]<SRID> ol &4 PAIH SIRDS 7H 2| QH|Eg] Ho]E& A4t
H29yrct. did 24e AeHor  QHshapemo] EFAl  SRID(target  SRID)]

ZIeHEZEo] AHEY
FROM_SRID = -Do} &7 44

HF

_%‘01 J FROM_SR|DE /\}—%—’c}j-]j—% Z—\]% Dé/\]f)\g'q q_
PS

*k NG A AHR} Ao AF, AZ|np 12T £4)5 HITF YL shapeTd o] SAAELS 25

22 ol FEBHY A L.

-i H|Z= DBF SIGNATURE®] ©]Z& HASI= ZIAY Hokr RE %
AU T3 64-bit bigints AJ/d5HA] A AR Y T
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4 AeWED 3 9 GisT QEAE PTG

-5 HE] 2 eH|ER 4l AE ZAQHEYE AAYEUT. EE AU EZEe] AAR HET
Aot AF 7yt (o, AZ A(single shell) 222 7F2 MULTIPOLYGON FE& ol
2172 7} MULTIPOINT)

-t <dimensionality> &3 X QU|Eg7l AHH AFLFE 7 EE QP A4S UEYTI
A3l oF29] strings= AH&SUT}: 2D, 3DZ, 3DM, 4D.

wroF gglo] 7b AUEe] FHR A uot o AL A%, 59
gro glo] 7 A9So] #4E 2 Bt B 7

-w WKB tAl WkT ZH-2 &5 ¥iych. U4 Fdd= s #x ZFE AAT 5 U=
o115,

e A2l (transaction) 1 o] £229] 7t Wolg AR ol olzlg AHat AR e
AeHEZEo] 9l& Al L2 Hlo|EE iR st 7/\% 7bsAl gy g muio]
& A (transaction)S AHESH7] wiEoll o] FH-E the -D flag ot A AHEE & 9SS
Tl

-W <encoding> 12 H|o[E|9] ZESS PASE FUtHdbfutd). AHSE Al RE dbfo] HAE2
#7345 FESHencoding, ¢1FZY)e2 HE uTrezZ AIEUch Az % saL £
UTF8 AWMEE d17] $18] SET CLIENT ENCODING= ZERtstH o|2 <Qls] wWielEi= UTF8=
T WRHer AMgsh] fls) @444 | FEY HelHHlelAz A & £ A
gy,

-N <policy> NULL A2 HEZ] A2 A2 (insert*, skip, abort)

-n - 22 DBFEYUTE JEE(MPORT)EUYTE THeF HEl2 HoJEl7t A-ZotH= shapertd ol
AT ZAEA o o] Rt g ALt H dbfit 29 & A Ut 1882 RE shapentd
HNEE 7HA1 S wjet 22 &4 dolgut "Wasty v ERE "] ¢k A9 o]

Z# I(flag) MFol a7+HYrh
-G WGS84 long lat (SRID=4326)2] 2| QW Ez] thilo| 2@ 2efm] E}QlS AL,

-T <tablespace> MZ2 Ho[2& 9ot H|olELm 0] X (tablespace)E
AGS P @ AUASE s GEE HolRAnol A A4
chtdE ol A AL HelEamo|2g AHgeh=Ae] ek F2 A¥e AFEUh

X <tablespace> 2L o] QIEAES 9 HolZamo]AE B
Qe 2o] AGHUL EG -0] A44E A GISTIE o] A &HY
Qe sade A S8 2Hg AHgata o

FeAY ek

Y

< 924 ste oA AlA(session)> Tt Z

# shp2pgsgql -c¢ -D -s 4269 -i -I shaperoads.shp myschema.roadstable >
roads.sqgl
# psgl -d roadsdb -f roads.sql
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st

| QEEE UPNIC THo] L(pipes) S ALERRO. A Fhile] SaE 4 gtk

ek

# shp2pgsgl shaperoads.shp myschema.roadstable | psgl -d roadsdb

4.5. GIS H|o|E F&5}7]

SQL 52 Shape Y 2E/EHE AHEFORA HolEHulolAnRE HolHE &
saL AL g2E Hol2 9l Hwst ALE A st A% o meolg S
At

4.5.1. SQLAME3}7]

tio|elE dHlolEHo]ARRE Tole o e M 4R v YHEHE= PEH V59
=25 Eol7] 99l saL A€ dYE ARSH] fetddnh 9y AnE
el A~E A (parsable text file)2 HX5H7] AUt

db=# SELECT road id, ST AsText (road geom) AS geom, road name FROM roads;

road id | geom | road name
________ +_________________________________________+___________
1 | LINESTRING (191232 243118,191108 243242) | Jeff Rd
2 | LINESTRING (189141 244158,189265 244817) | Geordie Rd
3 | LINESTRING (192783 228138,192612 229814) | Paul St
4 | LINESTRING (189412 252431,189631 259122) | Graeme Ave
5 | LINESTRING (190131 224148,190871 228134) | Phil Tce
6 | LINESTRING (198231 263418,198213 268322) | Dave Cres
7 | LINESTRING (218421 284121,224123 241231) | Chris Way
(6 rows)

Ty S”EE =SS AE 2ol fd dFe AEe] "8 Aesel syt
%371k %ZﬂEJ 3¢ EZL saL A" X(syntax) HEZEF HolE @/ AgHoR AU
53 AAES] Arele ool e e|ESo] o] 87Hsot aEgY:

8& o owoleL el AemED ued sav} ohe whed uhagh WAl W
e

ST_OrderingEquals ©] 2 Ho|EE= T 2 eHEZE0] 7|5l518 02 EUSHAE HAE Fych
dlE Eo] 'POLYGON((0 0,1 1,1 0,0 0))' ©] 'POLYGON((0 0,1 1,1 0,0 0))' (it is)2} Z&-E&A]E HAE
Easi=g

i}

ol eHeolEL %3 o tolBFL) o] eWdolEL £ AeuESe HLeY HASO
Mz 2AW gAE gtk

o2 o] o enjoleES F=lolA AMgstd 4 dEFUTh saL AWME 2F<l(command line)
9 gBAET AQUEZES YAISE & Al string EEE2 "ST_GeomFromText()" 7] AF&5}4
HIEA] 2954 U EgER 319]'/\]7401: Ak 312 2 HlolHE A= SHe I
Amas A2, TR0 ofF
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SELECT road id, road name

FROM roads
WHERE ST OrderingEquals (roads geom , ST GeomFromText ('LINESTRING (191232

243118,191108 243242)"',312) ) ;

9 A= ALY EZ I 1 3 5L "ROADS_GEOM" H|o|E2HE ¢ #FEE eyt

"&&" euF|olE AREA] BOX3DE Ml A 2 ALUEZEH BPAE o syt sAT
Ao ES FASH & wf o] vt HAE WS 5] AHed AU

SELECT road id, road name

FROM roads
WHERE roads_geom && ST GeomFromText ('POLYGON((...))',312);

g ey BAg A8F At

<
o

9l A2l M 2Hg 9

7 QurAel 37k FElE olutz goly HakexE 9 ¥ WHE o] gAEolE %t “f
2| d(map frame) 7HAS SAYE HlolH FEplAE AXEg o7 ARGl “Ze| d7]RHframe-
based)” H=d AJYct. Az 2 T YL I3t "BOX3D" QLEAEL th&i} 7o FHIE Bt

SELECT ST AsText (roads geom) AS geom

FROM roads

WHERE
roads_geom && ST MakeEnvelope (191232, 243117,191232, 243119,312);

envelope®] T2 HA|S} 5= SRID 3129 8o FESHAIA L.

4.5.2. 91 AES}H7]

pgsql2shp HolE "= 20z foleHo|io] AAEH Ho|E(FH ol HoE &+ Se)=
shapeTtd = AU TE H|o]Z] AE|A(basic syntax)= Tt 5T

pgsgl2shp [<options>] <database> [<schema>.]<table>

pgsgl2shp [<options>] <database> <query>

TEY FAES et 25

=] =]

i

o

f<filename> 574 1 o] 5] EH& 7IdgUH.

o2

-h <host> 12317 Igt HolEfH|o] A T AE

-p <port> H|O|E{H|o| A TAE AALE= ZE

2
op
_O'lg
rr
)
ne
rE
fot

-P <password> t|o]E|H]|o] A0 & uf
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-u <user> H|o[E{ o] Lo & wf ARGt ARG ol F

-g <geometry column> % ZQWEZ P55 71 HOlEY Y shapemdS 74T o
2 e ER] o] ARGt g4

-b binary #A(cursor) AR, ©°] AL &S =)
Hl7)8st £40] BAZ 98] castVh BET A ol AEEHA eg%qn}.

-r [#2] 2E Donotdropthegid BEE AASHAY I olF5& HolHA sy

-d #WelE oo 9foll: FH(pre-1.0.0) postgis TlOJEH|O]AS (7] RS ©] Aol 22HY
shapeS 4 wdUth sd 22y g3 & AL 3 AY shape Y2 712U postgis-
1.0.0+2 7|H o2 AYE2 o] 453t H5Unh

-m filename 10719 7iglE olEcz AEAES AujA gyt mtdo] Az thgdo] 3]
For Peg £ OAAEY MESeld HAAAY HEHI  Fo| obdych
VERYLONGSYMBOL SHORTONE ANOTHERVERYLONGSYMBOL SHORTER &

S FPsA she ASULL Eol
FE9] “&x ~AFH(sequential scan)’ =

AW Edo] dlolHE AASE Al7IHA
AN E£xE HH}EA] FUrth. PostgresQlLe QNEIAE0] A7HR] FRES 7IEo= AL} B-Tree
indexes, R-Tree indexes, GiST indexes.

o B-Trees2 3 & et 272 4 e HlolHE o) AMEEHUTE dE &0 &AE, HAE,
GHE YU GIS data> oFe] F2 wiet dejdow FREA g5y (B &, (0,0)0r (0,1)
or(1,0)?) 122 soB-Tree QAEAlL A2 57} Foju|ghyct.

o RTreest HoJHE ZAAFE I8 FE ALY E(sub-rectangles)d FEO] HE
ZIALZFE E(sub- sub-rectangles), 522 E3TUT} R-Treest= GIS HIo|EHE YA 517] 935
B I glo|HHo]|AEREE AREEUYLE 13U PostgreSQL R-Tree ¢ (implementation
is)= Gist 7~ (implementation)¥-g ZAIls}A] 5 UtTt

o GIST (YISt HAM E T, Generalized Search Trees) QIEIAEL “5F2of Qli= Zl-E(things to one
side)", "AX|+= Zl=(things which overlap)", "?tZ&°f 1= Zl=(things which are inside)"
dlolEE &olistd ais dlole Eg Hole BHYE W2 HAA AHeE 4 OV\H"/]’
PostGIS 1|~ GIS Hlo]E 9o FAH R-Tree JIEAE AMEFH T
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4.6.1. GiST Indexes

GiST= "YHISHE A 2] E2|(Generalized Search Tree)"E 2ju|ste <QldlAlol Aol YUt GIS
oldlAlo] t]sle] GisTE HE B-Tree QElAo] st 4= QA ¢ z
HiEE, AHEY folH, 5)9 BE FTFHE 9 AN &

il
Hir
o
i
L rlo ¢

ais dlolEldlol o] B A Aol AES WS v dol B2 AMEY £EF kolv] S A
Zol Wag AUt (B9 PASe] £4 WEE do] BE JHAS Tsloksts 4
HEE 74l ohehy)

B4

“2| o Ea]” & 9] GisT JAHAE F55H7] 98 syntaxe= o2 E5UTh

CREATE INDEX [indexname] ON [tablename] USING GIST ( [geometryfield] );

9] syntaxs= AA Y 2D-index2 52T AUt AW EZ Y-S 93t PostGIS 2.0+94 A YE+=
n-ZHE JIEAE 7H2]7] oAl oh29] syntaxE AHE O =X AAFSHE 4= dFUT

CREATE INDEX [indexname] ON [tablename] USING GIST ([geometryfield]
gist geometry ops nd);

33t JEUAE FEShe AL AXMEd SHAA B2 FoE gste EFduch: ¥ vhefrjol
dE9] Ho]EE 9, 300MHz Solaris machine 9, GiST QUEAE &5t 2L oF A7 Fk
A8 5= AMES TASIYEYTE JYAE 57 F query plansg< Ui &8 & A==

AR H= EHlolE BAE BOLE PostgresQls ZFAISto]of

VACUUM ANALYZE [table name] [ (column name)];
—— This is only needed for PostgreSQL 7.4 installations and below
SELECT UPDATE GEOMETRY STATS ([table name], [column name]) ;

GiST AYAE-L postgreSQLL] R-Tree Q1E A~
I AEL "yl safe"o]H o)== null FES ot
EAZ, GiST QIAEL postgreSQL 8K T o] QBHAEES TS 1 £43F
"Iossmess"74 Al 2 PdUtt Lossiness= allows PostgreSQLO] dlA oF @HAES QA «“Z Q3

B AT 5 AT HETUL-Gls QBT Aol BA] vied AR QU skuth 2
GIS LEAESY RTree HA50] 55 e Z2AL T A7t He ¢lo] Huoh

Hls) Sgk 5 b Aol AUth AAR, GisT
k) o

S ogleks A ojmghe,

[¢]

4.6.2. QIHAE A}1835}7]

AzHon Eise

Zd Y (query planner)= 29
=2 WaotA 2R
517 oksUrh Tog Ak
AEAES ALgofopdt gt

giojg AL HEE Eo FUYth dd JdAYE FEEE A
Al&(query plan)e] £E& =ol|7] fofl AA JdA HRBE ARg|oF
SHEMAAIE PostgresQL #Hz| Z#U&= GisT A9 85 & A3}

dE2 doz AA Helge AL A2ME HEE sk ddl 33
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ghef Helo] F3t ulago]l ARGEA] grhe AS TH(Ew £#99 &4 dYuas)Fes b #
7HA 2215 FsHE & sle WSl sy

o AR A EHUTE JEA ARl R § U2 AAES € 4 AEE HolE W #EY
BEx s 9 &2 B/t 5A7F HEEA] RO|EE SHAAQ.  For PostgresQl 7.4 AX| =}
ot 9] A5 update_geometry_stats([table_name, column_name])(compute distribution) %
VACUUM ANALYZE [table_name] [column_name] (compute number of values)& A3Y§FO 2 A
olgy= & 9l5 YTt Starting with PostgreSQL 8.0 7| 2= VACUUM ANALYZE A3Jgozn =
A g8 LEE olgYUTh offE AYHom R HolHuolrES HastHok
dUth - 2 PostgreSQL DBAs = VACUUM= 77|34 O2 off peak cron job o=
A,

e vacuuming®] ZESlA] ¢S Al SET ENABLE_SEQSCAN=OFF FHolE 53 Zaiyrt eldA
BAEE AMgSEE A 4 dsUth o] BYole WA =& AMgSHAoR st @2
FHo g olElAE ZOlE(spatially indexed queries) YoATH ARESEAoRgUTH A2
Edes dA ETF B-Tree PSS ARESioF St Ao disiA 2Qlkth o #Hdx
AU W 29 HAYE AWPYS Al ENABLE_SEQSCANeS THA| A®ShH= A2
1Hstofgr gyt o]F o HE s FHUE BAA A" Ed &8 AdYHh

-

N:ﬂ’*‘ HZ 0.6 7], ENABLE SEQSCAN &} 97| QlElA ARSI S EHUE Aok
AL oz dFFyrh

o TR EFUTE =AY vs 1P A AEC] el EXtte A& WASHATHA postgresql.conf
W random_page_cost ©| F& Eo]7t} SET random_page_cost=#S AMESHIAIL.
ot gE 93 HEE e 44yt oAE 1 52 22 AR E AZSHAIL. e
Aaste AL BTt QUA AW BT ASSES BEU,

_4

4.7. ET A= (2=

The &7 dle|EH|o]A 71559 raison d'etre> W7l HIAAH GIS 7|5
AZlEs FHLYT. PostGISE BE&HOE ARESH| floid oW FIF 7]eE°] ©]87HETA]
gofofstr A QEAFo] F2 HEHAE AlFstr] Yo ARl J=AE 2elstoiof

N mlo
fo

-
i‘,ﬂ

rlr

jin)
o
Al
=
o

[>

e

o ot
olgst A Eo]| AMEHE3129] SRIDS &S] U X(demonstration)S ¢t AYYc  HIEA]
spatial_ref_sys table °f &% o] Q&= READ SRIDE AMRSHA| AU E<l HlolE o] BEdr AR|etE= AS
AHgSEAoF Tl wroF Eelo] HolE7b PAE FXF HHAA AE"E ZRAA Ql] i 9
Ae=Alol s AFs] AZbskAof vk fubstd 7|2 Qlojof H= FEolr] wlE gyt wher
1 o7t BAY] RAR 52 9 tiFtAl Abdo] I T e ARE E5H] AT 2 X}
Zol Aoje A2hd F2b duHs AAR] gl ofd AE WEL A wZoletd Hs| sRiDE

AESIAAY sttE THEA] F IA-E spatial ref sys HO|E] AUsHHA L.
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A 5 Al && #2 vRd gA 7EE e molgEo] GisT B JIFAE o8 5 =
g 719sk= AL FAUth Functions such as ST Distance()t #2 7|52 ALEY
Qugo]de A3}t 5t7] Qo JAYAE AT 4 glsUH AE S0 2 HeolE fldA oo

A s md ALY

SELECT the geom

FROM geom table

WHERE ST Distance (the geom, ST GeomFromText ('POINT (100000 200000)', 312))
< 100

o] A= M9 100 T $(100 units of the point (100000, 200000))°] %= geom_table & RE
A eHELES ﬁﬂq?}‘/lq 18" A Helg W ZF HE AelY AYE AMtetr] wiEel o=
el 9E AdYUch HolE W ZF €& $18 ST Distance() AAto] I oyt B a3t A
ALt =5 £017] Sl &&LH Y O|E AMS-E Foll ol & WASH & AFYth

SELECT the geom

FROM geom table

WHERE ST DWithin (the geom, ST MakeEnvelope (90900, 190900, 100100,
200100,312), 100)

o] o= FE2 AeuEdE& A9y shAY o 5 38240l Woe= olF A=yt
the_geom 9] GiST Id|A7}F okl 7Ytk 2] E#f= ST distance() 719 A ALt
AA dES AE E017] A EAE AT 4 ok e A & AYYH && 21go]
AHEEE ST MakeEnvelope AQHWEZE 7|1 Fdo] et 200 F &9 Apzb gfiol
Aol FoIHIAIL - o]AL "Z o] HriKquery box)"'YUTE && operator=  “HE HAE
v HAE 7H 2] QU EREo ANt FE3 He AiES AMEA Fole JAYAE ARERY
AA 2 eWED Heolg9 WgEth 2 vart E Aoty 7HYttd o= fafEojof & 7@
AMESY] ZAE 7IskarAecR 29 AU

oo
e rr &2 £

k9

N:rl";’! G541 S| HS}Change in Behavior)
PostGIS 1.3.0 7] tF&2] A eHE & 7]5S(ST_ Disjointand ST Relate ©] 23} ubsh
2]} A WEH Hed BA T3 eu#olEES Ayt

4.7.2. 37t saL 9 9A]

of MY o] JNBE F A9 HolZ, AM =S Hold T ttPo] AYRA
BARNEES 8L AUU be_roads HlolES AT HolE AoE2 otdet ZsUth
Column | Type | Description
_____________ +___________________+___________________
gid | integer | Unique ID
name | character varying | Road Name
the geom | geometry | Location Geometry (Linestring)
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bc_municipality Hol&2 fI% HolE Aol= ofdfier &5yt

Column | Type | Description

_____________ +___________________+___________________

gid | integer | Unique ID

code | integer | Unique ID

name | character varying | City / Town Name

the geom | geometry | Location Geometry (Polygon)

1. BE 2259 F Zole km 2 gudyzp?
¢ 7hsh sqL 7o 2 o] AR tight F2 & 4 AF5Yh

SELECT sum (ST Length (the geom)) /1000 AS km roads FROM bc roads;

70842.1243039643
(1 row)

=

B

BN

2. A AE g2z duhg FYzk

o
it
sl
>,
Y
i
o

ol Azle &4 XA(ALAAA olF f)ek 53 AHAH )

SELECT

ST Area(the geom) /10000 AS hectares
FROM bc municipality
WHERE name = 'PRINCE GEORGE';

hectares

32657.9103824927
(1 row)

3. FA 7P 2 APRAFGE 99 A1F ol duzk

ol Ade ¥ FAHL A 24 U= PHFUH. o Al HET &+ e ¥
Q&UTHE 7bF 2279 Wi ofeist Z&Uth
SELECT

name,

ST Area(the geom) /10000 AS hectares
FROM

bc municipality
ORDER BY hectares DESC

LIMIT 1;

name | hectares
_______________ +_________________
TUMBLER RIDGE | 155020.02556131
(1 row)

7}A]

£l

H
1=}

=
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| A WEA BE targe] gee Astsiobtt deks Hel FolstlAle
gor o BEe wol s Hokd WMEWAS Y5 SYdoR QErst: HelZe] Aol W2
et Aol A4o] B A9 AYUTE By ordering the results | AIEL W FHA5K postsal
UMIT BPolE AFHOEA ma)Ze FF 715S ST 2T M 2 ge AN 4

4. Z} APARFY oy &H3F] XFEE =259 Zole dut dyzk
o|AL “FZ+ Adl(spatial join)"e] T+ AJUct kst F 7ie] HolEERZREH dHolHE
7t A EES Fal) BE IAE HIEG A8 270l FF Zl(common key)oll EFotHAl FIF

A
S 28 27 ("contained")2 AU

SELECT
m.name,
sum (ST Length (r.the geom)) /1000 as roads km
FROM
bc roads AS r,
bc municipality AS m
WHERE
ST Contains (m.the geom, r.the geom)
GROUP BY m.name
ORDER BY roads_km;

name | roads km

____________________________ +—-——_—_—————— e ———— —

SURREY NS5 895 457/5158 5 51112:4°7

VANCOUVER | 1450.33093486576

LANGLEY DISTRICT | 833.793392535662

BURNABY | 773.769091404338

PRINCE GEORGE | 694.37554369147

of Hel= AlFte] 2= AHYHh st Hols W & E2e 2T AHER oA Hole=
fIet oF 250Kk EES)E Q°F%7] WEdych o 22 eHe|o]S(overlays)= ] B¢ W2 T WHE
L

5. A~ %7 A o] RE E25S J1W A2 HolEg AN

1AL “ereol(overlay)’ ol T YU euelels % Jje] Flolgg s grHom
LHAAAY Al 9 4E MR HoleE YU folA o g3k A(spatial
join)’TH= th2A) o] FPE AAZ A2e ASHWEDSS AL ool BRI} g
B2 A ZHU 2e3 oMol god BA Aol f-gguch

CREATE TABLE pg roads as

SELECT
ST Intersection(r.the geom, m.the geom) AS intersection geom,
ST Length(r.the geom) AS rd orig length,
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[
FROM
bc roads AS r,
bc municipality AS m
WHERE m.name = 'PRINCE GEORGE' AND ST Intersects(r.the geom, m.the geom);

6. HWEdote] “Beta A ] FruY J1E Aol FAYUTR

SELECT
sum (ST Length (r.the geom)) /1000 AS kilometers
FROM
bc roads r,
bc municipality m
WHERE r.name = 'Douglas St' AND m.name = 'VICTORIA'
AND ST Contains(m.the geom, r.the geom) ;

kilometers

4.89151904172838
(1 row)

7. shtel 7He A A 2 ARARNTS GAEL FAdUsR

SELECT gid, name, ST Area(the geom) AS area
FROM bc municipality

WHERE ST NRings (the geom) > 1

ORDER BY area DESC LIMIT 1;

gid | name | area

_____ +______________+__________________
12 | SPALLUMCHEEN | 257374619.430216
(1 row)
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Chapter 5.Z]AF ©lold #al, A2l g8z =T

dae) 44 W 2
R e, 17|12 H FHAE EU(raster2pgsgl)E °©l&ste] oln] EAfot= HAHE
Il

2938}1 PostGIS HAEESS AT & 95U

511. #HAEHE =9517] 93 raster2pgsql AF-8517]

raster2pgsqgl < GDAL oA Z|¢¥oh= HHAH ZWES PostGlS SAE Ho|E] 2dotr] {3t
sql & AASH= AlSy E}OE]?:}HE]'. raster2pgsql & NE #FAEH T I Zro] A5t A 7He
HAE FIES 2T 4 IS Bt ofyet HAHES eHRE AT 4 Ad5YTh

,_

raster2pgsql < PostGIS o] dF =2 Hutd E]7] Hﬂ—v—oﬂ (HE2 GDAL ZtolB e elE Ao 514
%= 9h) A== HAEH BHYES AA " GDAL £ FrolEy oA Hord d Ay FLIYTh

raster2pgsql 9| -G flag & A&-S}
T 7 REE 9J8] 22 GDAL 2ol
ABEE AT S0l T,

q
=
o AREE daE HhEe] BAEE ST 4 A, Dot
BHgE AFESEAL A PostGIS ©] ST _GDALDrivers 4] o A

N:rl') o] T4 £ WAL python AAHEFOMW, rsater2pgsqgl A TAo] python
AIHEE tARSUT BFeF python AT HEZE HRSHHH python ©] A5 GDAL
PostGIS Raster Driver Usage ©l|A] 22 4= Q& UtTh PostGIS 9 &% WA A= raster2pgsql

python 2T HEZ} ¢ o) A d=A] ¢Z 4 3= FosHdAl L.

N;’l"! =74 aa(HH )—4 HAE OHFE AAdstH BHdE eHRE9 same_alignment e
Ture 7} QX]I_, same_alignment 0| False 7} H&= AS7F lsUth. olzgh 7%
et W-8-2 http://trac.osgeo.org/postgis/ticket/1764 | A] &1 4= Q1H YT

EXAMPLE USAGE:

raster2pgsgl raster options go here raster file someschema.sometable >
out.sqgl
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Chapter 5 2{AE{ H|O[E 22|, 2|, So=]H

EEE EAFUL offY gAo] EH7A] g AeolE EUs EATY
U

-a o] EA5HE Hloleol HAE(E)E FUHEY.

-d oju] EAJstE HolE2 AAlISHL, Mz2E Heoles A5t ALH(E)E

W
N
el
<
i)

-p TH BE, JAE(E)E F7I6HA] ¢ HolE2wt A gyt
Raster processing : | AH 712210 AofARS S&
-Csrid, pixelsize 5 BHAE O] A FAF}S raster columns Holl &Y rh

x PAE S F7HA FH o 9] (Max Extent) AAS ALY (-C flag 7 AHEH 7Sl

=

14%)

-r A8F 2}t (regular blocking) A|eF =712 AA Yth. (-C flag 7t AHEH Aottt A-8)
Raster processing : 912 | AH Ho[HAIS X7 57] 8 AMEEE= A€ njetrlH
-s <SRID> A~ E 2] SIRD & ATt

-b BAND FAEHZ FHE FZ517] 95 Band AEA(1-based)S AU ek &= 7 o]AtQ]
HES FEot7] QsiAe JUAE Fuh,)2 TESHHAIL. FAEC A &S Fe A
nE Wert =24

|

- TILE_SIZE S AEE Ho]E2] Row T 5Hte] A5y Y5l etd = Zat Y5 Utk TILE SIZE &=
WIDTH(4 ©]) x HEIGHT(3=°])&2 ZdZE Yt}

-R, —-register Tt A|2Hl(out-db) HLE 2 HAHE SEFYH. HolEHo]lLole 24 HAE
metdoly AEet A7t Ayt (MAE A9 gro]l AHEHA =)

-l OVERVIEW_FACTOR | ~AE[9] @HFE AU sttt o]4d9] factor(Z) HH+= FoH)=
TEEUTH oHR HolE9 YHL o overview factor table 9 HEHE wEn, dfEofA]
overview factor + £AZE H factor(HH)E tjAlol= HIAE o]H, table 2 Y& FHAEH
Holg& Aoz HAHUL AAE eHRF HHE= dolguolio] AAEM R FAH FFS
Hhz] ersuth ABAE sql ool 712 diolE 2 HF HolEe theh ygo] BF ZFE o]
pie<asl=g

-N NODATA NODATA #t-& A& g ch

dolel enAES Aalshr] ga) ALSHE A8 v

-q PostgreSQL 2] ID(Identifiers)& T-2E =2 F5UT}.

-fCOLUMN = AE COLUMN 2] o]&& AUt 7|2 ‘rast’ YUt}
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y O O—

-F T Aol AAE COLUMN & F7Fgtt,
-1 2§2AE] COLUMN ] GIST G AE At
-M AE HolEo] tis] VACUUM ANALYZE & 3ttt

T tablespace A2 Flo]o] A1 @ ElolBamo] S AHFITE QH A5 Primary Key EFHE
“xflag 7t AHGEIA SEOW J)E Elo]Baro]AE AT

-X tablespace M= Ho]ES] QIEAT} AR & H|o| 24 H0] 24U -1 flag 7} AHEE
o]

A
v 1— —=
of 7]E27] (Primary Key) ¥ &7t Q18X (Spatial Index)°l] A-8=H Yt}
-Y 4% (Insert) statement T4l EAHCopy) statement & A&t
-e Efi H(transaction) AHESHA] ¢F1l ZF W 7S A o= Ayt

— [e]

-E ENDIAN A3dH FHAE Q] binary 7} W2 E|Aro] A== <=A(endianness)E ATt 0 = XDR,
12 NDRS YEHH™ NDR = 7]2o= ARERtUth @A o A= NDR T 2|3ttt

¥ XDR: =& ©44-9] H}o| E(Most Significant Byte, MSB)S M| & 2| o] o FARE WA 2%

¥ NDR: & 94149 HFO]E(Least Significant Bytes, LSB) S H|E 2] 9] W& FAHY WA A%

raster2pgsql RZHE ARSI ZAEHE 100x100 2719 EHYE WiHR1 flojEHo]Ad HEE
St oAl oheat g

&

ot TIOTEIOIAS] Schema Y& T 4 Sl

) BWHEANA public.demelevation WAl Schema BWAS AZFstal

£

demelevation
2 8T A9 HAE o] 2L Database E= User o] 7] Aot W ow AAHUT

raster2pgsqgl -s 4236 -I -C -M *.tif -F
elev.sqgl

psgl -d gisdb -f elev.sqgl

-t 100x100 public.demelevation >

gt YR EE= UNIX pipes(|) 8 AHgSHe] E o] ST & lgych

raster2pgsqgl -s 4236 -I -C -M *.tif -F

-t 100x100 public.demelevation |
psgl -d gisdb

2 HAFEMZ Fo FFAR FHAH EBY(*jpg)ES aerials 270t boston ©]FE=
2 REotl F R(Full View), 2, 4 Level 9] QHFE AYsh= A YUY, HlolE <
E AL E (Copy Statement : 57F T glo] DB o IR d)E ARgota, 7|thd HQ o]
< 2RIst7] 9ol —e flag & AFgste] BE EfAAS /\}%5]';(] EEUT BHY A7+

o,
o
lo
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128x128 HAI 7|2 AAFUT. v e 2 -F flag & AFESHY filename ©]2h= TEo] yeolxl
Etd o] oS 7 AT

raster2pgsqgl =1 -C -e =¥ -F -s 26986 =g 128x128 =1 2,4
bostonaerials2008/*.jpg aerials.boston | psgl -U postgres -d gisdb -h
localhost -p 5432

-—-get a list of raster types supported:

raster2pgsqgl -G

che 7t 2ol 6 Weolt GDALGIA AUst: dliH ERe| PAES ZAFUL

Available GDAL raster formats:
Virtual Raster
GeoTIFF
National Imagery Transmission Format
Raster Product Format TOC format
ECRG TOC format
Erdas Imagine Images (.img)
CEOS SAR Image
CEOS Image
JAXA PALSAR Product Reader (Level 1.1/1.5)
Ground-based SAR Applications Testbed File Format (.gff)
ELAS
Arc/Info Binary Grid
Arc/Info ASCIT Grid
GRASS ASCII Grid
SDTS Raster
DTED Elevation Raster
Portable Network Graphics
JPEG JFIF
In Memory Raster
Japanese DEM (.mem)
Graphics Interchange Format (.gif)
Graphics Interchange Format (.gif)
Envisat Image Format
Maptech BSB Nautical Charts
X11 PixMap Format
MS Windows Device Independent Bitmap
SPOT DIMAP
AirSAR Polarimetric Image
RadarSat 2 XML Product
PCIDSK Database File
PCRaster Raster File
ILWIS Raster Map
SGI Image File Format 1.0
SRTMHGT File Format
Leveller heightfield
Terragen heightfield
USGS Astrogeology ISIS cube (Version 3)
USGS Astrogeology ISIS cube (Version 2)
NASA Planetary Data System
EarthWatch .TIL
ERMapper .ers Labelled
NOAA Polar Orbiter Level 1lb Data Set
FIT Image
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2

GRIdded Binary (.grb)

Raster Matrix Format

EUMETSAT Archive native (.nat)
Idrisi Raster A.1l

Intergraph Raster

Golden Software ASCII Grid (.grd)
Golden Software Binary Grid (.grd)
Golden Software 7 Binary Grid (.grd)
COSAR Annotated Binary Matrix (TerraSAR-X)
TerraSAR-X Product

DRDC COASP SAR Processor Raster

R Object Data Store

Portable Pixmap Format (netpbm)
USGS DOQ (0ld Style)

USGS DOQ (New Style)

ENVI .hdr Labelled

ESRI .hdr Labelled

Generic Binary (.hdr Labelled)

PCI .aux Labelled

Vexcel MFF Raster

Vexcel MFF2 (HKV) Raster

Fuji BAS Scanner Image

GSC Geogrid

EOSAT FAST Format

VTP .bt (Binary Terrain) 1.3 Format
Erdas .LAN/.GIS

Convair PolGASP

Image Data and Analysis

NLAPS Data Format

Erdas Imagine Raw

DIPEx

FARSITE v.4 Landscape File (.lcp)
NOAA Vertical Datum .GTX

NADCON .los/.las Datum Grid Shift
NTv2 Datum Grid Shift

ACE2

Snow Data Assimilation System
Swedish Grid RIK (.rik)

USGS Optional ASCII DEM (and CDED)
GeoSoft Grid Exchange Format
Northwood Numeric Grid Format .grd/.tab
Northwood Classified Grid Format .grc/.tab
ARC Digitized Raster Graphics
Standard Raster Product (ASRP/USRP)
Magellan topo (.blx)

SAGA GIS Binary Grid (.sdat)

Kml Super Overlay

ASCII Gridded XYZ

HF2/HFZ heightfield raster
OziExplorer Image File

USGS LULC Composite Theme Grid
Arc/Info Export EO0O0 GRID

ZMap Plus Grid

NOAA NGS Geoid Height Grids
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5.1.2. PostGIS H2H 7]5Ea A&t H2H G5

)
jl

otefjel Zo] HAH HAIZEE AFE 4 A HWXLH Column & 7HAE HolES AT

=

CREATE TABLE myrasters (rid serial primary key, rast raster);

=)

2. Aol st ZRE 94T 5 Sle B2 ZleE°l sy wer st o=
BT oE Ea = R = R 2E7F ofd 7§ ST_AddBand &}
ST_MakeEmptyRaster & 3] A22 HAEHE AT 4= AS5YT.

Est A eHEHE 53 HAHE AT 4 55U ST _Union == ST_MapAlgebraFct 52}
22 Map Algebra(A =) 7153 7] ST AsRaster 7|5& &-gato] EAH At
v ECE HAHE AT 4+ A5UH
olm] EAst= #HAH HPolEE=HH M= HAH HeolES AActes HHS o ©2
7I's= AFdULE oAE S0 ST_Transform 7|5 ARESHe] o|m] EAst= Ho|E24H
02 JuEAAZ BS99 f2e HAH Holead AT & Jd5Uh

3. A #HAH HolEE AT T HAE Column o FTHRIGAE AASHI]E Ysk=
7ASoll= ofefjet Zo] FIRIGAE AT 4= AsUTh

CREATE INDEX myrasters rast st convexhull idx ON myrasters USING
gist ( ST ConvexHull (rast) );

nllo

2] #AE endolHEe] HAEHS FIRIIGAE AT of ]—fro] HE 9
Envelope 7]WFoA] Convex-hull 7]¥to 2 WMAE o]THE ST ConvexHull & /\]'%"ZLL]K]'

N:-tv! PostGIS 2.0 o] HH #H2E= Convex-hull EtH= Envelope °f 7]the 3l
Spatial Index(F7FIEl2)7E ZHEEA] AEEH7] fIsiA= 7€ Envelope 7]HFE]
ClElAE Convex-hull 7]Hto 2 thA|sfjoF gt}

4. AddRasterConstraints & AF251o] ZAE S A|A &S A-g3yoh
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dALH 7tERd

PostGls M7 Aols F Mol BAE AR Bviewt A& T KOl H(view) BE HAE
ool ASES T AWE WEHUD. AmAes drdd i At 2A5e] e
o] ZFR T H(view)o] W8-S G4 AAE doleiet QAT

HJHI

1.raster columns HloJEHo]A Wo] nE HAE Ho]EES] Column JEE 7HAIL 5T
Q

2. raster overviews Ho|EHH|o]A o] RE HAFH HOESY Column of EH@' ]’ gt
ARE Yot A HolHE 29 o, -1 flag & AMEot] LHFE A
gHo|Eof| AA4E eHFe HAHIF AFdE Y

5.2.1. ZAH Column 712 ZE1 (Raster Columns Catalog)

raster columns + Ho[HHo]AS] BE #iAH Ho]ES] Column(FAE EFYUS] Column) 9

FRE Ao HERD JUh o] R #HiAE HolES APEE &85 wizel st
HAEE oE dolEue|2 oA Wiflste] ohA] RS StEEte 4 HERSo] VS

FARUE. ofefio] d%3St= Column S°] raster columns P22 Wl EAUT.
gref @i~ HolE2S EH(loader)E F9 AASHA EUAY, =29 =F -c flag & FAISHA
& &

%UTIHA  AddRasterConstraints & &85t AtES AL & Ayt ol HF
raster columns 7FE=Z1o] AE Etdof theh LRl HEE 2t}

32,

* r_table catalog Z2FH HolEo] &3t dHolEHolL 4 A To|HH|O|AE

Q14T
+ ' table schema GAE HolZo] &3 Hlolello] e A7}
* r table name ZAFE Eo]E2 HA

* r raster column r table name 22 AHZH HAEH HolE9 HAE EHY Column
WA PostGIS + P9 Ho]Eo] o8] 79 FAH Column 2 7HA]= Aol 7I5doz o
7He] B AE Column o] A2 4 54T

e srid #@AHO Z7F YHAA A¥A} 43,1 9 Z

* scale_x 7|5tota 3t FHmep A Aolo] AU YA HHAH Column o e 2
Btdo] @2 scale x & 7HAA scale x Al x7o] AEEHe FeolTt A

A&UTH ZAIEE Y82 ST ScaleX & FESHAA Q.

P 1l

* scale_y 7IsFet# 3t #met A Atolo] AAIYE WAL HAH Column o Sl BE
Bredel Ze scale y & 7ML scale y AlSF Zdo| AGHE ZH9owt A8 >
AF YT AT H8-2 ST Scaley & HXoHIAIL

it
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* blocksize_x 7 HEH HU FH (72 Ao ). AARE W& ST _Wwidth =
HxoHA L.

+ blocksize y 7 d2d U F (A2 W ). AAT WEL ST Height &
EESRREY

* same alignment H2E #iAEH EHIY 77|, A
True YUYt} AHAISH 88 ST _SameAlignment & %25}

* regular blocking &Y% 7|&7], @ AtolZ, srid 52 7HA&= s
Uetizl Slsl HlolBel AAE  True/False AFARRY AUtk o] AR WHEo
AZTAo] ol AT 2 WolSeiAs] WEe] Auelt ZHoz ABHoloF #
W5 ol AtAgol AR TH & YEE & Aelv] ol o) Y FHrt FHAL

HASH & AdyH

rr
)
ne
o
!,
N
i
H
Jhu

* num bands EHiH H]O]E]H]_E_ E}‘QE’J ‘?HE—QJ —}F ST_NumBands Oﬂ QJEH Zﬂ:g—i‘qli 7/_134'
FYT ARy

t ooy WeY St
% sht et

* pixel types ZF HHES] DA A3 AHolst= HlH. o] WiEe] 4
FAofoF Yt pixel types - ST_BandPixelType ol 2l H EUE

* nodata values Zf YHE9] nodata value & WEUWi= v Ik (double precision) A2
. o] Wi = L WHES 9 FASoF P nodata value = Fo|H
A HiFEe] endoldod FAl Hofob sh= Z W= A e Aoyt
ST_BandNoDataValue °l|A] A|-&dl= FEL} FAFE YT

¢ extent FAE Holg 3 = BE HAEH PO FIHH W vk fid FHAE T
Be dolde 2E el g0 WSl WAHCloR sk ASole 2E o] ol
DropRasterConstraints 7|52 A5}, Ho]E|E& =ZE gt & AddRasterConstraints 7| 5&
Alisto] Ak A-S oAl A

5.2.2. HAH eHH

AE eHFE= fAH HOlE Column o Wet raster overviews ZFEERI HFEH H o]}
A FUEEQ] FE7E g9 of dobFd HEPdUh QHRF HolEE2 raster columns ¥
raster overviews &% EFo| 7IERIS}F Hof Ut dfufstd, oHR HolE2 HolE
AA 2 fAEE B HAS 7H = FAlOl Lo E Hol&9 AoidE B g 744
S5 FHo=z AFE7] fEdyct. eHR HolE2 HAHE 29 & o -1 flag & AHES]

LHF HolE2 HE HAH HolEd &2 AloF 2R otyzt FAAQ AlofEel wt F7T
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Note! raster overviews 9 HEE raster columns ° UE HEE EBASHA] EFUT

et raster columns © EAsh= HF EHolEo] gt 7‘37]' et A=
rater overview FHE|°]E1} raster columns HO|ES ZX<%l(oin)ol] RE AHHE
ST % gk

2RI At 5 74

ol

=
=
1. VIPgEe] BAEE e SRR RSt & ok WHe w2 gyt

2. W AHEL B aigmel s R0l 4vb A, g Ade AWT & 9

el
Adte] 57} wEUT Ao Avbs Ee ARl HolBud sk A 4
Aol Q2 Ao Jbsst] o] 88 B8d 4 AU

E

* o_table_catalog QHF HolEo] &3t dolgHolA F @A TlolHH||AE

A5U
* o_table_schema QB Ho[E0] £ Hlo|gHo]A0] A7},
e o table name F|AH QHF HolES] A,
* o raster column 2HHF Ho]ES] =HAFH Column FA.

* r_table_catalog 2HF AMHIAE Sk H2FH HolEo] &3t dlojEHolL, A HA

ol gHol A2 e
* r_table_schema QH|F MBIAE Sk AH HOlEo] &3t Ho|HH|o| Ao A7juL
* r table name 2HF AH|AE Sl= A HolE FA.

* r raster column QHF AHIAE o= HAH HolES #HAH Column HA.

* overview factor — QHF HolES mu|= H¥(Level). A & 5 FAH
gol29] sidee ¥ W5 ‘4"% raster2pgsql oA o[n|xE2] EC7} FojAH Z ofn|A]

o & 371§ Aqtetal ZbzE 25 gyt fdl 1 2 P 92 gddynh 2 2 = |
g 4E 4 = Ve ”J%’-A Etd-S 7121 915Ut ¢, 5,000x5,000 TAO] SAEE
7} A= 01‘?11] A& 125x125 Afo] 29| BU= o] B2E & A%, 7|2 Ho|E(Level 1)
(5,000%5,000) / (125*125) = 1,600 79 HZEE AA51H, o 2 H|o]E(Level 2)-2 ceiling(1,600 /
Power(2, 2)) =400 7|9 HZEE AASUTE 0 3 H|o]E(Level 3)2 ceiling(1,600 / Power(2, 3)) =
200 7fo] HlZ=E AU wref gAo] Brdo] Z7of wet FE5HA U2 A] e

)

1= 1o 1o
e o] AYAA] 2 27hd BdS A 2 AYYUT raster2pgsqgl o o5 B4
H Z47te] ew{ Brdel oAl s i ody FUSHT W2 SR oA mEmE
gdlof whel AAH oA (Power(2,0verview_factor) pixels of the original) ©] thAlIstttH= H&
TS Al 2
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5.3. PostGIS F|AEHZE 83 Al8A SQuz g L=

PostGls 9] FAEHLE Z AddA oz FAlog FAHE Agsty] Y saL F4ES AZsH
g&o] B2 24e ATdUct o9& =9 Rendering PostGIS Raster graphics with LibreOffice Base
Reports EA oA HolZ uiel gro] g e HoH OpenOffice / LibreOffice & AH&3 & AFYrh
T3 o] Ao Ayst= AAE oY o+ 4 5yt

1

o
e
i
)
i
ik
i
el

531 ST_ASPNG R 7153 o2 dAH 55 $43 pHp oA

ﬂr

o] MXof|A= PHP PostgreSQL driver & AM85H= W} img src html tag o Z3HE 4 A= p
8% ~EFo] ST_AsGDALRaster A& 7|5= &-8&oto] dAE9] 1, 2, 3 HEE EYst= YHS
HolFUrh

AME e o Zo] B2 HAEY 7leES o9 A% st=AE EoAFUTh 54 wgsss
R HhAof wAlsh= BE HAEHS] BY-E Fopfil ST Union &2 Zropbd Elol RE HiEE

gyt I o ST_Transform = Z-85to] ARAZE AR TP H(EPSG:26986)= H25lal
ST AsPNG = AT} HAHE png FA o2 St

olgfe} Zo] sEste] AHET 4 AUt

http://mywebserver/test raster.php?srid=2249

MAEAZ F B MEY HAH olnAE A7) Y8 tee] ArTES 8T

<?php
/** contents of test raster.php **/
Sconn_str ='dbname=mydb host=localhost port=5432 user=myuser

password=mypwd';
$Sdbconn = pg connect ($conn_str);
header ('Content-Type: image/png')
/**If a particular projection was requested use it otherwise use mass
state plane meters **/
if (!empty( $ REQUEST['srid'] ) && is numeric( $ REQUEST['srid']) ) {
$input srid = intval ($_REQUEST['srid']);
}
else { $input srid = 26986; }
/** The set bytea output may be needed for PostgreSQL 9.0+, but not for
8.4 **/
$sql = "set bytea output='escape';
SELECT ST AsSPNG (ST Transform(
ST AddBand (ST Union (rast,1),
ARRAY [ST Union (rast,2),ST Union(rast,3)])
,$input srid) ) As new rast

FROM aerials.boston

WHERE

ST Intersects(rast, ST Transform(ST MakeEnvelope (-71.1217, 42.227,
-71.1210, 42.218,4326),26986) )";
Sresult = pg query($sql);
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Srow = pg fetch row(Sresult);
pg_free result (Sresult);

if (Srow === false) return;
echo pg unescape bytea (Srow([0]);
>

5.3.2. ST_AsPNG YEUW7] 7|51 tf2 FAH 7552 83 ASP.NET C# A

o] Ao A= Npgsql PostgreSQL .NET driver & AF&ol= BTt img src html tag o] 28T & Q=
PHP 8% AEFO] ST_AsGDALRaster A& 752 &-8oto] SAES] 1,2,3 HHEE EYst= YRS
HojFuh

otd] AAE AHPS7] Y5hA+E= Npgsql PostgreSQL .NET driver 7} Q5 g E=ztolH=
http://npgsql.projects.postgresql.org/oN Al A&ttt Al M-S o ¥l ASP.NET ©] AX|H FHR9]
bin Tl HAGHH did Egto|HE ARG 4 A5UTH

At heat 2ol Be HAHY ASES o8 AT SHAS HelFULh 54 wests

ghao] @apshs RE S AE O] Y-S FORJI ST Union o2 Zropdl Bl BE HiES
Utk 1 th& ST Transform < Z83to] A7 2] ASH £ H(EPSG:26986) 2 Hgl6l1L
AsPNG 2 A3} HAEE png FH o8 FFY

jus]

)
o fo mx
oot ol M

ok

S

—

oF] AL cHOE TEE HE ASHT 5.3 Tete] o Kok FAFUE
ofefet 2ol TEte] AET 4 HUTh

http://mywebserver/TestRaster.ashx?srid=2249

WAEAZ F B HEY fad oluE 97 G e ArTES

>
oo
et

Uk,

-- web.config connection string section --
<connectionStrings>
<add name="DSN"
connectionString="server=localhost;database=mydb; Port=5432;User
Id=myuser;password=mypwd" />
</connectionStrings>
// Code for TestRaster.ashx
<%@ WebHandler Language="C#" Class="TestRaster" %>
using System;
using System.Data;
using System.Web;
using Npgsql;

public class TestRaster : IHttpHandler

{
public void ProcessRequest (HttpContext context)

{

context.Response.ContentType = "image/png";
context.Response.BinaryWrite (GetResults (context)) ;
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public bool IsReusable {
get { return false; }

}

public byte[] GetResults (HttpContext context)
{

byte[] result = null;

NpgsqglCommand command;

string sgl = null;

int input srid = 26986;
try {

using (NpgsglConnection conn = new
NpgsglConnection (System.Configuration.ConfigurationManager.ConnectionStrin

gs["DSN"] .ConnectionString)) {
conn.Open () ;

if (context.Request["srid"] != null)
{
input srid = Convert.ToInt32 (context.Request["srid"]);
}
sgql = @"SELECT ST AsSPNG (
ST Transform (
ST AddBand (
ST Union(rast,1l),
ARRAY [ST Union(rast,2),ST Union(rast,3)])
, sinput srid) ) As new_ rast
FROM aerials.boston
WHERE
ST Intersects(rast,
ST Transform (ST MakeEnvelope (-71.1217,

42.227, -71.1210, 42.218,4326),26986) )";
command = new NpgsglCommand (sgl, conn) ;
command.Parameters.Add (new NpgsglParameter ("input srid",

input srid));

result = (byte[]) command.ExecuteScalar () ;
conn.Close() ;

}

}

catch (Exception ex)

{
result = null;
context.Response.Write (ex.Message.Trim()) ;

return result;
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_RuEJEH

y O O—

5.3.3. fAH FA= £ ojujx] TR ZHst= u 2

o2

otef AlA= #HEE Z8ste] shol olmAE AA wdPAor FHshe R

i)

e 4 gl
ofe} ZEo| ol Agste] Antel & 4 surh

set env CLASSPATH .:..\postgresgl-9.0-801.jdbc4.jar
javac SaveQuerylImage.java
jar cfm SaveQueryImage.jar Manifest.txt *.class

e offfet Zo] Command-line oA & &Sto] ARES & QiU T

java -jar SaveQuerylImage.jar "SELECT

ST AsPNG (ST AsRaster (ST Buffer (ST Point(1l,5),10, 'quad segs=2'),150,

'8BUI',100)) ;"™ "test.png"

-- Manifest.txt --

Class-Path: postgresgl-9.0-801.]jdbc4.jar
Main-Class: SaveQueryImage

// Code for SaveQueryImage.java

import java.sqgl.Connection;

import java.sqgl.SQLException;

import java.sqgl.PreparedStatement;
import java.sqgl.ResultSet;

import java.io.*;

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

System.out.println ("Checking if Driver is
DriverManager.") ;
try {
//java.sqgl.DriverManager.registerDriver
org.postgresqgl.Driver()) ;

Class.forName ("org.postgresqgl.Driver") ;

}

catch (ClassNotFoundException cnfe) {

System.out.println ("Couldn't find the driver!");

cnfe.printStackTrace () ;
System.exit (1) ;
}

Connection conn = null;

try {
conn

registered

Zpu =

<8 mzQiyct Al PostgreSQL JDBC E2}o|H = http://jdbc.postgresql.org/download.html ]/\1
[e]

150,

with

(new

DriverManager.getConnection ("jdbc:postgresqgl://localhost:5432/mydb", "myuse

rll , "mypwd" ) ’.
conn.setAutoCommit (false) ;

PreparedStatement sGetImg = conn.prepareStatement (argv([0]) ;
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ResultSet rs = sGetImg.executeQuery();

FileOutputStream fout;

try

{
rs.next ();
/** Output to file name requested by user **/
fout = new FileOutputStream(new File(argv([1l]) );
fout.write (rs.getBytes (1)) ;
fout.close();

}

catch (Exception e)

{
System.out.println ("Can't create file");
e.printStackTrace () ;

rs.close();
sGetImg.close () ;
conn.close () ;
}
catch (SQLException se) {
System.out.println ("Couldn't connect: print out a stack trace and
exit.");
se.printStackTrace () ;
System.exit (1) ;
}

53.4. SQLE 53 o|u|AE gxslr] 93t PLPython

AEe] HeEgale] 7 fRESS B2 Ageks PLpython o) A4 75T,

//plpython postgresql stored proc. Requires you have plpython installed
CREATE OR REPLACE FUNCTION write file (param bytes bytea, param filepath
text)

RETURNS text

AS $$

f = open (param filepath, 'wb+')

f.write (param bytes)

return param filepath

$$ LANGUAGE plpythonu;

--write out 5 images to the PostgreSQL server in varying sizes

-- note the postgresgl daemon account needs to have write access to
folder

—-— this echos back the file names created;

SELECT write file (ST AsPNG (

ST AsRaster (ST Buffer (ST Point(1,5),3*5, "quad segs=2"),150%7,
150*j, '8BUI',100)),
'C:/temp/slices'|| J || '.png'")

FROM generate series(l,5) As j;
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y O O—

write file
C:/temp/slicesl.png
C:/temp/slices2.png
C:/temp/slices3.png
C:/temp/slicesd.png
C:/temp/slices5.png

5.3.5. PsalL 9] HAH &5

AL psaL S HolielE ZEe 3 WES kol Fgo] 4%
HH (hack)®] YHolH, PostgresQl 2] I 7| (Piggy back) HAlS
Trick Challenge -- Outputting bytea with psql =4l A&d AFs F sl 7

FolA sld 7152 A8l flsiAe dioleHo]Lo] A o] =eof glojof g

&
gk
T
T
©
(%)
=1
)
8

o] WL python WAIE el 27 ARe] B A WEUL,

SELECT oid, lowrite(lo open(oid, 131072), png) As num bytes
FROM

( VALUES (lo_create(0),
ST AsPNG( (SELECT rast FROM aerials.boston WHERE rid=1) )
) ) As v(oid,png) ;
-- you'll get an output something like --
oid | num bytes
_________ o
2630819 | 74860

-- next note the oid and do this replacing the c:/test.png to file path
location

-— on your local computer
\lo export 2630819 'C:/temp/aerial samp.png'

-- this deletes the file from large object storage on db
SELECT lo unlink(2630819);
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Chapter 6.PostGIS A| @ HEg] A}-835}7]: o]Zg] A o]

w7

6.1. Using MapServer

0] y| 4B} MapServer = OpenGlIS Ul AHAFS Z451= Qg A A duch
e MapServer 20| Z]+= http://mapserver.org.

e OpenGIS YHALFL http://www.opengeospatial.org/standards/wms o4 22 4= 9l5Uth.

6.1.1. 7|E AMgH

MapServer €} PostGIS S AH23}

ofm, o] BEAS] WS ol Mapserver & FAH: el
Hel otof gich. o] MAAE 5

g PostGIS A B 44 AFANE e A Ayt

MapServer 2} PostGIS & AM&5t2 ™, tF 1

-

o]

lleS
iz
d

Ut
*  PostGIS0.6 HZ oA,
*  MapServer 3.5 HZ0]A}.

MapServer = T}Z PostgreSQL 2] S| AE X PostGIS / PostgresQL 2] H|o]E o] libpg 2to]E & E]
A Ho]AE ARgoto] AAMATUTE o]= PostGIS AHo] H 7Hsdt WEHIE 7 11 ojH 7
oA E MapServer = A 7Hestth= A2 on|stH HolE &AXAEA PostGlsS & AMERITHE A&
omtych. dZo] mMESSE o EFUH

3

1. A% 4L A&t MapServer & AmAstIL AABHIA L ("--with-postgis" T4 &4)
2. MapServer Yt eto] postGls Fo]o]E F7IgtUtt oE EW:

LAYER
CONNECTIONTYPE postgis
NAME "widehighways"
# Connect to a remote spatial database
CONNECTION "user=dbuser dbname=gisdatabase host=bigserver"
PROCESSING "CLOSE CONNECTION=DEFER"
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# Get the lines from the 'geom' column of the 'roads' table
DATA "geom from roads using srid=4326 using unique gid"

STATUS ON

TYPE LINE

# Of the lines in the extents, only render the wide highways
FILTER "type = 'highway' and numlanes >= 4"

CLASS

# Make the superhighways brighter and 2 pixels wide
EXPRESSION ([numlanes] >= 6)
STYLE
COLOR 255 22 22
WIDTH 2
END
END
CLASS
# All the rest are darker and only 1 pixel wide
EXPRESSION ([numlanes] < 6)
STYLE
COLOR 205 92 82
END
END
END

91¢] o] A, PostGls E4 AFS oSt ZEUrh
9 A -5-% (CONNECTIONTYPE) PostGIS #|o]o]= 4 "postgis L Th

ol 'AZFEA<E (connection

¢Z(CONNECTION) HloJEHo]A dAZdL2 7|9t o] HEFH
string)'oll &Jsfl AloJHUTH (<>¢F 7123kt HA):
user=<username> password=<password> dbname=<username> hostname=<server>
port=<5432>
9 ddwA9e fastH, 71/ e AT & syt Had d42 fsiAe
dbname ¥} username = A|F-3loF .

ik

dolelpaTA) ©f mAfMAel A FrEdel Wel AWy B 4 A= oh:
"<geocolumn> from <tablename> using srid=<srid> using unique <primary key>%
"using SRID"T} "using unique" HFE-Z AYFSHH MapServer 7} AFo® SHEE 7S
AAdYer shARt ZF e 297] Sg Aol R 7] 71 FLE Adstes HEol
AU

I 2 A A (PROCESSING) THF ofa] ao]o]S-2 7[Ax gloAthd ZAsts 4l ZAJs
AAE AAEsH= 849 CLOSE_CONNECTION = DEFER S A3} 2

A AU ZAISE A2 Mapserver PostGIS Asof st €8 ZAX5HIA Q.

YeE|(FLTER) HEIE saL A2l “WHERE” 7]9Ee] @2y 2o A-3shH= fa% sal
w4 olojof wt Ut AE Sl 6 | ol A4 =2E dEYs] fsiAd
"num_lanes>=6" 9] EE ARSI

g9 gzt dloleol 2oy TelA] B dlolol 9% TGS LS AL Qe A
o]
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CREATE INDEX [indexname] ON

[tablename] USING GIST
( [geometrycolumn] );

4. ©] MapServer = Atg3dte] A= g & A
4-& AH&shAoF Yt
AZE ¥ ©l MapServer
MapServer ©] PostGlS W& ©]2{gh
AFEEU T HolE9] 72718 AESt=

using unique”

6.1.2. AF 2= A

=}
=2

fir
l

1. Wutdo] EXPRESSION & AME3l= 7

=

[e]
o
Z7L ZF true 24 HIEE R ¢r5Utt

glolEo| EAIsh= #t=2 €2 Aok &5k

shape T}¥ 3= &2, PostGlS &= AF8-51o] EXPRESSION of| A =g 4 &5t

=t = T A
EXPRESSION ([numlanes] >= 6)

2. shape WS 93] AHgst= HETL

A% dolel W PostGls Ho[E
Ea-eisg

of dis] Z-FstA|
Shape T it= =hE], PostGIS do]ofof tfigt

2t WE| = sl syntax & AFEFUTHIA S MapServer ]
Flolol2 1a]7] 93 PostGls AU E 7} BASHE saL HEE] ZrEU .

FILTER "type = and numlanes >= 4"

= 'highway'

3. PostGIS #[°]°]7} shape T FolojEt B A IdYT BFAU7?

e 7ee AAE el 1Y A9, shape TLHET} PostGls 7} LEV‘ 7Fs7dol
712011“4@ ”ﬂix EE 27H2] 1A (1009)7 U= WOl A, PostGls = WHEUTE 2 IAYEE
7}278(10005) 9] 7% PostGIS 2 AU =Yt

4 =29 A BAE Yok A% 1

AL HolZe] B7H AYAS FEFA WLy

_—

§

postgis# CREATE INDEX geotable gix ON geotable USING GIST

( geocolumn );
postgis# VACUUM ANALYZE;

a. 1 postals ololi Tetd] A A9 glovt AE UF mULh Folo] BAAUR
Aele swo Webdy] PAA BUEOES AT TRAE WA
LRAE JEAS T

2lojof .
DATA 2}elof| Al USING UNIQUE d¥} §

St MapServer & 95t 18715 WA SE U
DATA "geom FROM geotable USING UNIQUE gid"

A3 Glefok she 1
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5. MapServer #o]o]o] Ojgt AAF "geography" Z3(PostGIS 1.5 9] =& 7|5)2 AL &
AE5Y7t
7Fe Ut MapServer = A QHWEZ] AT} FUAJACE geography ZHS ol 12t
A} 4326 O] SRID 2 A}25te]. ©AIO] pDATA TLEOA "using srid=4326"2-S WIEA] Z3} slojof
Ut Uz o2 2E A2 J<d] 2 eHED et FUstA syt

Whéﬂ

DATA "geog FROM geogtable USING SRID=4326 USING UNIQUE gid"

6.1.3. 119 AFgH

USING pseudo-SQL A2 MapServer 7} Htt E3SE g AAE olgfst=d] =22 F7] 99
AH&EU T Bt geketA (DaTa H]9] "FROM" °] QEXF | AR F E+= B& HO(subselect)7}

azdol22 A4EE 0 Mapserver & AFOE Zqo] g LeAEA G ElolRe] srD B
ARelt] o o2l LT USING AL o483} 2L 5 /1A RS Mapserver o Azt
% gtk

DATA "geom FROM (
SELECT
tablel.geom AS geom,
tablel.gid AS gid,
table2.data AS data
FROM tablel 7

LEFT JOIN table2

ON tablel.id = table2.id
) AS new table USING UNIQUE gid USING SRID=4326"

USING UNIQUE <uniqueid> MapServer = W& £ o F Q%ﬂﬁ}ﬂ Al zF Pofl tﬂﬁ}
79 D 2 g7dUc dupdos xAH g ]%_ELEH
Hzzol otz T4PL AEHoZ 7HA]

Agstels A4S §oE

R
X
o

o AR (Quering a Map)'= A& f1Ae) Sl HE 24T 5 e
28s= 52U pATA Hole] saL HolE "W ] (map queries)'$} E5
AL

USING SRID=<srid> PostGIS = MapServer 2 ZHIE H|o|HE ¥W&str] {5l 2 HEF 2|3

ol" 7+ elmEA AARIO] ARGEIDL QAo tHell dofok urth. URFAHO R PostGIS
glolgH|o] Lo "geometry_columns"EH|o] & oY AEE S 5 SdsYth ey
F&E40 9 Feop o] SA] whEoldl HolEoldl E7Fset ddyth. I2{2= USING
SRID= &4 &HE SRID 7} Hlolg A oo 2142 & A &8yt
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6.1.4. <A

ds

ret

A FE] AZFFAIT. H22] MapServer o]0 & dls] FAIT

LAYER
CONNECTIONTYPE postgis
NAME "roads"
CONNECTION "user=theuser password=thepass dbname=thedb host=theserver"
DATA "geom from roads"
STATUS ON
TYPE LINE
CLASS
STYLE
COLOR 0 0 O
END
END
END

of glojol= HeM Aor rrHES BE E2P4S HAR}YTH

2} oA £2]7} HolE 1:100000 O i
AT - o FH9] #lojojEo] o] ATE HolE A dYrh

LAYER
CONNECTIONTYPE postgis
CONNECTION "user=theuser password=thepass dbname=thedb host=theserver"
PROCESSING "CLOSE CONNECTION=DEFER"
DATA "geom from roads"
MINSCALE 100000

it
ok
fu)
_O|L
N
2
N
)
o
o
k
1P
K
I
=
HT
2
N
kil
B
o
k]
N
o

STATUS ON
TYPE LINE
FILTER "road type = 'highway'"
CLASS
COLOR 0 0 O
END
END
LAYER

CONNECTIONTYPE postgis
CONNECTION "user=theuser password=thepass dbname=thedb host=theserver"
PROCESSING "CLOSE CONNECTION=DEFER"
DATA "geom from roads"
MAXSCALE 100000
STATUS ON
TYPE LINE
CLASSITEM road type
CLASS
EXPRESSION "highway"
STYLE
WIDTH 2
COLOR 255 0 O
END
END
CLASS
STYLE
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COLOR 0 0 O

END
END
END
AAA Folol= F3 1:100000 Eth & AHS AREEHT, g2 doz {3 "uirRro E2E
TS EAEYS FILTER 542 22 EFY] “hightway”?] =25 Tto] HA] H g AUt
FHA Folol= F2o] 1:100000 ot H-Z of AFSET, 1E5E2E FAL H240=2 ZAEHL
02 T2 JaMor mAYo

I3 B2 22 MapServer 7|52 AHEsto] 2 712] Su|28 <& AT paTA sQL A2 oF
e (ol® olfolA = o) =2 o]Fe] thE HolE o AFH i fHe A
dEste] E2soA 2hdE =ooF sioF L M sff FAI

flo ok

LAYER
CONNECTIONTYPE postgis
CONNECTION "user=theuser password=thepass dbname=thedb host=theserver"
DATA "geom FROM (SELECT roads.gid AS gid, roads.geom AS geom,
road names.name as name FROM roads LEFT JOIN road names ON
roads.road name id = road names.road name id)
AS named roads USING UNIQUE gid USING SRID=4326"
MAXSCALE 20000
STATUS ON
TYPE ANNOTATION
LABELITEM name
CLASS
LABEL
ANGLE auto
SIZE 8
COLOR 0 192 O
TYPE truetype
FONT arial
END
END
END

=2 120000 ofstz WiEew F4 gojoje HE Zzo =4 Folgs FIIU ol ER
DATA 9]¢ sQLjoin & AEAl AHgSH=AE EoiFUTh

6.2. AHl o] E (IDBC)

Java 2ol EE HIAE FAERA AHPHOR T2 postGlS 2 7 A== IDBC FANAE
AL8SHO 22 PosrgresQL HIOJE|Ho] Ao Qe PostGIS “ALHEZ]” @ HAE HILE 4 &Y
g MAES ©l-85t7] A= "postgis.jar' TFAo] FTEA] "postgresgl.jar" JDBC E2fo|H] 7] x|}
Al 2 Q12] CLASSPATH ol QlofoF gt

import java.sqgl.*;
import java.util.x*;
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import java.lang.*;
import org.postgis.*;

public class JavaGIS {
public static void main(String[] args) {

java.sql.Connection conn;

try {

/*

* Load the JDBC driver and establish a connection.

*/
Class.forName ("org.postgresqgl.Driver") ;

String url = "jdbc:postgresql://localhost:5432/database";
conn = DriverManager.getConnection (url, "postgres", "");

/*

* Add the geometry types to the connection. Note that you

* must cast the connection to the pgsgl-specific connection
* implementation before calling the addDataType () method.
#)

((org.postgresqgl.PGConnection)conn) .addDataType ("geometry",Class.forName ("
org.postgis.PGgeometry")) ;

((org.postgresqgl.PGConnection) conn) .addDataType ("box3d",Class.forName ("org
.postgis.PGbox3d")) ;

/*
* Create a statement and execute a select query.
*/

Statement s = conn.createStatement ()

ResultSet r s.executeQuery ("select geom,id from geomtable");
while ( r.next () ) {
/*

* Retrieve the geometry as an object then cast it to the geometry

type.

* Print things out.

*/

PGgeometry geom = (PGgeometry)r.getObject (1) ;
int id = r.getlInt (2);
System.out.println("Row " + id + ":");
System.out.println (geom.toString()) ;

}

s.close () ;
conn.close() ;

}
catch ( Exception e ) {
e.printStackTrace () ;

}
}
}

rlo

“PGgeometry" Z§X|= point, Linestring, Polygon, MultiPoint, MultiLineString, MultiPolygon E}J1} Z
574 TS Z= @l (wrapper) HA|(F/32 2 "Geometry" o] ABF ) AT
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PGgeometry geom = (PGgeometry)r.getObject (1)

if ( geom.getType () == Geometry.POLYGON ) {
Polygon pl = (Polygon)geom.getGeometry () ;

for( int r = 0; r < pl.numRings(); r++) {

LinearRing rng = pl.getRing(r);
System.out.println ("Ring: " + r);
for( int p = 0; p < rng.numPoints(); p++ ) {
Point pt = rng.getPoint (p)
System.out.println ("Point: " + p);

System.out.println(pt.toString())
}
}

2 NAE 97t Javadoc 2 A LHER] o] thefet Hlold H 7wl i

et

6.3. CZco|AE (libpq)

6.3.1. Text Cursors

6.3.2. Binary Cursors
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Chapter 7.Performance tips

Z AU EZ 22 Heoles

7.1.1. A A

i

A C] PostgresQl HZ (8.0 ZE3H) TOAST H|o|Eof digt F=] FAs}t ofploz o#gs

UFHT. TOAST HolE2 A4t dHlojg Hoz] (B HEAHS 7H B AeHEs &= 1l
HAE, ojmz] Z2) of 92 = F S AAst=Tl(HelHATY  on|oA) AR HE
noixbztErol dE:QuUch Hrh ] @e AHE F|A the PostgreSQL Documentation for TOAST
HAA Q.

IL:

i
ul

T ALHEZE 7H Hol&& 7L flou HolEe] &0 YR B &S i(sid Y
= 7 A7HEY AAA &8 st gl HelE Zol) Al @ARUS =¥ HolE
A= 2 gqq ZLEWr “i% TOAST 37+ AH&% HE’r. 2] OﬂlZﬂJ 745, HolE AA7E 80 3ol

2] = Ab Yt olA] 22 71
55 2 H“* °‘7<10}L H}"‘% HAS HAGH %oH 12111]531 ilﬂﬂl B &&= A&t AE
APt oA A At 292 HolE 24 3 Ho|x|e} 8o EET 7T Tty 11
= 22 Holgol &Ad Ao QJYAE ARESHE A HoEX whE Z ox A4St syt
g T GIST JIEAE FASH|2 AAtUth d¥tAog o] =2 Agduynt. 13y 89
3%, &&e ol (A4t BAGAE Blwsty| 9o HAFoA He X QeHEZE 7hAetof qt
Styth o] Mg o8 A1 YeA] oJFE35Hel 3™ "EXPLAIN ANALYZE "PostgreSQL T #Hol-S
AHESHY AR, Postgres d5 HIYPHLAES A E(thread)E oA & UFSUHHFESHE 4
Q15U Th): http://archives.postgresql.org/pgsql-performance/2005-02/msg00030.php

7.1.2. 314 HY

Y
)

The PostgresQL AFFEL 2|54 TOAST-aware = THEH o3 BAE sHEsH] Y5 w2k

AsUH. A F 7HA] siE Wiol sy

AW A e Fa Ado] odAE ALSIEE A S A AUt Auo] Fas A5
Zoll, "SET enable_segscan TO off"2 R & Ql&Uth o]AL 7j[EHog £3124 AWML 7539

hi

qoly] ols) Ael Afe ZAFIT. Teictd BadAd aisT AHAS AgsUch ST of

FPE
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EH A(flagls e dZ AA HoloF stal, thE Ao eFHE wWEZ] fdl #H=E AYS
of7|gyct. 18l2 2 FZ] & "SET enable_seqgscan TO on;” SFAoF TF ghuct.

SuA 2 e A Bt Azets A ol Ao W

JUt. Bbox & “INAl(catches)’sh= F71AQ1 & Aokl oA

Qlgynt. WHol thewt 2t

é _YE
=)
[oZa}
wt
lo

f
X
o
rr
o
o
it
+

SELECT
AddGeometryColumn ('myschema', 'mytable’, '"bbox', '4326"', '"GEOMETRY"', '2") ;
UPDATE mytable SET bbox = ST Envelope (ST Force 2d(the geom));

o] geom_column 4l bbox ¢ &&L W OE]E AFES}7] 95 Eelo] TS v AL

SELECT geom column
FROM mytable
WHERE bbox && ST SetSRID('BOX3D(0 0,1 1)'::box3d,4326);

Z3StAY MYTABLE o] F& F7toh= 4% 28, T4 "5 713Hin sync)" BBOX = FAlsloF Tyt
o] 7%* = ks 7P e WH2 EfA(riggers) 2 Ao, 1=yt Eeb BBOoX A= Al
_]

H=

R GAAG BE 53 F919 UPDATE A AWSH: SEIRIRS HHT 5 gtk

o

el whel QeElag Ah A71EE HlolRe SIdl, Postgresal  CLUSTER B FolE A1F T
A

o] Weole T 712 A% o|HE AtESHAA SlElA FEH|goKindex criteria)?} T AR RE
golg 45 BEldoz AHE Iy AA, g A WY Ao tigh gloly HolEo EMa=
A #A GUch 54, 2o Aol Julao] H zke ZHAo| IFIohH Ho §87<l
HAAS 7FE 4 QdsUth diustd diole] dEo] 4R He diojg mo|xE Yl BEAHA]V]
2UY T (0] A-ollA] PostgresQL ] AT A1) CLUSTER H® EAE YOoAHAIL)

GIST IE A= T3] NULL 3= FAIsH] U41—Er°ﬂ, @A PostgresQL ©] ©] PostGIS ] GIST Q1E] 20
gt SHAHY S ol8okA] sy, 37 2 eRUAAE BEAA 2 AUtk

lwgeom=# CLUSTER my geom index ON my table;
ERROR: cannot cluster when index access method does not handle null

values
HINT: You may be able to work around this by marking column "the geom"

NOT NULL.

HINT 217 FeiFEsint Zo] shfel dlolgel "nul of ofd'Alerzae Frkstel o
BAE 2T 4 AUk

lwgeom=# ALTER TABLE my table ALTER COLUMN the geom SET not null;
ALTER TABLE
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Holo] zomEg|do] NULL S TQZ 3l Ao B2 ol =3tz ok&Uch T3 "ATER
TABLE blubb ADD CHECK (A 2HWEZZ} null o] ofd)'e} & CHECK A|FZAL ARSI AofxA-e
F7Fot ™ 919 W& AREslof gyt

7.3. ALHE ¥A|517]

o= Elo]Eol 3D 4= 4D HolHE 7HE A9rt A4 AdYnh skAwE 43
= Sl= ST_AsBinary()2} OpenGIS compliant ST AsText( )= AFgste] AAAT 4= 15U Geometry Ol
s J3et ems=s WAYSHE ST Force_2d() 71'6S WREHCR $ETOZA oA FPTYr,
o] RH|EE 1str] fJoiA o] FHAtES U3 lﬂ B AHFE & 4 S h

UPDATE mytable SET the geom = ST Force 2d(the geom);
VACUUM FULL ANALYZE mytable;

AddGeometryColumn() At-85to] ZeWE=] ZAYS 71t ¢ AWE zhde] Alef £30]
J27= e FYsHIA L. o8 %3] st Az AASHoF AUt geometry_columns
golgoA d5& AHeIE sH] siAl olF AfxS vl AAdslor tte He 7]elskA L.

g9 glo]E9o] AL, WHERE 4 9 7|E7] B 271535 7152 E36) UPDATE 7} Hlo|E2o dB 7}
e AL Al gHo|EE7MY] 7HHAs VACUUM & A3 §o =4 o] UPDATE & & HEo=
EabslE Zlo] d9d

& Qg ol 94 HAITHE 97 Bast BAs FolEUh Hetel
ol EgE 71X 31 AAIHH "WHERE dimension(the_geom)>2" ©] ©]u] 2d of &=
2 QHEZE Ao 2N UPDATE & Algte 4= 15Ut

7.4. configuration &%

o] H2 FOSS4G 2007 AHHA Kevin Neufeld 9 EEHﬂEﬂoléi "Tips for the PostGIS Power User"of 4|
THE AJYrE PostGls o] Abgel wet (A& , A dlolget B 24 vs A HUHolE
B dold ¥ @ ARgA) ofeqt Wt %’Hoﬂ AFe £k e AT 5 dsHTH

2 U2 A2 A5 http://2007.fossdg.org/presentations/view.php?abstract_id=117 o] 4]

o] AAHEL postgresqgl.conf o] T+ Yt}
checkpoint_segments

o AEZQ WAL A ZEE Atolo] g2amd ATIHES] o 2 (4 AIHEE dutzog
16MB); 7124k 3

94


http://2007.foss4g.org/presentations/view.php?abstract_id=117
http://www.postgresql.org/docs/current/static/runtime-config-wal.html#GUC-CHECKPOINT-SEGMENTS
http://www.postgresql.org/docs/current/static/runtime-config-wal.html#GUC-CHECKPOINT-SEGMENTS

Chapter 7 Performance tips

P9 52 Z HlolHHo|AE 2Hot7] 13 dlolgHo]lAEE fld AHolk 10
0o=2 AA. ¢ W FH 9-272; Greg Smith: Checkpoint and Background writer

+ xog E YA 2 tutelie] A TKe

constraint_exclusion

o 7|EZL :off (PostgreSQL E 8.4 o] 9 PostgreSQLE 8.4 H{Zof Tt otE] A A A)

. olAe F2 Hol® B 95| A4 Ut Wk postgresal 8.4 Hrh we WAL 4Y &
olebel sk iz el BAHUZ HAs T 4 YES “on” A SIS, Postgresal 8.4
%, AL §F FEgke e or A glon] oA A% AZF Tz I
%A grom By WdHE AEsA e A9 Ak 1HE g HolBE we
A5 95 BoUE 2A57] vl ol posgresal 8.4.9] oAU},

shared_buffers
o 7]E%k :~32MB

o AFE 7153SE RAM 9] 9F 1/3~3/4 2 A

work_mem (%j%ﬂ_ 7:}'%4:11]- 1'5 %a -;4 H /\]__Q_E‘IL_ ]Ea)

SET work mem TO 1200000;

maintenance_work_mem (VACUUM, CREATE INDEX, 5= 935 A%

e 7]EZ} :16MB

k]
R
T
o
T
2
m
i
o
X
N

- gwHow Wg wo- dmelE msks B /0 7 ol

= g4 AHolA 32mB oA 256mB & AR 1Y A AR 9
of w=h @2h4, Tef w2 RAM I A2 WA 55 7HAAL AATE:

SET maintainence work mem TO 1200000;
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olefe] H4SL Postals AL8AT} Waw St W4Solw, A A8ATL 2A G PostGls
AAo] Wag o AY F4HEE AL
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\oteh PoSteIS = 71E B AAA sa-mm-TAH BE A 71 AR sy 1

Az, ofeio] il Al Folshs HiFwe] - olFo patial Type (ST) HFol&
AR olgog WAEY %HEP AR psol o)A I Ze 7lse Ass,
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8.1. PostgreSQL PostGIS Geometry/Geography/Box %

o] Aol Ak PostGls o ©J5) AT postgresal | HlolE] §FL kAT e st Al
F42 AAT W 53] Fag oIS A2y TS AP
U

tl. PostgresQL & AFgAF Ao §H&
T UEE St oA fiREe
glo]glHo]A~X Tt EHSIUTE otherfootype T3 HE5HAY A5 NAEZE ZSHE ol A]-_Q-d-
%3, CAST(myfoo As otherfootype) = myfoo::otherfootype & THA|ZOo=R £d8d HQrt Q=
Aol HAEE AHsoR2 d3dE 4 d5UTh

o 1=

s NEE 242 A o AT & e 9182 Sk Box2D & ARESHY E Sk
AHEN} Gt oD & AHESHE 9MBE B §4E AFESE 49 U AedEet &
g BEE SIRF ASIAEE AR Q7] wiEe] wreF & 3k BE ZQWEZeL
ARGRITHA of® o] HMge7tge? - Ax HRS e o7t Y AdUrh ol"d A%
PostgresQL ©| Wol=Y 4 QL= CAST(mygeom As box3d) E+= mygeom:box3d 7HAEE ARgdfoF

gk,

HolL PostgreSQL 8.3 7|EoA EE Al "HAER JRAE FH 4 UL mepA AAE
HAEZ FAE s517] 9o Hrz AoH JJAEL g5t

1
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box2d — xmin, ymin, xmax, ymax & TAE WA A ovER] T xewEa ALMel 2 3
71 9](2D Extent) S HHelel=t] 2 AFSHUTH

o

box3d — xmin, ymin, zmin, xmax, ymax, zmax 2 735 A, oW EZ = oW EZ A A9
37491 9130 Extent) S BHEVSH=E) 2 AFEH UL,

geometry — HH T A FA4(Planar) 57t dlo]g 73
geometry dump — F 7f¢] FEE 71 7 flole {3- geom (AQWEZ A =x3) 9

path(F2E A% W A emEele] 9AE fASH: 129 H4)

geography — EFA F4(Ellipsoidal) 5%+ ©|o]E 3.

PostgreSQL PostGIS Geometry/Geography/Box -+3 1 WH o] T4E9 Synopsi, AH, AAE
B thS-2 FZSH4] A L http://postgis.net/docs/manual-2.0/reference.html#PostGIS_Types

8.2. =g

o

s
T

DropGeometryColumn — 5%t E|o|EoA 2 E HAHS AARYT

il
oY
BN
i
2
>

9_\5
I
Ko

DropGeometryTable — E|o]& 2 geometry_columns & &

PostGIS Full Version — PostGIS H{A 1} H1& 3174 AHE Hislshct,

PostGIS GEOS Version — GEOS 2ho]H=2]o] Hd HEE uhglghct

PostGIS_LibXML Version — libxml2 gto]H &8¢ M oS vkglghch
o}

PostGIS Lib Build Date — PostGIS 2fo]H 2] Wt IxnE Hh3teiy

PostGIS Lib Version — PostGIS 2to]E&g]e] WA HSE vrglshth

PostGIS PROJ Version — PROJ4 2fo]|H = 2]9] ¥ HEE wigghoh

PostGIS Scripts Build Date — PostGIS A HE S Wl 45 wrakshych

PostGIS Scripts Installed — ©] dlo]E{H|o] Ao HX| 5 PostGlS ATHE S| WS whekgyrt,

PostGIS Scripts_Released — AX]H PostGIS 2o] E 2|9} S EA|H postgis.sql 2T HE S HA
HSE whekahct,

PostGIS Version — PostGIS WA W& 9 Huod A7t S48 wighgiy et
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Populate Geometry Columns — Z|QHEZ AHo| Y] HAAZ Hol=AY HHd F7F Aoks
ZEA 3 A ZERIgYT) o] e 3 H
SHI2Y] SEHLEE dYo. 7[EFHoR {9 HAAE A &k RE oY EF
AYEL 98 HAARE 714 Ao Eg AHUER HIA YT

H  H|o]EE©°] geometry_columns H-of

k1 orn

s 2
55| SRID & 4G Wek AlokrAoR AAH A9 A SRD AFEACE A
29 Aoz 449 49 49 F7t wAHIk,

’

UpdateGeometrySRID — X 2HEZ] ZAZ geometry_columns UﬂE]'tﬂO]H 2 srid & Aoz
1 o
[e]

o
i
IN
ol
-
o)
>
—
~
T
N
©
o
%]
—
o
1%}
>
(0]
~
S~
Q.
o
(9]
w
~
3
Q
>
c
L
1

o] ] F+E2 Synopsi, A, AAIE HEH o2
2.0/reference.htmI#Management_Functlons

8.3. Ao EZ BAH=

ST BdPolyFromText — MultiLineString Well-Known Text(WKT) ZW-& <ZHslo] Jolo] HghH
LineString o2 ZMHozg IAH polygon ALHEZE AAATUTE WKT = HIEA
MultiLineString  ©]oJoF 3}H, ZI7}  MultiPolygon ©]H QE7} HRASiEZ oluf=

ST_BdMPolyFromText 42 ARRSHIAl Q.

ST BdMPolyFromText — MultiLineString Well-Known Text(WKT) Z™W-& <l=&35}e] ¢J9ojo] =|gH
LineString 22 Al og LAE MultiPolygon A LHEZE AAATULE WKT &= HIEA]

MultiLineString ©]o]oF 5}, A7} @Y Polygon ©]H 2= MultiPolygon 2.2 HFe-ghch.,

ST GeogFromText — WKT Hi= EWKT o4 2% Geography ZHAIE wWretgUrt. o] 9tp+=
ST GeographyFromText ¢] HA Yt}

ST GeographyFromText — WKT E= EWKT oA XA %H Geography ZA|E HIEUTh WGss4
74 9= (EPSG 4326) X HAE 7HE Y Th

ST GeogFromWKB — WKB T+= EWKB °[| 4 Geography Z{AH|E ®W2t3tUt}. SRID 7} A A EHA] o™
WGS 84 7 1= (EPSG 4326) ZHAIE 7|2 gko =2 ARSIt}

ST GeomCollFromText — A|AH SRID o] ZAAMH wkT oA AL M EZS FAATYL
SRID 7} A|HE 2] k2 HF -1E 7|2Fgoz AgYrh

ST GeomFromEWKB — EWKB |4 A% ST Geometry Zt-< HFeHghy

=t
ST _GeomFromEWKT — EWKT 9|4l X ¥ ST_Geometry &f= RHeHgyrct,

ot
%
rr

ST GeometryFromText — WKT oA Z]HH ST Geometry #f= HEFIULH o]
ST GeomFromText ] H& Ut}

ST GeomFromGML — GML AW EZ]E ¢ Hho} postGlS A LHEZ AAE wrEshct.
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ST GeomFromGeoJSON — GeoJSON Z|eHEZES <8 Htol postGlsS A HEZ AAES
LlecigRi=g

ST GeomFromKML — KML A2 HEZE 4& gto} postGlsS | HEZ AAE Hraghct

ST GMLToSQL — GML ZHEJAA  AAHH ST _Geometry w2 HHERIYLH o]
ST GeomFromGML 9] #HA QY t}.

)
e
rlr

ST GeomFromText — WKT ol A Z]ZJE ST_Geometry %< ¥rehgiyrt.

ST GeomFromWKB — WKB |4 XA X ST Geometry #r< WHatghyct,

ST LineFromMultiPoint — MultiPoint ] L H|E2|o|A] LineString & A4t}

ST LineFromText — A% SRID 2 WKT oA LineString AW EZE AATYC}. SRID 7}
2A8E)7] 42 AE -1& 7|EFeE AU

e

ST LineFromWKB — Z] A% SRID & WKB o]l A] LineString & 2343t}

)
i
rir

ST LinestringfromWKB — A& %¥ SRID 2 WKB ©fA] LineString & AUt o]
ST LineFromWKB 2] A lyt},

ST MakeBox2D — o7 Fstk @ AT point 2] QW E &) 95 Ao]E Box2D & A5t

Iy
=

ST 3DMakeBox — 0% Fold @ oA 3 21 pPoint A QW Ego] 95 Aol= BOX3D =
Ayt

ST Makeline — Point E+= Line A 2HEZE o]-&5}l9 LineString & AT YT}

ST MakeEnvelope — Z|AH A& 9 Hdigte=z FAAH A 9] Polygon = YT o
22 SRID o] oJal] A= FHEAoF .
ST MakePolygon — Fo1F 4d(shel)2 A% Polygon & AU 48 2eHEZ= &3

LineString ©]o]oF gt}
ST MakePoint — X, Y, Z, M 52 ZI-& o]&35}to] 2D,3Dz T 4D Point A2 HEE S AT
ST MakePointM — XY & M FEZS ©]-85te] Point A LHEZE AT YT

ST MLineFromText — WKT o] A A& ST MultiLineString 3t Hte-ghyct.

ST MPointFromText — A& = SRID & WKT oA AW EgE AUt SRID 7} A AER] e
At 1S 7|2 ez ARyt

ST MPolyFromText — A% SRID 2} WKT °]|A] MultiPolygon AW EZE AAAgct. SRID 7t
A=A e A 1S 7B e R ARG

ST Point — Fo|Z F& F2 o]8sto] ST Point #H2 WHEFUTEH ST MakePoint & 0OGC
@A gych
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ST PointFromText — A% SRID ¢+ WKT ol|lA] Point A 2 E&]E ATt sRD 7} A 5]A]
oro AHO 7]1EZHS unknown YUY Tt

ST PointFromWKB — A]A = SRID 2] WKB oA A eHEZE AT

ST Polygon — A% LineString & SRID & ©]-&3fA At Polygon & HrEHgtU

ST PolygonFromText — A= SRID & WKT oA oW EgE AASH} SRID 7} A AEA] &
At 1S 7|2 ez ARyt

ST WKBToSQL — WKB ©llA] Z]4E ST_Geometry %2 HHRHetUTE o]
&2 ST _GeomFromWKB 2] HA YUt

)
e

+ SRID & AR§5HA

ST WKTToSQL — WKT oAl A= ST Geometry 4f-2 HHelguch. o] $H4= ST GeomFromText <
HA Y.

o] 2| eHEZ A} S T-E2] Synopsi, A, dAE EEH 22 ZARIHIA L
http://postgis.net/docs/manual-2.0/reference.html#Geometry_Constructors

g.4. A ouED WA

GeometryType —X|2WEZS] H/FS FAEZ Wyt o: 'LINESTRING', 'POLYGON!,
'MULTIPOINT' &

ST Boundary — o131 A 2| E2]o] diet Hajd =g FAE Wy

ST CoordDim — ST _Geometry Ztoll Wigh A eWEZS] I Z<(XY = 2, XYZ & 3 5)E
drskshlct, o] gt sWI/MM AFF % ST_NDims o] HA vt}

ST Dimension — Z}& A}4Hroh 27U HIEA] Zotof st o] | QHER] AXo] 15 2SS
HFeke o} Point = 0, LineString = 1, Polygon < 2 & Htahguyt},

ST _EndPoint — LineString A| @ H|E & o] £ Point & WGt}

ST Envelope — Al-55 X 2HE 29 double precision(float8) H|AZAAIF Y AHzd (bounding box)=
ety = X euEZE Hhakehyct,

ST ExteriorRing — Polygon | QMW E&]2] |8 =(Exterior Ring)= WEIHE= LineString & Wkt
Z] QW E 2|7} Polygon ©] oFd - NULL ZH2 HH2Hglu o}, MultiPolygon 2 2H5-51A] 54Tt
ST GeometryN — 2| QMW Ea7} GEOMETRYCOLLECTION, (MULTI) POINT, (MULTI) LINESTRING,

MULTICURVE T (MULTI) POLYGON, POLYHEDRALSURFACE ¢! ¢ A2 1 HE AlZsSH= N
A7 2| oW EQE, 192 FOH NULL #t= ¥reetyrh
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ST GeometryType — ST Geometry # 9 Z]QHWEZ F3dL HEEFgYth o: ST Linestring',
'ST_Polygon', 'ST_MultiPolygon' 5. ©] @<= GeometryType ¥&<=2}= thEU T}

ST InteriorRingN — Polygon A|QHEZ S N WA WE IH(interior Ring) LineString o2
Hreety . ] QH|EE|7t Polygon ©] ofHYAY Fo|X N Flo] W9IE HlojuH NULL #h
Ll

ST IsClosed — LineString ©] Al2td 3t £ 0] Ux|ol= ¢ TRUE & wHegtyrct.
ST IsCollection — Z| @MW E 2|7} GEOMETRYCOLLECTION, MULTI{POINT, POLYGON, LINESTRING, CURVE,
SURFACE}, COMPOUNDCURVE & 749 TURE & Hr&Hghytt:

ST IsEmpty — A|2HE 2|7} ¥l GeometryCollection, Polygon, LineString, Point 5% - TRUE &

whghgh o,

olt

ST IsRing — ©] LineString A| QW E 2|7} Z3(ST IsClosed) 131 T<=(ST _IsSimple)$t 7-$ TRUE &

Hreketuot.

r

ST IsSimple — ©] AW EZ|7} 27| WAt Ee A7) HAT Zo] "zl A eHER] XJES
ZHA AL QA 42 7% TRUE & HHeHty T,

ST IsValid — ST_Geometry 7} & A =o] Q&= 7d-%° TRUE E wreaiyt

ST IsValidReason — A QHEZ 7} §a35tx] ofdX|, GastA] LOoH 11 o]f+= Falelx|of s
Adot= F2HE-& wrekehyct

ST IsValidDetail — A QH|E=]7} G837 obdx], fadt#] 4t 1 olf+= F
ojfjelz]of T3l AH5H= valid_detail (valid, reason, location) A H-S HH2Hg o},

ST M — Point & M g2 ¥I&SHAY gle F-9ole NULL g wHEgtyeh 91=2 BEEA] point
ojofof gt

ST NDims — AW EZ Q] FHE 5 (XY = 2, XYZ2 = 3 5)2 A (smallint) ZFo 2 HHgksh
ST NPoints — X LHEZE FAsh= H(HH)e H+E whekehych

ST NRings — A| W EZ]7} Polygon T+ MultiPolygon 91 3%, H(Ring)9 7N+5& Htagytt

ST _NumGeometries — A QW E 2|7} GEOMETRYCOLLECTION (E+ MULTI *) <l
TE TreRynh ©&d ZeHEg = 13 ¥, gl 9= N

ST NuminteriorRings — A|QHEZA A WHA ttdge] Wi FH(interior Ring)2l MNT+E
ST Povgon @ Multipolygon T 717 @ RE AME 7Psae A edEzle] A
A Polygon & AREUTE A LHEZ] Polygon ©] $l= -7 NULL #f= whehgiyt.

ST NuminteriorRing — A|eHEZ A A HH 2y
gkekghyct, o] g4=t= ST_NumlnteriorRings & H3 Ut}

iz

HE  H(nterior Ring)e MN+E
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ST NumPatches — PolyhedralSurface 2] W(faces)?] 745 WHEFStUth. Polyhedral A QW E 2|7}
obd A% NULL S eyt

ST NumPoints — ST_LineString H+& ST CircularString Z2A2] H(AFH)9 Mg wragyr
ST_NPoints 2] & o]H, LineString A| LW E 2|7} obd -9 ST_NPoints &5 AH8HHA] L.

ST PatchN — PolyhedralSurface X+ PolyhedralSurfaceM Z]2HEZQ]l A A3 1 HE
AlZeh= N R 2| QM| E(Face)E, TLE A 92O H NULL g2 whekehy et

ST PointN — LineString = CircularLineString A 2HEZ ¢l HEL 22 1 By A&SH= N HA
AQWEDE, 1% koW NULL 32 BHEFgyrh

ST SRID — spatial_ref_sys FE|o]E°] AW ST _Geometry ZAA|S] FI+ =X A'HZHSRID)E
Aoz wrekghyct,

ST StartPoint — LineString X W E 2|9 A WA H-& Point X LHEZ 2 HH3HgHY Y,

ST Summary — A 2HEZ|S] JHE ZAE2 goFsiA wregynt.

ST X — Point AW EZS X FHE T AFRY o gl 4% NULL @& dredyn. 82
HFEA] point ©]ojof gt

ST XMax — 734 A=t 20,30 T= A QHE=] x X 3h-& wrekgy

ST XMin — Z3A| 747+ 2D,3D F+= A UEZS] X X4 & wrektyrh

STY — Point A RHES] v & Ee= AR 4§l 49 NULL e Wy n 9=
HFEA] point ©]ojof gt

ST YMax — A /47t 2D,3D E= A eH|E2] v o ghS ¥resict

ST YMin — 77 A7} 20,30 B QW E 9] v 4 2k whegtyrh

ST Z — Point A RWEZS z HE E= ALY 5 = 4% NULL S TERYoh g

HFEA] point ©]ojof gt}
ST ZMax — 77 A 20,30 T Ao ED ] 7z o) Zhe wrsksh )

ST Zmflag — A LHEZ zm (A4 9n]) 21 S H4(small int) gFe 2 HHES}, 0 = 2D,
1=3DM, 2 =3DZ, 3 =4D ZrJYrch

ST ZMin — A AAF 20,30 = A QHEZ Q] 7 4 ghg whehgyct

ol AeHE= HIAet Bt dE9 Synopsi, AT, XS HEH tae FERSHAL:
http://postgis.net/docs/manual-2.0/reference.html#Geometry_Accessors
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8.5. AW EZ HZ7]

ST _AddPoint — LineString 2] Point<position>(0 7]%F 21 A) Qtof point & F71&Y . position 3ko]
A=A -1 gko] 7]23ko]™ LineString ©] mFZ|EF 9]Z]¢]| Point 7} 7Y T

ST Affine — SHHo W3k (translate), 2] A (rotate), T7|(scale)?} T2 ZA=SE FH5H] Y|
| QW EZ ] 32 ofd HEHAffine transformation)2 -3t

ST Force 2D — &3 X QHEZ/I X @ v HHEE ZLE "1 Reg Agshct

ST Force 3D — A QW EZE xyz REZ A&t} o] g4 ST Force_30z 2] FA Yt}

ST Force 3DZ — A QUWEZ|E XYz REZ H2FUc}, o] 4= ST Force_3D ©] HA At

ST Force 3DM — X H|EEE xyz REg Agkgtyct

ST Force 4D — A QW EZS xyzm REZ Aggrt,

ST Force Collection — A| 2 HE &€ GeometryCollection © & 33},

ST ForceRHR — 2E<& 7FZ(Right-Hand-Rule)2 WEXE Polygon A =FS AU
Polygon ©A] <X ZH(Exterior Ring)2 AJAWE, WE FH(interior Ring)S WF AlA =Hgo=z

Bge] &A7k FAEY

fu

ST LineMerge — MultiLineString & 359 LineString((+=  LineString Ag)o =z Hraghyct

MultiLineString ©] B Z] o™ = MultiLineString 2 HIgHghch.

ST CollectionExtract — 1% (HF)ALHEZ A 2AHH Fo gamtoz T4 (ths)
2 eHEZE wEgyct 59 u7sH 4o A 1=POINT, 2 = LINESTRING, 3 = POLYGON YU t}.

ST CollectionHomogenize — 3% GeometryCollection oA "7} ©@<&=SHsimplest)" FEfQ]
W E (@ 3] o /Y AS Multi-*EF))E RFHehy o}

ST Multi — A QHWEZZE MUl * ALWEZZ ettt 29 EaZE olu] muLlt * <l
A= W7 glo] a2 wregyrt

ST RemovePoint — LineString °l 4] Point & A A& YTE QX Al(offset)> 0 3S 7|Eo2 Yt
ST Reverse — F3 A7 oz {LAH Au|EZE vreghy

ST Rotate — ¥ & 7|02 AlA vt ®WFO =2 rotRadians(2HH St 9] 3 ZHr ka2
slAgH 2| e v ERE §reghct.

ST RotateX — X &2 7|&2 2 rotRadians(Ztt] et @99 34
RlecigBi=g

3

)R

o
E
R
e
2
o
=)
|
i)

It

ST RotateY — Y &2 7|22 rotRadians(2tH] ¢t ©919] 3 2t )whE-S 3et oW ERE
Llgci=iaBi=a
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ST RotateZ — Z =& 7|22 rotRadians(ZtT]eF &9 S|A AL )THE-S 3ASH A eHEZE
LlecigRi=g
ST Scale — Ti7f¥<=

& AW ERS HRZ-E Hoto] =R 7|9 AeHELHE Y &
kel of|: ST _Scale(geom, Xfactor, Yfactor, Zfactor)
ST Segmentize — F0]% ARt ZAX]

Ae] A4 2D o ATt

ore AIWES 7H

= 7% 445
Sagut.

ST SetPoint — LineString 2] N W& Point & F°]% Point 2 WA|@Lc}.
et

ldAE= 0 2 7|Eo =
ST SetSRID — A/ AE A4 ZL(SRID ZE)o2 QW EZ ] srRiD & AAFTYr}
ST SnapToGrid —

AeWEZS HE HE& A I8 E(Regular Grid, 4@} A F7=2
. o] 9 Aol 23t ZRIIEE A|AdHH, 2 HEY
Zol=d &

Az AomEele] Zgol 4
ST Transform —

Hrekehuyot.

a
Aold I8 E) 1 Eayy
o] JURE =

ol

ST Snap —

e EZe] HH 9 AIHE

% izl o) FEE= SRID groR A

rE
rik
o
>
)

ST Translate — A} mij7iR4

onAe Agste] A AR A eHES Hastol
oll: ST_Translate(geom, X, Y) or ST_Translate(geom, X, Y,2)

ST TransScale — deltaX, deltay "j7/|H-E ARSI X oW EZE =H3ESH 1:.4 XFactor, YFactor
WSS ARESte] 2715 24T A uEYE RHeHghY T 20 o A%t aE Yt

o] Z|ewE HM7|e}t WA F4E20] synopsi, AT, AAE HeH th& FEsHA Q!
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8.6. A LW EZ =

ST AsBinary — Geometry/Geography ZiA]E SRID Hett|o|EE EFSHA] 942 Well-Known
Binary(WKB) (Xwio 2 wisheluct F HA o7+ little-endian (‘'NDR’) E= big-endian
('XDR) 179 FAJYtH.

ST AsEWKB — Geometry/Geography 7”iﬂ

£ SRID H|ElE|olHE ERtE Well-Known Binary(WKB)
zior wetstyct F WA s/ 4= little-endian ((NDR’) T+ big-endian (XDR’) 1+
sagY,
ST _ASEWKT QW EZE sSRrD HEOIHE EZITH
wHhg .

Well-Known Text(WKT) XWoz
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ST AsGeolSON — A| 2 H|EZ]-E GeolSON(Geometry Javascript Object Notation) X 0 2 HFSFo Y,
=4 WSS o]-85to] GeolSON & W, CRS HA| §3 E A4 o Zpe|4=(7] 24k 15)
T2 AAT 4 sy

ST AsGML — A QW EZE GML(Geography Markup Language) WA 2(2.1.2, 7]E3h) E= HA
3(3.1.1) xWoz whelgtyct 4 wi7fH4E o]8ste] GML 9] BlH, CrRs BA] 59 9
A5 O A7) E2E 15) 52 AT 4+~ IS5

ST AsHEXEWKB — Z|QHEZ|E little-endian (NDR) M= big-endian (XDR) AT EHS ARE5}o]
HEXEWKB ZH(HAE)o 2 whalsh ),

ST AsKML — A 2HEZ]E KML(Keyhole Markup Language) X o 2 wighohUch 4 mj/jHd$E
o]-gste] GML 9] M (7] 23L WA 2), RS EA| {3 ¥ 45 o Ae(7]E 3k 15) 5=

AR + AFUH
ST AsSVG — FO]Z Geometry T+ Geography ZAE svG F=Z dHlo]g XZmWo] 2 QoHEZZ
grekehy o}

ST AsX3D — X3D XML E Q4 xHoz X L Yt} ISO-IEC-19776-1.2-
X3DEncodings-XML. &4 Wi7HHE o]8ste] {3 9 A4 Al AH4(7|24 15) 5=

AT 4 d&yth

ofl o
=

m

u

i

r

B

ﬂ

ST GeoHash — X|2UWEZE GeoHash(geohash.org) EZHHo =z HWIRM T 4 w/fHSE

olgale] A gho] AUEE AAT 4 st

ST AsText — Geometry/Geography 1A S SRID HEtH|o]E]E ZE§SHA] &2 Well-Known Text(WKT)
Zoio 2 whghgyrct,

ST AslLatLonText — 5921 Point A LHEZE &, &, % Aoz uHiglsiy, =&

L

ofl

>
o
1A
ol
sk

o] oW Ed Zeu} TGt FHE9] Synopsi, A, GAE HegH oSS FEAA L
http://postgis.net/docs/manual-2.0/reference.html#tGeometry_Outputs

&& —A ] 2D R HfA0f B 9 2D WY HfA7F wAkShs A TRUE & HHERU T
&8&8& — A °] 3D HI-2Y ©AQ} B 9] 3p HReY ¥FAYE WAlSh= ¢~ TRUE & FHEHEU T
&< — A 9] vt EFATE B o] vl HRASL HA| ALY B 9] Y& QoW TRUE & FHEFY .

gl — A9 2T w2sk B O HheT wash HAAL B ofefe] 90W TRUE & WL
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QoA 55 A5 Bhed wra FAzie] At v
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> — F AedED wed ¥A gl AE wEgyd. ZIE/EIIE A
Aomed] A 543 Al HgHU. (12 A M EE7} double precision ©]L 1}
HrAvh By 4% Joro] Q7] WEe] 2F e £k d5UtH KNN gist 752 AE5ho]
Agd A4 AT A2 el fegy

o] AAFAFES] Synopsi, AW, AAE HeH o2 FXoH] AL http://postgis.net/docs/manual-

2.0/reference.html#Operators

53 BAe =4

ST 3DClosestPoint — g2 9} 7F& 77h8 g1 2] 3 2 point & HragUch 3 2 F7tollA
A 2ol A HA Point YU T

ST 3DDistance — Geometry F@o oA F A LHE=Z Afe]o] 3 g AW HIAZ(F3r
HFEAE 7|Fo 2 T D)5 et}
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e Ee] 32k g3t A= A H

ST _3DDWithin — 3D(z) Geometry 3 |l
7] Wl = 3¢ TRUE S HHEHsl

ST 3DDFullyWithin — =& 3D A HE
3= AL TRUE &

ST 3Dintersects — F A|QWEZ7} 3 2 &7k
HFsLotU ) point & LineString TH2 diAro =2 $hy

RO

ST 3DLongestline — 5 X|QHEzZ|ZFY] 3 2 FIHoA HFAE ZAHE& LineString 22

whgkgh o,

ST 3DMaxDistance — Geometry 53 ol tiaiA T A uEg] Afo]e] 3 24 Hw HAAZ(Z7t
FRAE 7|Fo=2 3 F9)E

T AeHEZZTLY] 3 2

- T

ST 3DShortestLine
gk e,

Z| QW E2]7} Polygon F+= MultiPolygon ¢l

ST Area —
"Geometry" 8-> SRID T©¥], "Geography" +3=> FH H|E

ST Azimuth — pointA 9|4 poinB 2 $Z 0 &2 AJA "
welo] Zhz g wrgkgy
ST Centroid — A2 H|E7] 9] 7|5letd FA(FA 4 oyt
greteiyet. 2 2kl FrollA HTA Y

ST ClosestPoint — g2 &} 7} 717h2 g1 9] 2 A1 Point &

217491 A HA Point YUYt}
ST Contains — A A[RH|EZ] oJFo] B XemHEZ] 11 ofH HE FoUA &Y, ok B
|eHE] WiRA shte] ko] A A eHEZ] Wil o 3l& o TRUEE Wreehyr.

ST ContainsProperly — B A 2HEZ7} A X eHEZ U} wASHAT AAA(EE Q1)1

wakska] ¢k& wf TRUE £ RHEHE YT
ST Covers — B X|QHWEZS 1 ofFH HEX A XHEZY <Fo A

oS o] TRUE &

wrgH ok
AedEdd 1 oW = s
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Geometry/Geography §-3 Z|@HE 2] @& Q1z] otS wf TRUE & FHeFYTh
ST Crosses — Al 2= 2 WEZ7F FE2 W interior)
749 TRUE & HHeletuet,
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3 Afole] %418 WAL 0 WA gee ©
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ST Length Spheroid — LineString T+ MultiLineString X LMW E 9] 2 A T 3 2} Abof| A4 9]
dolg ereAle] 7]¥tste] A4tdunt. 2| eWEe] #xrt F/elkolal FY glo] o]
Aotz & of F-8dyot

ST Length2D Spheroid — LineString T+= MultiLineString A| QHEZ| 2] 2 2} Abo] dol&
EfgdAlof]  Z|§koto] AR QoW ERe] Hmrt A /elkell FY  glo] ZHols
=Z4otazt & o F-83Yr.
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N,
o O

ST 3DLength Spheroid — EFAol 7]5t5}
4= ST Length_Spheroid 2] A YUY

o 1EE 1T AedELle] dolg A4t ol
.

ST longestline — F X QW EZ] 7to 2 2 FIro|AQ] XA 242 = X2 LineString 22
gregtyct 5 7 o]Ake] Aol WAE A9 A WA 248 gieketynt 2 A2 gHAF g1 ofl A

AZste] g2 oA Tt} o] gyt ukgkels Z A9 Zol: ST MaxDistance & EAg T},

ST OrderingEquals — Fo]Z ZeHE
=9 =A7F Fdt B¢ TRUES

97k 5UT AL EL (ST Equals)E ey TeHs
H

ST Overlaps — Fo|% A QH|ER7} 31 9ot FLS Aol A gt A2 &dsHA EgE A
orS 79 TRUE £ Hrahghct

ST Perimeter — ST_Surface =+ ST_MultiSurface A 2 M E2](Polygon, MultiPolygon)2] 3| ZAol&

BHEHELI T, Geometry 582 7F A B9IE, Geography AL HlE B9IS AL ETE

ST Perimeter2D — A QH|E 2|7} Polygon T MultiPolygon & 7% 2 2F Aloll A 9] S Zo]
greketrt. o] g4= @A ST_Perimeter ©] A JYrt.

i

ST 3DPerimeter — A| W E 2|7} Polygon T+ MultiPolygon & 7% 3 21 Ao|A 9] &g ZAo]
RlxgcigRi=g

i

ST PointOnSurface — ZE o] JtEA] 9]Z]5t= Point A 2HEZE WYt
]

ST Project — P|E ©9]9] A2] 9l girjet 1] Ho|R (912t Z=E AREste] AlZF 25 ol A
A AR point A LW E Q]S Hrgghyr),

ST Relate — A|AE intersectionMatrixPattern Zoll <23t T AW EZS] W (Interior),
ZA7A(Boundary), & (Exterior) Atele wxd  HAEE  FI o] XQeWEZI}
anotherGeometry 9} F7tH oz o] dE AL TRUE S wrEghych dhof

intersectionMatrixPattern %ol  A|HEZ] k2 AHLE F ZedEZet HHH
intersectionMatrixPattern Zf2 EA<d= Higkshlch
ST RelateMatch — intersectionMattrixPatternl ©] intersectionMatrixPattern2 = 2Ju|sl= A$

TRUE & wFghgct.

ST Shortestline — F A QHEZ] 7o 2 2 F7to| A9 ot A9 = HE LineString &2
il =g
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e
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ST Within — A X2 EZ|7} eH5HA] B 2| M| EZ] Qo] 3

o] F7tA}F EHof BT F+E2] Synopsi, AT, dAE HeEH -2 FXSHIA L
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8.9. AW EZ] 3z

ST Buffer — Geometry = A52
EQSIE AQuEE WA A4S AonEee] $7F AEAS tHELIC Geography

F9Y A% WP WF ANES ASFUh 15 A olFRe My FHOR BY, BAY
A
=

Helo] ofe et e % gl

499 A9 o AevEzRE] Ar} 2AY 4L nE AS
= g}

&l

7

st

ST BuildArea — Folxl ZQWEZe] RE Mg o]gste] HWAE 7H Polygon A LHEZHE

AU dretEl= 382 dE AW E] wte} Polygon Ei= MultiPolygon ©|™, =%
2| L E =7t Polygon < oA ZEohd NULL e RRERYT o] e RE U
A QHEZE Z(Hole)2 AUt U= X L2v|EZ = LineString, MultiLineString, Polygon,

MultiPolygon, GeometryCollection & AFH&& 4= Q15U Th.
ST Collect — T2 W E] 34 ZAHH ST_Geometry #S FHEIYct. whelE]l:= {32
Multi* = GeometryCollection #| W E | dYrtt.

ST ConcaveHull — A|AH eHEZ ATt
Polygon A @ H|EZ|2 ¥tagrt,

fio
Ho
4
il
e}
£
rlr

4 9% dH3I4(Concave Hull)S

ST ConvexHull — ZA|AH ZeHEZ g nF EH#= A 25 4 (Convex Hull)S
Polygon A QM E&|2 w3t Y,

ST CurveTolLine — CircularString/CurvedPolygon A QW EZ]E LineString/Polygon A2 HEZZ
Hekeh ot

ST Difference — QMW E=Z] B ¢ matsiz] g 2 oHEZS A o dRE Jehf=x=Agh
A|eHERE ekt

ST Dump — gl A QU EZE LASHE geometry_dump(geom, path, A HEZ L} A4 vjER
TH) o] Hter wregtych o] s MY HHEksh=

Sl 0V‘(Set Returning Function -
SRF)4 U Tt

ST DumpPoints — A QW EZE FA5l= RE HES geometry_dump(geom, path, Point ¢} A4
Hidz2 F£A49) g9 Ho=z wbehetyrnt. o] gee S Hielkcl= @<(Set-Returning
Function - SRF)Jd Y t}.
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ST DumpRings — Polygon & FASIE % (Exterior) %  WH(Interior) H(Ring)=
geometry_dump(Polygon ¥ <= vjdR2 FAH) Pof o=z gyt o] de e

HI3ksl= $h4>(Set-Returning Function - SRF) 4 Y t}.

ST FlipCoordinates — 50171 X QHEZ 9] x YW v & ¥HHSH 2 oW EZE gradyrt. 9/4x
AAE 5] 2 Ho] AU 4 BQ 7 st= AHEEdA #8384t

ST Intersection — geomA £} geomB 7} &
Geography -F@oAe] Hd2 1x
WGs84 = tRtsto] Hhelgh ot

Fohe RR@AWES Ukl AodEeE Bag
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A

T

ST LineToCurve — LineString/Polygon A QW EZ]E CircularString, CurvedPolygon A2 HEZZ
Heket o,

ST MakeVvalid — B8-& FA8t A fastA] = AW E-E §a5HA4 wEUyH

ST MemUnion — ST_Union §<=¢t 22 ZAWE wretehx|gh, 2] wjwe] JobA(5 22 wim et
o @2 Z2AA AR AR A4

ST MinimumBoundingCircle — Fol% QW EZE A3 EFst= 7P 2H2 4% Polygon
2| e EZE Hrketuct, 7|22 AFREH o 48 7o) AIOIHEE A&yt

ST Polygonize — Fo]% Z|eHEz] o] BE HAS o]§ste] FA4T Polygon 52 EToh=
GeometryCollection & A&t

ST Node — 1%l LineString AW ESE2FEH A4 7Hsd ZE =5 F718 AeHE=]E
Hrekehu ot
ST OffsetCurve — Yt A ZHENH Fojxl AZet FHo] sfdsts ez e

WS $4 Aol s B 4 A4S 9 fedUd

ST RemoveRepeatedPoints — o] ZeHEZA ZFE= HE AAS AoHEZES
Rlxcigi=g

ST SharedPaths — F 79| J2 LineString/MultiLineString Z| QW EZ]|7} F-H35l= 72 (Path) S
I3k g GeometryCollectoin)2 WHEFgHU T},

ST Shift Longitude — |2 H|EZe] E H/H4HE& 92 F, H& 37 o Bt 22 ¢ 360 S
Hatych 1 A3 180 & T4 Ao 12X dlojEle] 0-360 = FAH ] HHe] HYtt. o]
Sl AYn FFA(WGS 84 AL k)olut -3t

ST Simplify — F°]Z X[ QW EZE Douglas-Peucker Hil2]ES ARt  "edtb
2o HEYE Hrekeyct

ST SimplifyPreserveTopology — F91% X]QHWEZ|E Douglas-Peucker 1 E]ES ARES|o]
"SEEet AW ERE grEtynh o] e fasHA] A Q| E 2| (53]

ore g
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3 o AeuEels
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ST SymbDifference — A|QHEZ] A o} X QeHEZ B 7| WA}slA]
olAS oA  AHF(Symmetric  Difference)  ©]=tal

ST_SymbDifference (B, A)°]7] &2 Yct.
A AW ELE wrekelH, Ayt ZeWEZE= Multi*

dHE W EZ S FHY
2] == GeometryCollection €@ 4 A5Y Tt

Hheket ot
ST_SymbDifference (A, B) =

ST Union —

Z1eH|Ed], &Y A HE
Sty 2 ST Union IH=
A,

A A oHEY T4 84 SEolH A%E
o) T4 84 pel AAS

ST _UnaryUnion — ST_Union
27 ST UnaryUnion -2 MultiPongon(—%—f&@}Z]
GeometryCollection 7 84 7Fo] FUA-S 3Pt
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http://postgis.net/docs/manual-2.0/reference.html#Linear_Referencing

8.11. %7 EdlAA X ¢Y

AddAuth — @Al ERYH AHgEE IF BEZS F7HEYTH

Checkhuth — 1% E2 7I¥hoz 99 A4 2% AAS WA/s1 85k HolZe ds) =4S
AT,

DisableLongTransactions — 27|

Hetglol g go]ES A A5,

EnablelongTransactions — 7] E#AME z]9S st o] e Zast fdolg
HolE-& A5, o] AlMde] thE 48 AEsHZ] Ao gt TESofF gyt 3 F
H oSl AAgls Uyt

LockRow — H|o]E2] EA Pof st FF/05-S ATt

UnlockRows — A ¢15 ID7F 74 RE S AAGU. siAE d+=
o] HEx} y¥ld pl/pgsql F=E OGC Web Feature Service <=0 a3t 7] HF A Y&
AlEst71 {8 = A5 H.

g AHERE AEE b
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EWNAA o4Hl(serializable transaction level)= AF-&dfloF s, 1EX]
om FF AUZl Bed 5 Uy

o] F7] ERRAAY WA k59 synopsi, AW, AAIE HEH thaS FESHAIL:
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ST Accum — A A QHEg 9 wjdS T3yt
Box2D — | H|Eg| 9] |t} ¥HelE UEelf+= Box2D & RHFY.
Box3D — Z|QH|Eg]e] FHfj HE el BOX3D & wHaHY Tt
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HF8Lo ). double precision & AFEgHY T
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ST 3DExtent — 99| AL AFHGHE Box3D BHET MIAE wHSHE WA B4yt
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e
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GEOMETRY_COLUMNS H[°|E-& AHMsI] 214H AHO A4 sRiD & ¥ty

ST Mem Size — A @ Ee]7F sk F vimel F7re A7) (HolE He)E Wk

e
e
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o
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ST Point Inside Circle — o1 Point A|QHEZ7} S4H x, vy
23 TRUE & gkt

718} @459 Synopsi, AT, dAE HEH 22 FZESIUAIL: http://postgis.net/docs/manual-
2.0/reference.html#Miscellaneous_Functions

8.13. 9] A Q1 <=

g G4 A AGEHA Fon] HolEst o Ao £abEl Aolut AFguolok gt of
FEL 24E FASS AFST AAH ARl A WASA = wAAHe Ao
BASS Sasked Aggct

PostGIS AddBBox — AR EZ|el| wh2d Hfx A Frigdch Hhed HA 7]ERe] 3]

5 59 & 9ot AenEd 4% B S/,

PostGIS DropBBox — A| QW EZ] oA vl HtA JHAE AFA Tt

PostGIS HasBBox — XA|QH|E#S] v HIAZE FjA|E]o] Qi TRUE &, 1¥A oW
FALSE & ®hehgtuct.

ALAR1 F4=2] Synopsi, AW, dAE HeH o3& FESHYAIL: http://postgis.net/docs/manual-

2.0/reference.html#tExceptional_Functions
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oflel P4t Postols AAE(HFZF Fo AxE dolHy A Feel FrlE) )5S
Agots AgATt BRESHE AU A Postals 5ol drE S-S Fb AEF 4
15U o] 7152 oA postgis WU AHEASAL i HaT diE HolHE Hels]
550l 27k A AU o J5e Fotel FudolHE dxe dold Fe AFstn
o] Fh5gict,

Az 49 3O

1% ol

o
2
)
Eh
Tlo
N
19

nx HS

MM B AEH oA oA postgis AE HlolE Ho|ARESHY] 9t 5.1 2 Y§

A
FaZ

ot

ol Zolde die Hsl HaE Heoles 92 d saL ZER st ARgSH 2 AdUH. -

CREATE TABLE dummy rast (rid integer, rast raster);
INSERT INTO dummy rast(rid, rast)

VALUES (1,

('"01l'" -- little endian (uint8 ndr)
1(l)OOO' -— version (uintle6 0)

1Cl)OOO' -- nBands (uintl6 0)
1(l)OOOOOOOOOOOOO4O' -- scaleX (float64 2)
1(|)OOOOOOOOOOOOB4O' -- scaleY (float64 3)
1(l)OOOOOOOOOOOEO3F' -- ipX (float64 0.5)
1(|)00000000000E03F' -- ipY (float64 0.5)
1(l)OOOOOOOOOOOOOOO' -- skewX (float64 0)
1(l)OOOOOOOOOOOOOOO' -- skewY (float64 0)
1(l)OOOOOOO' -— SRID (int32 0)

1(l)AOO' -- width (uintlé 10)

11400' —--— height (uintlé 20)

) : :raster

)y
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--— Raster: 5 x 5 pixels, 3 bands, PT 8BUI pixel type, NODATA = 0
(2, ('01000003009A9999999999A93F9A9999999999A9BF000000E02B274A" ||

'41000000007719564100000000000000000000000000000000FFFFFFFF050005000400FD
FEFDFEFEFDFEFEFDF9FAFEEF' | |

'EFCFOFBFDFEFEFDFCFAFEFEFE04004E627AADD16076B4F9FE6370A0FS5FES59637ABOES4FS
8617087040046566487A1506CA2E3FASA6CAFFBFE4D566DA4CB3E454C5665") : :raster) ;
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I,
raster — |26 F7 Hlolel. A% ofulA] Held
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AUt} Postgis Al A= @l AH tﬂ °o|HE 2Lt 22HF GeoRaster A FUT 753}
HlstE Ao et E21 7IAF AlF2E dAIStL syt dAWE gle s £A]°] PostGIs
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gdalinfo --formats

gdalinfo & &5to] AAd #2H 750l ¥ qoks &7 fsiA o9 FFolE +3F Iy

gdalinfo "PG:host=localhost port=5432 dbname='mygisdb' user='postgres'
password="'whatever' schema='someschema' table=sometable"

T2 #AEH ZWHES folElE AXESH]| AL gdal_translate < AMESHAIALS, ol
go]29] BE folHE PNG T 10%Ate]22 YEEE AUt
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Aok QEESL Ht Aol where=- TS AHg3te] saL B AT 4 Agck
949] Wge Setolw] 48 BA4D AUk oo AR where A& AHESIE ot

gdal translate -of PNG -outsize 10% 10% "PG:host=localhost
dbname="'mygisdb' user='postgres' password=whatever' schema='someschema'
table=sometable" C:\somefile.png

gdal translate -of PNG -outsize 10% 10% "PG:host=localhost
dbname="mygisdb’ user=' -
postgres’ password=whatever’ schema=’'someschema’ table=sometable where=’'

ST Intersects(rast, ST SetSRID(ST Point (-71.032,42.3793),4326) )’ " C:\ -
intersectregion.png
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10. PostGIS ZAE Fo]o]E o] BA my MapServer Holl 71 4= QIEU 7R

A GDAL 1.7 °F HZHE PostGIS raster support ¢ HoA  A[AHOE dYrt. T2
olfr5°] 1.8 A AU T B2 PostGlS HAE olfE0] trunk WA IAHFT] Wi
GDAL 18 o’d= d% duyrt.

WAH Ay golojExt 9 /\]' & 5 e OST A9 g AFTHEE IV feiA=
MapServer Raster processing options & ZZ S A] Q. PostGIS FAE Holg7 EY
AL 7 o] thefet EE dlolEHo] A RO AL glow Holy AA
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-- displaying raster with standard raster options
LAYER

NAME coolwktraster

TYPE raster

STATUS ON

DATA "PG:host=localhost port=5432 dbname='somedb' user='someuser'
password="'whatever'

schema="'someschema' table='cooltable' mode='2""
PROCESSING "NODATA=0"
PROCESSING "SCALE=AUTO"

#... other standard raster processing functions here
#... classes are optional but useful for 1 band data
CLASS

NAME "boring"
EXPRESSION ([pixel] < 20)
COLOR 250 250 250

END

CLASS
NAME "mildly interesting”
EXPRESSION ([pixel] > 20 AND [pixel] < 1000)
COLOR 255 0 0

END

CLASS
NAME "very interesting"
EXPRESSION ([pixel] >= 1000)
COLOR 0 255 0

END

END

—-- displaying raster with standard raster options and a where clause
LAYER

NAME soil survey2009

TYPE raster

STATUS ON

DATA "PG:host=localhost port=5432 dbname='somedb' user='someuser'
password="'whatever'

schema="'someschema' table='cooltable'

where="'survey year=2009' mode='2""

PROCESSING "NODATA=0"

#... other standard raster processing functions here

#... classes are optional but useful for 1 band data
END
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12. 37 oHE ZI55Uth. ERROR: function st_intersects(raster, unknown) is not unique or

st_union(geometry,text) is not unique. ]84 13 4 A Q?
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1zt el = ] AFol= PostgresQL = & Fgle FAo=z HA
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SELECT rast
FROM my raster
WHERE ST Intersects(rast, 'SRID=4326;POINT(-10 10)");

dl2E B2 2ge B AAR ohet 2ol Wighe] bsgth
SELECT rast
FROM my raster

WHERE ST Intersects(rast, 'SRID=4326;POINT(-10 10)'::geometry);
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set PGCLIENTENCODING=UTF8

Unix/Linux A4l AHg FoletH o3 go] A% gyt

export PGCLIENTENCODING=UTFS

| 2ZHAIRE HH = http://trac.osgeo.org/postgis/ticket/2209 oAl ZHS 4= QF YTt
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11.1. EE2 4] €9

o] AHEL PostGls EEZ=2Zo] o5 AHA|E: postgresql HolE {FEC B2t gt
g ME YPFS AYsta 9, ol 55| AR AAR FLEE AAT o ui¢ Fa%S
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getfaceedges returntype - UHAH S oo} oAHE =2 +AH =294, oA

ST GetFaceEdges = g Hrekgrdyct.
TopoGeometry — EZZ22]H o2 AHoH X eu|EZE Tdot= BT,

validatetopology returntype — &9 x| Yerl7] 93t o8 AR idl, id2 2 +A4R
2919, validateTopology & 98t ®HeHzriYch

EZZ27 AJES HY, dAE HEH 22 AZSHHA|Q:  http://postgis.net/docs/manual-
2.0/Topology.html#Topology_Types
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TopoElement — F A
AHSEHYT.

o] gz, UHrAOo=Z TopoGeometry A LAE AHEHSH= o

TopoElementArray — TopoElement @ HAES9] vl &g,

EEZZ22] THdEY AY, dAE HHH 32 FRSIHAL: http://postgis.net/docs/manual-
2.0/Topology.html#Topology_Domains

11.3. EE2X] 9 TopoGeometry ]

o] e N2Re EEZA A7ntE 1L=5t1, EEZ2XE AZ5EM, TopoGeometry AHES
Heohs EERA] sl S5YYH

AddTopoGeometryColumn — 7]& E|o]E9] topoGeometry A= F71, topology.layer 2] |o]o]&
M= AH& S5 A layer_id & Hhety o
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glo]Eoll A topogeometry ZH-Z EHSIAL, o] AY-S topologylayer HolECA 5= 3lA]
Easi=g

TopologySummary — EE&2] o|§& Wo} EE=ZX]9 9= A /39 a9 dAE Asddch

ValidateTopology — EZ=2Z] A& ZHA|5] A 5t= validatetopology_returntype ZA|E2] ot
LleicigRi=g

EE22 9 TopoGeometry ¥lo] It F+EC Synopsis, AW, dAE HFWH o2
223 Al 2. http://postgis.net/docs/manual-2.0/Topology.html#Topology ManagementFunctions

11.4. EZ =22 AR}

o oM MR EZRAE A4 AF EERA dees AU

CreateTopology — A EEZZZ A7|ufE WE31 topology.topology FE[O]Eo] A A7|0tE
TEEYL

CopyTopology — EE&2X] = (ke &, o#], W, #l°]°], TopoGeometry 5)°] HARZS THEUT.

ST InitTopoGeo — Al EZZ 2] A7|utE THEI1 topology.topology HIo| &l SE35}1, #2174 9]
ME goks dHFUytt

ST CreateTopoGeo — ZFo]Z Hl EZZX|o] 2 Qu|Eg|e] AAML 76t AFA] AAleE A9
A A E ey

TopoGeo AddPoint — 3]-§&2Z}tolerance)E ©]-&, 7|9 oxE EIote] 7|E9 EZEZX|
A F7ddh

TopoGeo AddLineString — 3]-82XZ}tolerance)E ©]-8, 7]|£9 A/HES BEIstH 7|E
B N e

TopoGeo AddPolygon — 3]-82ZHtolerance)& ©|-&, 7]E£9] Ax|/HE EToto] 7|£ EZZ 2]
th4gS F7Hyc

EEZ22] A7 459 synopsis, 1, dAE HHW thaS FERSHIA L.
http://postgis.net/docs/manual-2.0/Topology.html#Topology_Constructors
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11.5. EEZ=2 %] HAY|
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]
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271, o%, AAel oA, W, xEE B¥Gs EEZuA 45 ATt olad

oEhe
LS BE 1sosal/Mm o os] AejHuYych

ST AddisoNode — EEZ2X]9] WHo]| 1E LEE =715t A L=E9 nodeid & Hrgsh ),
Hol null o]2HE kB o ds] AJE YT

ST AddisoEdge — alinestring 2= | QW EZ]o] 2]3
e 1¥H = anode 2} anothernode & 1725}

ofz19] of|#] id & 4ttt

&
o
rr 1o
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rir
I
i)
rid
é
R
L
N
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=
il
=
_<;
F{[‘
f

ST AddEdgeNewFaces — MZ& o5 F7lstal, o]z 5] o] BEenye ¢, defo] we
AASEAL F o] MR A2 diAdyh

ST AddEdgeModFace — A2 oAE F7total, o|2 <lsf o] Egdr= 79, dHie W&
A5t 2e W shut Frreych

ST RemEdgeNewFace — A& A|ASEAL, TeF A|AH 27} F Ha Fskal AU, A=<
HES AAStE Az ot Hog tiAgdyt.

ST RemEdgeModFace — 9| A& A|Asty, T AAH of|z]7F F=
SHUE AMAlotal thE st WS UMz 99 Edlol s

ST ChangeEdgeGeom — EEZX| Fxof JF& F2] ¢Fom oz HoFS WAL,

ST ModEdgesplit — 712€] o] §lo] A ==g WER, Qefe] g £YokT Az NS
Fokste] ol AE BaThe,

ST ModEdgeHeal — & 7HO] o2& AAS= LEE AMAlste] A=ddch. A WA o2&
A5ty T WA o212 AAIFU L A" =9 p 2 urgshct,
il
__'1__

S5 Al AzPgdt F AE =2

ST NewEdgeHeal — & 719 oA& <Asl+= =
ol Hd ox]et T2 ®EFe] ox 2 iA@Yt

Aol AAE ASS 3 WA

ST MovelsoNode — 3+ Hoj|A th2 Hog EEZEZ A 1q H =& o]y}t 2L apoint
gt QU Egrt LkE2 EAoks A¢ oFE WAAIAYG olFo tie AWE
LleieigBi=g

ST NewEdgesSplit — 7]&2] of|2] flof] A L& THEL, Y] o2& AAISH F o]& F 7§19
MZE AR wAste A& Byt F A7 FAI M2 A9 |
Hrskshu o,

ST RemovelsoNode — 1'%
or Ho },__1:_4 A&+

=

H =8 A7 F2e] didt dde wreeiyoh =27t A A

= ), de7t TAEY .
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EEZ22 "7 459 Synopsis, A, dAIE HHH of3S FZ5HIAQ:
http://postgis.net/docs/manual-2.0/Topology.html#Topology_Editing

11.6. EZ2 2] HAA

GetEdgeByPoint — FO]% Ao|A] mafsl= o z]9] ox] 1D & &Yt
GetFaceByPoint — 5017 HojA wAshe Mol W Ip & 25Ut
GetNodeByPoint — & 92| = k=9] IDE 25Ut}

GetTopologylD — Fo]Z EEZ=Z2]9] 0|52 topology.topology HOJEA Zro} EEZ X9
ID & whekeych

GetTopologySRID — FolZ EEZ=ZZ]9 0|5 topology.topology FH|o]EofA Zro}
EZ27]9] spiD & HrEgtyct

GetTopologyName —501% EZZZ] ID o] sllgol= EZZA] o|F(&7|uh)S Freketych

r o
=2
D)
il

1o
Y,
o
o
i
rE
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L
N
=
&
i
i
iu)

ST GetFaceEdges — aface 2= WS FASH= <212

ST GetFaceGeometry — Fo|% EEZ22] Yo Z2|&& H ID ¢ &7 w¥reksiycot

GetRingEdges — 0121 oA\ €7 WeE FAYSHE A5 AH WS Ve

GetNodeEdges — Fo17 =71 S01%+& oA&59] A4 M2 vrakghyry,

EE=2 J22 F459 synopsis, AT, dAE HeH oS FXSHHAL:
http://postgis.net/docs/manual-2.0/Topology.html#Topology_Accessors

11.7.EZ2 2] A4
o] wreke ] mEA WHog EEZAE Aalsls 4] digt AWe dht.
Polygonize — EZ274] oA So] ol HojH RE WEL ol 5=

AddNode — A HH EEZA 27)ute] LT dlolge] § LEE F/SHT A =E9 nodeid &
NI T WoF o] wERA oju] ZATTHA, EASET 9 nodeid b WG}

N

Addedge — EFIAEE o|AE oA ElolZe] Frletn AwE AL @ B 4se A4H
delree” AodENS Agel: AYE EEZ2A Arjnte] mE
27K dJeln ARe(EE EAsks) o129 edgeid 2 WHEHEH
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AddFace — W ZIU|EHE EEZZ |9 &

EZ22] Aot et k59| Synopsis, AT, AAIE HH o

http://postgis.net/docs/manual-2.0/Topology.html#Topology_Processing

11.8. TopoGeometry A}

o] gt A 2-& topogeometires & AJAASH| 95t EE=2 4] §F

CreateTopoGeom — TOPO 84 H|Lo| A A topo AW EZ AAE YA -tg_type:1 [multi] point,
2:[multi] line, 3:[multi] poly, 4:collection

toTopoGeom — T Z| QW E oA M2 topo A LHEZE P4

A

TopoElementArray Agg — element_id, @4] Bl<¥ (topoelements)2] 3ol thst topoelementarray &
Ll

TopoGeometry /3% e5=52] Synopsis, A%, AAE HAW tas FEMAAL:
http://postgis.net/docs/manual-2.0/Topology.html#TopoGeometry_Constructors

11.9. TopoGeometry A}

GetTopoGeomElementArray — 5917 TopoGeometry(7]& 24)9] ¢
topoelementarray (topoelements 2] B} &) HtEt,

o
k)
Fo
B
1o
Jo
ofly
filo
Hel
ot
_OIL
rr

GetTopoGeomElements — 5151 TopoGeometry(7]4& 24:)°] 9142 element_id, element_type &
I35t= topoelement AA|E WSt

TopoGeometry LA} =59 Synopsis, AW, A& HEH t}&

http://postgis.net/docs/manual-2.0/Topology.html#TopoGeom_Accessors
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11.10. TopoGeometry &2

AsGML — topogeometry 2] GML EHS H

j e ELA)
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TopoGeometry =21} TESE 9F4-9] Synopsis, AT, A& HHH tha< FESHA L
http://postgis.net/docs/manual-2.0/Topology.html#TopoGeometry_ Outputs

139


http://postgis.net/docs/manual-2.0/Topology.html#TopoGeometry_Outputs

Chapter 12 PostGIS 277|&

Chapter 12.  PostGIS H717]%

= PostGIS A2 BFEE(tarballs) B A2 A7 A (repository)©] Extras ET oA 22 AAE
715Ut} o] B717]52 PostGls HiolH 2] dE| At obA 4 AlTHA A dutdow Ayt
Z= 9l plpgsql 7§t B EZE Shell AP EIYr]

12.1.Tiger Geocoder

PostGIS oAl Q171 9il AAHo=R *P3°1 o A3 £ oE
Nominatim ©|2t1l S}% OpenStreetMap gazeteer F412] H|o|EE
9J5to] PostgresQls.d + 9 PostGIS 1.5 +°] 7Hs<Ql osm2pgsql = TR Fyrh o] BAH|A
JEHo|AR W7|HEC] glon, YMH|AR SEEHES HAH ZoR E?:ME}. Tiger Geocoder *]
o|Z A x]gzmﬂ g AZ AT T 7] 948 AR UFUT B4 TEH o]Zo] Tiger
o3l A ¢4 saL 2 o]Fojz AAA] thFe] 2Fo] A QIE oAk FLAH AIA
B&ota] gEyrt.

12.1.1. Drop_Indexes_Generate_Script

Drop_Indexes_Generate_Script - tiger 2~7]0} A2l = non-unique A2} non-primary 7] 18|31
487 Aol 27lohg AAshs 23S AdTD. A7)0t BelEA ge A9 lEges
tiger data 2 HFolHUr}.

Synopsis

text Drop_Indexes_Generate_Script(text param_schema=tiger_data);

Description

tiger 27|10} AS] BE non-unique AE A} non-primary 7] 1811 ARER} H O] Av|utE AMA|sH=
AIPES AAFUE A7t HolE|A] 9ForS AL 7]EZE0 R tiger data = AoHYth

140


http://wiki.openstreetmap.org/wiki/Nominatim

Chapter 12 PostGIS 277|&

olAL = e =t

=

Ao zee] o8] AgEE
Availability: 2.0.0

Examples

Z7F 3 o Install_Missing_Indexes 2} 7| AF8SHAA L .

SELECT drop indexes generate script() As actionsqgl;
actionsqgl

DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP
DROP

INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX
INDEX

See Also

tiger.idx tiger countysub lookup lower name;
tiger.idx tiger edges countyfp;
tiger.idx tiger faces countyfp;
tiger.tiger place the geom gist;
tiger.tiger edges the geom gist;
tiger.tiger state the geom gist;
tiger.idx tiger addr least address;
tiger.idx tiger addr tlid;
tiger.idx tiger addr zip;
tiger.idx tiger county countyfp;

tiger.idx tiger county lookup lower name;
tiger.idx tiger county lookup snd name;
tiger.idx tiger county lower name;
tiger.idx tiger county snd name;

tiger.idx tiger county the geom gist;
tiger.idx tiger countysub lookup snd name;
tiger.idx tiger cousub countyfp;
tiger.idx tiger cousub cousubfp;
tiger.idx tiger cousub lower name;
tiger.idx tiger cousub snd name;

tiger.idx tiger cousub the geom gist;

tiger data.
tiger data.
tiger data.
tiger data.
tiger data.
tiger data.
tiger data.
tiger data.

idx tiger data ma addr least address;

idx tiger data ma addr tlid;

idx tiger data ma addr zip;

idx tiger data ma county countyfp;

idx tiger data ma county lookup lower name;
idx tiger data ma county lookup snd name;
idx tiger data ma county lower name;

idx tiger data ma county snd name;

Install_Missing_Indexes, Missing_Indexes_Generate_Script

12.1.2. Drop_State_Tables_Generate_Script

Drop_State_Tables_Generate_Script — AtH] 2Foj2 A|ZE= 2AE A7jnto] RE  HolE
AAsHs A3YES AU, A7yt AR kS A 7]EE SR tiger data

Bolgyrt,

=48 T AT dY29] BHS M) ot FE&Y.
=
=

=
2
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Synopsis

text Drop_State_Tables_Generate_Script(text param_state, text param_schema=tiger_data);

Descroption

ge) ofol2 A AFE 2vule] BE Hol&g AAshs AIPES AT 270}
oA A= AT 71 EE LR tiger data B XHEHE} o] 7Ie2 ol mEsh= § ExHE
7 FASS W 2EAM Az HEr] Sldl Heole= EF € W &gy
Availability: 2.0.0
Examples
SELECT drop_state tables generate script ('PA’);
DROP TABLE tiger data.pa addr;
DROP TABLE tiger data.pa county;
DROP TABLE tiger data.pa county lookup;
DROP TABLE tiger data.pa cousub;
DROP TABLE tiger data.pa edges;
DROP TABLE tiger data.pa faces;
DROP TABLE tiger data.pa featnames;
DROP TABLE tiger data.pa place;
DROP TABLE tiger data.pa state;
DROP TABLE tiger data.pa zip lookup base;
DROP TABLE tiger data.pa zip state;
DROP TABLE tiger data.pa zip state loc;
See Also
Loader_Generate_Script
12.1.3. Geocode
Geocode — ZAE (E& E]'E st = F4)2 F4AE Hhol NAD 83 long lat 2] ZQIE X QW EF,
Zhztel] gt et W F4, 2eln £98 mRd e 949 Mg P £90) WMo
FerE o gol IATUL. ZHEL MY e &8 Az g A 29 2@
H (7142352 10 7H) @} restrict_region (= E NULL)= A=gdoz A& & d5UH

Synopsis

setof record geocode(varchar address, integer max_results=10, geometry restrict_region=NULL, norm_addy
OUT addy, geometry OUT geomout, integer OUT rating);

setof record geocode(norm_addy in_addy, integer max_results=10, geometry restrict_region=NULL,
norm_addy OUT addy,geometry OUT geomout, integer OUT rating);
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Descroption

EAE (= oln] A4St ®H FA4)E FAE Hrol NAD 83 long lat 9] EQIE 2| Qw|ER], Ztzt
et nomalized address(addy), 181 =915 E&T 753t 129 AHS & QME} 4-9]9]
Ho7t d2aE o ®ol Ayt 2352 7HE 92 &5 A2 HEdY T Tiger Data(Edges,

E
=
2

faces, addr)©= PostgresqQlL ¢ x| Ext<g d(soundex, levenshtein)@} PostGIS 2] =9l HIISI-E
Agetel FaE BAUL. Be W 29t Aemse el Azt Aemgs
FRIEE 7|EHo7 TR FoHAogHE 10m Hol &2 F49 ZH(/R)O 4] Yt

A 2.0.0 < Tiger 1020 FX3HE HloJElE A Ustal 213 Y 0] £ JNA, FEAHES A, 1B
ERo] FAMACREH T8 F40 SHo| 9|5 AIJIEQ o5 Afst] s E 74 2AE
MFetAsU M2 mtrEQl max_results + /o] ZAwkE: g¥ W=t ARgSH]
&3

i}

Examples: Basic

otz 9] ol+= MA,MIN,CARI 52| Tiger data 7} ZE5 PostgreSQL 9.1rc1/PostGIS 2.0 ©] ASY=| 11, 2GB
ram ©] EZ%H 3.0 GHZ single Processor Windows 7 WAlo| A &4 H A 7YY,

g2

gk

5] x5t AXE A7ES o wHE Y tH6e1ms)

SELECT g.rating, ST X(g.geomout) As lon, ST Y(g.geomout) As lat,
(addy) .address As stno, (addy) .streetname As street,

(addy) .streettypeabbrev As styp, (addy) .location As city,
(addy) .stateabbrev As st, (addy) -

.zip

FROM geocode (' 75 State Street, Boston MA 02109’) As g;

rating | lon | lat |stno|street|styp| city | st | zip
——————— e ittt e e o o o +—— -
0 | =71.0556722990239| 42.3589914927049 | 75 | State | St | Boston | MA | 02109

SHYGI Ao Aee] AL G APelE F2T 5 UFUTHOF 12215 ms £27).

SELECT g.rating, ST AsText (ST SnapToGrid(g.geomout,0.00001)) As
wktlonlat,

(addy) .address As stno, (addy) .streetname As street,

(addy) .streettypeabbrev As styp, (addy) .location As city,
(addy) .stateabbrev As st, (addy) -

.zip

FROM geocode (226 Hanover Street, Boston, MA’,1l) As g;

rating | wktlonlat |stno| street | styp | city | st | zip
——————— B it e e et e e s

1 | POINT (-=71.05528 42.36316) | 226 | Hanover | St | Boston | MA | 02113

A2 TS AL sk ol 98 I AuE AlFshd o @i Azte] AYUTH(500ms).
SELECT g.rating, ST AsText (ST SnapToGrid(g.geomout,0.00001)) As
wktlonlat,
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(addy) .address As stno, (addy) .streetname As street,

(addy) .streettypeabbrev As styp, (addy) .location As city,
(addy) .stateabbrev As st, (addy) -

.zip

FROM geocode (31 - 37 Stewart Street, Boston, MA 02116’) As g;

rating | wktlonlat | stno| street | styp | city | st | zip
——————— e s E et O

70 | POINT (-71.06459 42.35113) | 31 | Stuart | St | Boston | MA | 02116

F49 2eIEE dF AY. 7PF 4 HA set max result=1. oFF ZQIET} HIA] g2
A :
CREATE TABLE addresses to geocode (addid serial PRIMARY KEY, address text,
lon numeric, lat numeric, new address text, rating integer);
INSERT INTO addresses to geocode (address)
VALUES (’529 Main Street, Boston MA, 02129'),
(" 77 Massachusetts Avenue, Cambridge, MA 021397),
(25 Wizard of 0Oz, Walaford, KS 999123237),
("26 Capen Street, Medford, MA’),
("124 Mount Auburn St, Cambridge, Massachusetts 021387"),
(950 Main Street, Worcester, MA 016107);
-- only update the first 3 addresses (323-704 ms - there are caching and
shared memory -
effects so first geocode you do is always slower) --
—-— for large numbers of addresses you don’t want to update all at once
-- since the whole geocode must commit at once
—-— For this example we rejoin with LEFT JOIN
-- and set to rating to -1 rating if no match
to ensure we don’t regeocode a bad address
UPDATE addresses to geocode
SET (rating, new_address, lon, lat)
= ( COALESCE ((g.geo) .rating,-1), pprint addy((g.geo) .addy),
ST X((g.geo) .geomout) : :numeric(8,5),
ST Y((g.geo) .geomout) : :numeric(8,5) )
FROM (SELECT addid
FROM addresses to geocode
WHERE rating IS NULL ORDER BY addid LIMIT 3) As a
LEFT JOIN (SELECT addid, (geocode (address,1l)) As geo
FROM addresses to geocode As ag
WHERE ag.rating IS NULL ORDER BY addid LIMIT 3) As g ON a.addid =
g.addid
WHERE a.addid = addresses to geocode.addid;

result
Query returned successfully: 3 rows affected, 480 ms execution time.

SELECT * FROM addresses to geocode WHERE rating is not null;

addid | address | lon | lat | -

new address | rating

——————— B ittt ek e it e
____+ ___________________________________________ + _____

1 | 529 Main Street, Boston MA, 02129 | -71.07181 | 42.38359 | 529 Main
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Sc, =

Boston, MA 02129 | O

2 | 77 Massachusetts Avenue, Cambridge, MA 02139 | -71.09428 | 42.35988 |
77 -

Massachusetts Ave, Cambridge, MA 02139 | O
3 | 25 Wizard of 0Oz, Walaford, KS 99912323 | | | -
[ =1

Examples: Geometry filter A&

SELECT g.rating, ST AsText (ST SnapToGrid(g.geomout,0.00001)) As
wktlonlat,

(addy) .address As stno, (addy) .streetname As street,

(addy) .streettypeabbrev As styp,

(addy) .location As city, (addy) .stateabbrev As st, (addy) .zip

FROM geocode (100 Federal Street, MA’,

3,

(SELECT ST Union (the geom)

FROM place WHERE statefp = 25’ AND name = ’'Lynn’) ::geometry

) As g;

rating | wktlonlat | stno | street |stypl| city | st | zip

8 | POINT (-70.96796 42.4659) | 100 | Federal | St | Lynn | MA | 01905
Total query runtime: 245 ms.

See Also

Normalize_Address, Pprint_Addy, ST_AsText, ST_SnapToGrid, ST_X, ST_Y

12.1.4. Geocode_lIntersection

Geocode_lIntersection — 1w A}ol= F 79 29 F EA|, $HHSE dHO
2 AR waH ol YAE EFYTE o] YA A NAD 83 long lat OS2 E o3l EQJE 2 QHEF,
Z}zrol 1ol iRt 14%2}3 T4 93 #9E XY dYth +f9 Mot @eas o 97
AUk @2 159 97 A AR vers oA2 FEgUnh. A" o= Ay A 5 A4S
UFHT 71232 10 Y4

&

—l)m

Synopsis

setof record geocode_intersection(text roadwayl, text roadway2, text in_state, text in_city, text in_zip,
integer max_results=10, norm_addy OUT addy, geometry OUT geomout, integer OUT rating);
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Description

watstE & 7fe] TRt F, kA, SHWSE ¢Elos Hoto watz ol A WA waHo] A&
ST o] 912 A NAD 83 long lat 0= EHo|Qle ERIE QW EL, 747+ 9ix|of gt
AsiE 2o 10D <98 Z@ Ut £9l9 Wl 9ess o 94 "t we weo
=27 A HAR des A2 AEPEU Adgdoz Y Ay 5 HAL 5 dsyoh
71232 10 YUY} ¥8t Ei= nomalized address(addy):= ZFZF NAD 83 long lat &2 H ZQIE

9% Aol 4915 makghch

Availability: 2.0.0

Examples: Basic

olef 9] o= MA F9] Tiger data 7} 2= H PostgreSQL 9.1rc1/PostGIS 1.5 ©] AP 2GB ram ©]
2% 3.0 GHZ single Processor Windows 7 ©|A &A= A7+ dych dA] (3000 ms)Eot =5 =gt}

Windows 2003 64 bit, 8GB PostGIS 2.0 PostgreSQL 64bit , Tiger 2011 H|°]E ZEofA HXAE - (41ms)

SELECT pprint addy(addy), st astext (geomout),rating
FROM geocode intersection ( "Haverford St’,’Germania
st’”, 'MA’, ’"Boston’, ’7021307,1);

pprint addy | st astext | rating
__________________________________ +____________________________+________

98 Haverford St, Boston, MA 02130 | POINT(-71.101375 42.31376) | O

QHHAS I AGLE]R] e Ao eIt 2= 4 d&5YTh windows 2003 64-bit oA 741ms
(Windows 7 °llA] 2F 3500ms 7} AH)

SELECT pprint addy(addy), st astext (geomout),rating
FROM geocode intersection(’Weld’, ’School’, ’"MA’, ’'Boston’);

pprint addy | st astext | rating
______________________________ +__________________________+________
98 Weld Ave, Boston, MA 02119 | POINT(-71.099 42.314234) | 3
99 Weld Ave, Boston, MA 02119 | POINT(-71.099 42.314234) | 3
See Also
Geocode, Pprint_Addy, ST_AsText
12.1.5. Get_Tract
Get_Tract — Z| QH|EZ|7} 9]t 3LO] 2] Hlo]Zo|A 9 LE F= QIF AL 29E vhgheytt

]_
F|Bghe Aele] e olEL wrarh
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Synopsis

text get_tract(geometry loc_geom, text output_field="name’);

Description

Fol2 2 on

AovEds 1 AedEe] A7xA Aol 9xE weh T Frzmdo]
olmA) IS A%

NAD 83 long lat 22 7+ dyrct.

Availability: 2.0.0

Examples: Basic

SELECT get tract (ST Point(-71.101375, 42.31376) ) As tract name;
tract name

1203.01

--this one returns the tiger geoid

SELECT get tract (ST Point (-71.101375, 42.31376), "tract id’ ) As
tract id;

tract id

25025120301

See Also

Geocode

12.1.6. Install_Mssing_Indexes

Install_Missing_Indexes — |2 F 2] Xolof AMEEE 7] AHES 7IXE BE Ho|&x}; AdEA
Abgol FetE dYy 2o AdE 24 Hotyth

Synopsis

boolean Install_Missing_Indexes();

Description

2] A o] X9lof AMREE 7] AHS 7HXE= RE tiger 9} tiger_data A7|0te] Ho|E3} QEA
Abgo] FeE e 29 AYS ZA dlATE HojH sql bhL = Ed¥olal olg Ad Ty
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o|[AL ZEMNAE RESHE

¢ FEHEAE & = MEE JYUAE Fkst HYEZEE °
=7 eyt o] 7152 JdAs  AHstke  AIYEE wEEA SIEIL|
Missing_Indexes_Generate_Script 2t &7 $3PHYr}t o]|FL  update geocode.sqgl 74l

LAHE] AR Y.

Availability: 2.0.0

Examples
SELECT install missing indexes () ;

install missing indexes

See Also

Loader_Generate_Script, Missing_Indexes_Generate_Script

12.1.7. Loader_Generate_Script

Loader_Generate_Script — | H ZZZo] th2et Tiger HloJElE Wl WL, Tiger data A7]8F
GAERE =Cotry] gt A" AH AIHEE AAIUS 4749 e A3HEE ER9
AECE MErEUL A4 HAL Tier 2010 9 FEAS MokE Ak, AR P4, B2 1,
E5 Holg& 2=yt

Synopsis

setof text loader_generate_script(text[] param_states, text os);

Description
AAQE ZWEZ| tf3t Tiger TloJElE WE W, Tiger data 27T BAEE 2ol 93t
A E A3HEZS PYAFYTH A0 A A3HEE dr o] HAT g welE Y
Linux °| A= unzip(Windows 9| A1E 7-zip & AFR)S ARG wget 02 Th2E Gyttt 4.4.2 o)A
giojg] 2EE tEyth FiE HaTrt AALH olAwt mdS AREAE A HREE St
Sol& 4 AFUTh FHSE dA EY oA S A AdYh
T2 A Alolet T2 0S ' Shell EHAtolE o2 Alo] HolES AU

1. loader_variables SI7XAF ARIE, Wk, HoJeje} GAE A7jutel g2 thefet W
Ay,
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=

2. loader_platform THYSh ZET ohefet Adnmde] xS Aoyt windows <t

Linux ol AlE=™ o g9 4 dFYrt

o, olwA REYAS Holghic Holeel A HolES FAem, Zizte] A, EA
aen ArEAS HaAL AR S @AE Aol gutt. 7 Heol
dlol2o] AHlet Asom AU B S0l tiger.faces

tiger data.ma_ faces & JAFUYh

Availability: 2.0.0 & FZZ°=2 H3I}H Tiger 2010 H|o|E &} AFLZAL FH(Tract), Block Group(bg),
blocks (tabblocks)2] Hlo|E]E ZEst= Z2 2|43t}

Examples

Windows Shell A FEZ 2 7o) 2 2= AgEE YA

SELECT loader generate script (ARRAY[’MA’,’RI’], ’‘windows’) AS result;
-—- result --

set

STATEDIR="\gisdata\www2.census.gov\geo\pvs\tiger2010st\44 Rhode Island"
set TMPDIR=\gisdata\temp\

set UNZIPTOOL="C:\Program Files\7-Zip\7z.exe"

set WGETTOOL="C:\wget\wget.exe"

set PGBIN=C:\Program Files\PostgreSQL\8.4\bin\

set PGPORT=5432

set PGHOST=localhost

set PGUSER=postgres

set PGPASSWORD=yourpasswordhere

set PGDATABASE=geocoder

set PSQL="$PGBIN%psql"

set SHP2PGSQL="%$PGBIN%shp2pgsqgl"

SWGETTOOL% http://www2.census.gov/geo/pvs/tiger2010st/44 Rhode Island/ --
NO=PAFENE == =

relative --recursive --level=2 --accept=zip,txt --mirror --reject=html

sh 23HE AA

SELECT loader generate script (ARRAY[’'MA’,’RI’], ’‘sh’) AS result;

—= eEille ==
STATEDIR="/gisdata/www2.census.gov/geo/pvs/tiger2010st/44 Rhode Island"
TMPDIR="/gisdata/temp/"

UNZIPTOOL=unzip

PGPORT=5432

PGHOST=localhost

PGUSER=postgres

PGPASSWORD=yourpasswordhere

PGDATABASE=geocoder

PSQL=psqgl

SHP2PGSQ=shp2pgsqgl

wget http://www2.census.gov/geo/pvs/tiger2010st/44 Rhode Island/ ==MO=
parent --relative -- -
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recursive --level=2 --accept=zip,txt —--mirror --reject=html

12.1.8. Loader_Generate_Census_Script

Loader_Generate_Census_Script — Tieger 17 ZAF 9 AYell, bg 18|11 tabblocks H|o|E H|o]&,
9AE TREEE St1l tiger data &7|UtE EESk= AFE AHIE AT 54 EHE Shell
AFAYES AU 2 A A2EE el dace weEyd,

Synopsis

setof text loader_generate_census_script(text[] param_states, text os);

Description

Tiger 17+ XA F9 AH tract, EEI% bg, 181 tabblocks HolE Ho|E, T
)|
H

e 2E 3}1 tiger data 270tz RESH= Y AHE 9 54 ZHE Shell 23
AU ZF Al AT HEx HE YRER RHghguyT

e

E

Linux 1A= unzip(Windows 9| A= 7-zip & AF8)2 AM8SHY wget 02 T2 E ShUth 4.4.2 oA
golg 2E& thEyrtch IR FATES7E FAALH olATt mtd-& AMEAT A 2L 51
HolZ 4 AsUTh FH|9F dA] B QoA oS Ay ALYk

T2 A|A Alojet of2 0S ' shell EHAIO]E th3 Aol HolE& ARSI

1. loader variables SQIFXAL AtolE, WL, flo]g e} @A Azjupel -2 oot HE4E
FAgYrt.

2. loader platform T}

o ZH
Linux o Alg=H o &g 4 54t

3. loader_ lookuptables Z}Z}9] I = H|o| 22| FF(states, county) E HIEE A7
o f, oA 2EIAE AogUrt. dlolE e}t ©A HlolHE 7tA e, ZtZte] A9, ldA
a8 AkRAS "otAY AASH ] §g AAE Ao dYth ZF Hole2
Hol 59 AHe d&He=z AREULE dE 59 tiger.faces ® FEH A& To}

tiger data.ma faces & AU

Availability: 2.0.0

) o]l PostGIS 2.0.0 alpha5 9 Tiger ALFITE AX stIYctH o] F7}t
HolES d7] falA o] &S FqstooF YT}, Loader_Generate_Script += ©|2{gF
22Jo] ZgtEo] Ql5Ytt.
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Examples
Windows Shell 2T HE R et o] tigt tlolg & 2= A2THES AT

SELECT loader generate census script (ARRAY['MA’], ’‘windows’):;
-— result --

set
STATEDIR="\gisdata\www2.census.gov\geo\pvs\tiger2010st\25 Massachusetts"
set TMPDIR=\gisdata\temp\

set UNZIPTOOL="C:\Program Files\7-Zip\7z.exe"

set WGETTOOL="C:\wget\wget.exe"

set PGBIN=C:\projects\pg\pg9lwin\bin\

set PGPORT=5432

set PGHOST=localhost

set PGUSER=postgres

set PGPASSWORD=yourpasswordhere

set PGDATABASE=tiger postgis20

set PSQL="$PGBIN%psql"

set SHP2PGSQL="%PGBIN%shp2pgsqgl"

cd \gisdata

SWGETTOOL%

http://www2.census.gov/geo/pvs/tiger2010st/25 Massachusetts/25/ --no-
parent -- -

relative -—accept=*bgl0.zip, *tractl0.zip, *tabblockl0.zip —--mirror ==

reject=html

del $TMPDIR%\*.* /Q

$PSQL% -c "DROP SCHEMA tiger staging CASCADE;"

$PSQL% -c "CREATE SCHEMA tiger staging;"

cd $STATEDIRS%

for /r $%z in (*.zip) do SUNZIPTOOLS e %%z -0%TMPDIRS

cd S$TMPDIRS

$PSQL% -C "CREATE TABLE tiger data.MA tract (CONSTRAINT pk MA tract
PRIMARY KEY (tract id) ) -

INHERITS (tiger.tract); "

$SHP2PGSQL% -c -s 4269 -g the geom -W "latinl" tl1 2010 25 tractlO.dbf
tiger staging. -

ma tractl0 | $PSQL%

$PSQL% -c "ALTER TABLE tiger staging.MA tractl0 RENAME geoidlO TO
tract id; SELECT -

loader load staged data (lower ('MA tractl0’), lower ('MA tract’)); "

$PSQL% =@ "CREATE INDEX tiger data MA tract the geom gist ON
tiger data.MA tract USING gist -

(the geom) ;"

$PSQL% —-c "VACUUM ANALYZE tiger data.MA tract;"

$PSQLS -c "ALTER TABLE tiger_data.MA_tract ADD CONSTRAINT chk statefp
CHECK (statefp = -

IZSI);H

sh 23 HE AA
STATEDIR="/gisdata/www2.census.gov/geo/pvs/tiger2010st/25 Massachusetts"
TMPDIR="/gisdata/temp/"

UNZIPTOOL=unzip

WGETTOOL="/usr/bin/wget"

export PGBIN=/usr/pgsgl-9.0/bin

export PGPORT=5432
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export PGHOST=localhost

export PGUSER=postgres

export PGPASSWORD=yourpasswordhere
export PGDATABASE=geocoder
PSQL=S${PGBIN} /psql
SHP2PGSQL=S${PGBIN}/shp2pgsql

cd /gisdata

wget http://www2.census.gov/geo/pvs/tiger2010st/25 Massachusetts/25/ --
no-parent --relative -

—-—accept=*bgl0.zip, *tractl0.zip, *tabblockl0.zip --mirror --reject=html
rm -f ${TMPDIR}/*.*

${PSQL} -c "DROP SCHEMA tiger staging CASCADE;"

S{PSQL} -c "CREATE SCHEMA tiger staging;"

cd $STATEDIR
for z in *.zip; do $UNZIPTOOL -o -d S$STMPDIR $z; done

See Also

Loader_Generate_Script

12.1.9. Missing_Indexes_Generate_Script

Missing_Indexes_Generate_Script — 3Jld oA AlREHE FaH QuAE
Z<?l(geocoder joins)oll AHEElE= 7] P& 7H HolEES Foly1 S HolEES St JHAE
7ol saLpoL = Y

Synopsis

text Missing_Indexes_Generate_Script();

Description

i Ao AL EE et oulAs X7t & 219 T %9 (geocoder joins)ol| AHEEE 7] HPE
717l BE Tiger @ tiger data HIOlEES ZoM I oid HolE&2 It AEAE S
DDL & &Yt ZZAAE 2E ofs ¢ 72 He £k e #HE E=E FAN7] 9
M2 J9AE F7tsh= 7leddnh. Ae3Hrt 4H o] 752 AMEA AHEHeE Jdd9a

+g517] Slste] QelolE Py,

Availability: 2.0.0
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Examples

SELECT missing indexes generate script();

-- output: This was run on a database that was created before many
corrections were made to -

the loading script ---

CREATE INDEX idx tiger county countyfp ON tiger.county USING
btree (countyfp) ;
CREATE INDEX idx tiger cousub countyfp ON tiger.cousub USING

btree (countyfp) ;

CREATE INDEX idx tiger edges tfidr ON tiger.edges USING btree (tfidr);
CREATE INDEX idx tiger edges tfidl ON tiger.edges USING btree (tfidl);
CREATE INDEX idx tiger zip lookup all zip ON tiger.zip lookup all USING
btree (zip) ;

CREATE INDEX idx tiger data ma county countyfp ON tiger data.ma county
USING btree (countyfp -

) ;

CREATE INDEX idx tiger data ma cousub countyfp ON tiger data.ma cousub
USING btree (countyfp -

) ;

CREATE INDEX idx tiger data ma edges countyfp ON tiger data.ma edges
USING btree (countyfp) ;

CREATE INDEX idx tiger data ma faces countyfp ON tiger data.ma faces
USING btree (countyfp);

See Also

Loader_Generate_Script, Install_Missing_Indexes

12.1.10. Normalize_Address

Normalize_Address — Tl =27 F4A FEXE Hho} 29| HulAl, HEFA I3 ®mESHH
O k=2, k29 & 7HAl= ke ZER 2o EAQ nom_addy £ RreRRtUT o] 752
Tiger_geocoder & X2 ©|o]E](tiger Q1TZXAF HlolE= B2 dsythet oA &Y

Synopsis

norm_addy normalize_address(varchar in_address);

Description

(4]

Foll 2 G4 PR o £2e] Yol AEA eI B3R G99l £2, 529 52
AAE el BER Beld BEHe nom addy B WETUL FHsE SEZ4 Fer nE
F48 Qb AeTde] A WA A,

[e3

rn

2

lo

F wj7]7] o]l v dlolete 8754 sy
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of Z%e vlel 2CE tiger AQTESH tiger 27loel AT 23 dlolEe o
W FR/ATAE AU 284 tiger ATEA dolHt T 71 dolHE Baz oA
gy,

tiger 227]90] ThoFer %3] lojZel o wWe ofo]

=

rr
=
i—;
o
all
filo
A

Fstel e S Qayn
Qo] 740 AFSHE 9190 tiger A71nt] Qi thFs 23] HlolZ AolS ALgELICh

o] 7I%s2 norm_addy FHi9] A= th53 g2 &A= e guyrh

0 & Aezest Bagshs BEeych ) A9del BEg ek
(address) [predirAbbrev] (streetName) [streetTypeAbbrev] [postdirAbbrev] [internal] [location] [stateAbbrev]
[zip]

1.address = ALYt E2HS

2. predirAbbrev = Varchar §UT} N,S,EW ¢ 22 29 uf

o

AZAF Yt direction
Lookup Hlo]BE AFgo] Ao] Fich

3. streetNumber Varchar

4, streetTypeAbbrev =2 JEjS] =OF B]ZH: eg. St, Ave, Cir. street_type_lookup E|0]EZ
Abg-o] Alold Yt

—~

5. postdirAbbrev Varchar NSEW S1 Z2 T
glol &g Aol AlojdYytt

fu
=1
rg
10
I,
2‘1.5

I+ 2Fo]. direction_lookup

6. internal Varchar OH}E EX A S ZHo Y F4QU T}
7. location Varchar 4HIA 02 T A B 2HE A

8. stateAbbrev Varchar & 7J9] EX2 ¥ uv]ddl F. eg. MA, NY, ML state_lookup H|o|EZ
AolgU

9. zipvarchar Ot 719 =x2 H 9HHS, e.g. 02109

10. parsed boolean - A3} Z=AlAzRE Afal HJyokH UERHUTE nomalize_address
715 FAE Htek 5] Ao true = AAFFYTH

Examples

=

=

Nl

g A

—

il

51|
ER

o
=

Utk 1 HAE 29

i)Y
ilo

HRIHH Pprint_Addy 71'5= AU

SELECT address As orig, (g.na).streetname, (g.na).streettypeabbrev
FROM (SELECT address, normalize address (address) As na
FROM addresses to geocode) As g;

orig | streetname | streettypeabbrev
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28 Capen Street, Medford, MA | Capen | St

124 Mount Auburn St, Cambridge, Massachusetts 02138 | Mount Auburn | St
950 Main Street, Worcester, MA 01610 | Main | St

529 Main Street, Boston MA, 02129 | Main | St

77 Massachusetts Avenue, Cambridge, MA 02139 | Massachusetts | Ave

25 Wizard of 0z, Walaford, KS 99912323 | Wizard of 0Oz |

See Also

Geocode, Pprint_Addy

12.1.11. Pprint_Addy

Pprint_Addy — norm_addy @EH|2] E&AQ1 AAE 4 o a1g <14
normalize_address &} &7 AREEH YTt

El

ral
ftlo
r

ot
wd
L
=
hT
of

Synopsis

varchar pprint_addy(norm_addy in_addy);

Description

Ol

norm_addy FEfe] EgHAQl AA|E 2 drol 9l mAZ wHbgt gct Ao g H7|x|et e
A5H dlolg oL AL =WQ=R 5HA] ¢r5 YT Normalize_address & 3174 A-H8-HU T

Examples
SOIESNRE

SELECT pprint addy(normalize address(’202 East Fremont Street, Las Vegas,
Nevada 89101")) -

As pretty address;

pretty address

202 E Fremont St, Las Vegas, NV 89101

Fa EolEo] F4914

SELECT address As orig, pprint addy (normalize address (address)) As
pretty address

FROM addresses to geocode;

orig | pretty address

529 Main Street, Boston MA, 02129 | 529 Main St, Boston MA, 02129
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77 Massachusetts Avenue, Cambridge, MA 02139 | 77 Massachusetts Ave,
Cambridge, MA -

02139

28 Capen Street, Medford, MA | 28 Capen St, Medford, MA

124 Mount Auburn St, Cambridge, Massachusetts 02138 | 124 Mount Auburn
St, Cambridge, MA -

02138

950 Main Street, Worcester, MA 01610 | 950 Main St, Worcester, MA 01610

See Also

Normalize_Address

12.1.12. Reverse_Geocode

Reverse_Geocode — &7 F7F Zx REd(known spatial ref sys)o] X QW EzZ] ZOIES Hbo}
olgxo=z IHsdr FA Hidy wxRO HjdEs  xdole= HIEEE HReRRiyr

include_strnum_range =true | =27t wx}d9] =2 HYE I3

Synopsis

record Reverse_Geocode(geometry pt, boolean include_strnum_range=false, geometry[] OUT intpt,
norm_addy[] OUT addy, varchar[] OUT street);

Description

A Z7+ FZ R (known spatial ref sys)2] 2| QW E#] ZQES o} o220 7 7}53%t F
gyt wxt2e] wjgde xdoleE HFIEE WU include_strnum_range = true ©|H T2I}
wAPEe =7 HYE EZSYtTE include_strnum_range & 7]EZE2 false QUTH A WA F49
7@t T2 ZRIE Ao whet JEH YT

o st AR Fa 4l Ol RAQ Faet WAIL? Tiger Yol UA| F
=29 WIS /T gk THA oA FiE B2 W US F

H FAE oE 59 26 Court St. I 26 Court Sq. 26 Court Sq &F &2 ol 1
ol F MY == I AT A F T2 HIF =7 fEdyrh o] =g ZAES
A o HdEo] E2H g FEZ AAst vzl FEo] o #yE of dxH" Azt 2
g Qo] 2o YAt F5 FHHIAR FAE FEFUT

Note : ©] 7|52 Tiger HloJElof oJEFUTt wheF o] 2WS #Aulsh= H°olHE 2E okA] &=
3% NULLgHE T e AGYeh

setEE st ohev ZEUh
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1. intpt ZQIEQ Hjd: I8 ZOIEOAN 71 7I7te =29 FAA ZAEJUL F4 whE
W2 ZRJAET EXF YL

2. addy = norm_addy(difehd F&)o Hidduoh ¥ ERIES] She Thedt F4
HEdYnt. Wi A WA Zo] M FeAol w5UH. dirdoer FA Ao k2 Y Qe
ZRAE ERo] 7P Y £o] obd 3tol fAste ZRJIEE Alelstale shueh EAEY T

3. street 2 varchar @] sjEYYrc} : 32 YUt (Ee E2) (BAE B2 = IZAEV} ¢A|sH
w2)

Availability: 2.0.0

Examples
T 7He] =29 I X|otA|Rt shte] E2o 7Y Tk ERIE L] of Juyrtt
oA MITY thEFA 2l X UYt}. : 77 Massachusetts Ave, Cambridge, MA 02139

3 09 =28 7 A ol ESkIl PostgresQl 2 ARE SHAASl AetAdS dA] ¢t
NULL = wFehghuch

SELECT pprint addy(r.addy[l]) As stl, pprint addy(r.addy[2]) As st2,
pprint addy(r.addy[3]) As st3,

array to string(r.street, ’,’) As cross_streets
FROM reverse geocode (ST GeomFromText (/ POINT (-71.093902
42.359446)",4269) ,true) As r

result

stl |st2|st3| cross streets
————————————————————————————————————————— e

67 Massachusetts Ave, Cambridge, MA 02139| | | 67 - 127 Massachusetts

Ave, 32 - 88 Vassar St
PASHE E20] FAMAS TP g3 AR F A B2t Bk 2 AT 49 T A
M2 e 245 g 4 eyt

SELECT pprint addy(r.addy[l]) As stl, pprint addy(r.addy[2]) As st2,
pprint addy (r.addy[3]) As st3, array to string(r.street, ") As

cross str
FROM reverse geocode (ST GeomFromText (' POINT (-71.06941 42.34225)' ,4269))

As r;
result

stl | st2 | st3 |
cross str

5 Bradford St, Boston, MA 02118 | 49 Waltham St, Boston, MA 02118 | |
Waltham St

157



Chapter 12 PostGIS 277|&

o] i+ Geocode® Sl A|FEH JAE AAESIL F A E2o wARet F FAvS

1
QU

1=
i)

kil
20
Ao

SELECT actual addr, lon, lat, pprint addy((rg).addy[l]) As int addrl,
(rg) .street[1l] As crossl, (rg).street[2] As cross2
FROM (SELECT address As actual addr, lon, lat,
reverse geocode ( ST SetSRID(ST Point (lon,lat),4326) ) As rg
FROM addresses_ to geocode WHERE rating > -1) As foo;

actual addr | lon | lat | int addrl | crossl | cross2

_____________________________________________________ +___________+_______
___+ ___________________________________________ + ______

529 Main Street, Boston MA, 02129 | -71.07181 | 42.38359 | 527 Main St,
Boston, MA 02129 | Medford St |

77 Massachusetts Avenue, Cambridge, MA 02139 | -71.09428 | 42.35988 | 77
Massachusetts Ave, Cambridge, MA 02139 | Vassar St |

26 Capen Street, Medford, MA | -71.12377 | 42.41101 | 9 Edison Ave,
Medford, MA 02155 | Capen St | Tesla Ave

124 Mount Auburn St, Cambridge, Massachusetts 02138 | -71.12304 |
42.37328 | 3 University Rd, Cambridge, MA 02138 | Mount Auburn St |

950 Main Street, Worcester, MA 01610 | -71.82368 | 42.24956 | 3 Maywood

St, Worcester, MA 01603 | Main St | Maywood P1

See Also

Pprint_Addy, Geocode

12.1.13. Topology_Load_Tiger

Topology_Load_Tiger — PostGIS Topology 2 Tiger H|o|E 9] HoH ¥S 2E, EEZX9 F}xH
HE BUE Tiger Hlo|EE AE WPSH B2 5gox AUER A48 @ 0 AT

Synopsis

text Topology_Load_Tiger(varchar topo_name, varchar region_type, varchar region_id);

Description

PostGIS Topology & Tiger H|©]E
I z]—z Etﬂ_el_ _,,}._u_ o]—_ﬂ
T Fx 292 Tiger HlolH
AR

7@94% A& 23Ut faces, nodes, edges £
S18.07 Uz £ ghiek

-L L

| H:l L
lm
rr
4
oz
il
il
i
B
1o
jL

Tiger dl°]E]19] faces, nodes, edges 2} &2 Ids & -7X|5l9] faces, nodes, edges & A4 TFOZA
F3o Tiger HlolEe} B-& HA AP Z2A| A thet QYR E HreehyTh
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/‘Hiﬂl Ezo SA4E wet EdEe 45U S4 fle 202 2YE 945 AT d=A
Sy

N:rf"! o] 7’52 Tiger H|o]E#ETE of|2} PostGIS Topology AdX|ofl oJ&ftUtt. © ZpAgH
11 3 241 9= X SHAQ. weF A g9l HolEr 2E EHZA] gttt
EEZZZ I AYYEHA 22 A Ut EERA] 7]5E AMEste] EEZ227
AYAJstA] Ertd o] 752 A A & AdYct

w5 rlo

N:ﬂ"! o] EERA a4 HAA &7+ Edges Point o HERHL & line o} HA| A
TELF| 38 22 4 Ayt

Required arguments:

1. topo_name 7|E PostGIS EERZ] o]F4] Hlo|HE RZE Yt}

2. region_type A9 AA Y FFAU. A4 place ¢} county & AUt YFUT. Fo =9
2 7o) FE o AdE ALY FoH A BAE E 5 U "HelEYUH. eg.
tiger.place, tiger.county

3. region_id Tiger A Q°|EF T&ot= 75Ut HolEe| EXjst= A9 11§ AE}

AUt AL tiger.place 9 plcidfp AHYYL} county & 3% tiger.county A
cntyidfp A dY

Availability: 2.0.0

Example: Boston, Massachusetts Topology

Boston, Massachusetts in Mass State Plane Feet (2249)& 0.25feet &] 5% X2 EERZX|E S
Boston city tiger faces, edges, nodes 2 Z =Y},

SELECT topology.CreateTopology (’topo boston’, 2249, 0.25);
createtopology

-- 60,902 ms ~ 1 minute on windows 7 desktop running 9.1 (with 5 states
tiger data loaded)

SELECT tiger.topology load tiger (’topo boston’, ’‘place’, ’2507000");

-- topology loader tiger --

29722 edges holding in temporary. 11108 faces added. 1875 edges of faces
added. 20576 nodes added.

19962 nodes contained in a face. 0 edge start end corrected. 31597 edges
added.

-— 41 ms --
SELECT topology.TopologySummary (" topo boston’) ;
-- topologysummary--
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Topology topo boston (15), SRID 2249, precision 0.25
20576 nodes, 31597 edges, 11109 faces, 0 topogeoms in 0 layers

-- 28,797 ms to validate yeh returned no errors --
SELECT * FROM
topology.ValidateTopology (’ topo boston’) ;
error | idl | id2
___________________ +__________+___________

Example: Suffolk, Massachusetts Topology

Suffolk, Massachusetts in Mass State Plane Meters (26986) = 0.25feet ] o8& 022 EZZXE
A AJSEAL Suffolk county tiger faces, edges, nodes & Z =3t}

SELECT topology.CreateTopology (’topo suffolk’, 26986, 0.25);

-—- this took 56,275 ms ~ 1 minute on Windows 7 32-bit with 5 states of
tiger loaded

-- must have been warmed up after loading boston

SELECT tiger.topology load tiger (’topo_suffolk’, ’county’, ’25025");

-— topology loader tiger --

36003 edges holding in temporary. 13518 faces added. 2172 edges of faces
added.

24761 nodes added. 24075 nodes contained in a face. 0 edge start end
corrected. 38175 edges added.

-- 31 ms --

SELECT topology.TopologySummary (" topo suffolk’);

-- topologysummary--

Topology topo suffolk (14), SRID 26986, precision 0.25

24761 nodes, 38175 edges, 13519 faces, 0 topogeoms in 0 layers

-- 33,606 ms to validate —--

SELECT * FROM

topology.ValidateTopology (’ topo suffolk’);

error | idl | id2
___________________ +__________+___________
coincident nodes | 81045651 | 81064553
edge crosses node | 81045651 | 85737793
edge crosses node | 81045651 | 85742215
edge crosses node | 81045651 | 620628939
edge crosses node | 81064553 | 85697815
edge crosses node | 81064553 | 85728168
edge crosses node | 81064553 | 85733413

See Also

CreateTopology, CreateTopoGeom, TopologySummary, ValidateTopology
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ofefiol FolA 52 PostGIS oM Al FdhE 3 AARTAYT. ©] drE2 HE sal FASS

ST 3DExtent — A| QW EZ| 9] P& A|g5t= box3D HFEFEHAE WHelst= AAIS+A Yt

ST Extent — AW EZ Q] P& AHdlol= v A S wreol= AU Y
ST Makeline — Point I Line A 2HEZE 0]-&35}9] LineString 2 AJAT Y}

ST MemUnion — ST_Union ?Fpet 2 AE whebshx|ut, oz wme] ska(H 22
HzEjel o g2 Z2AA AIZRS AR P T

ST Polygonize — Fol% 2| QH|Ez] 3ol nE M-S o]8sto] F4T Polygon 55 EFot
GeometryCollection & AJA g},

rr

ST Union — ¥ZH ZeHEZS & eHEDZES Higlsly, A¥ ] QHEZE Multi*
QW ED, @Y 2 HEZ EE= GeometryCollection ¥ 4 A5Y Tt

i)

ST Union — 1 MEZ FHE shte Aez dae gle] T FPTL Mk wop
off WER gty SF BAZE Hel9A Fod, num 1 WISk JbgRhch 1 A
dlsEle] el AA Fdel MeYuch AHAMC] 9ol 1 ATHEES p_expression °
ofal Aolsy, the Foll StAUTh LAST- oFRAE WA IS L A2, MEAN, SUM,
FIRST, MAX, MIN.

=

TopoElementArray Agg — element_id €} type arrays(topoelements)® 2 $]3t topoelementarray &
sk e
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13.2. PostGIS SQL-MM S <

ool FolX FE2 sQL/MM 3 9] 7]EE F£4-5H= PostGIS T A U T

;M sQL-MM 2 2 QHEZ] AJ/AdES] SRID 7|EFS 0 22 HOolFUYrT} PostGIS = SRID 9]
71E7ke -1 2 shyth

ST 3DDWithin — 3D(z) Geometry 3@ ¢l TiollA & 2| ew|Er]o] 32 F7to|Ae] A=zt A4 =
Al el 9= 7% TRUE & Hiehtyrct o] HH2 sal/MM AFFE gyt saL—MMm ?

ST 3DDistance — Geometry -3dof tsjA] T AW EZ Ato]o] 3 A AW FHobA = (#3t
HABAE 7leo=x 3 @)E WY th(spatial ref Fx). o] WHZ MM / saL ARFE
F+AgYtt saL-Mm ?

ST 3DIntersects — F A QUEZ7} 3 2 F7to|A "EHA
HHe3tU T} Point @ LineString TS thAto2 Yt} o] wh
SQL-MM 3:?

o

f

ST AddEdgeModFace — AM|ZE edge & F7}5l1l, o2 <l Ho] EdEE F9 Ao HE
FAeh Mze W oht AU o e sauMm AldE 7
Topo-Geo and Topo-Net 3: Routine Details: X.3.13

rel
g
i
&
wn
o
T
<
<

ST AddEdgeNewFaces — M Z-2 edge & H5}a, o2 <l
AAlsEL &= o] A2 WER tiAd YT o] W2 say/MM ARSI saL-MM:
Topo-Geo and Topo-Net 3: Routine Details: X.3.12

ST AddlsoEdge — alinestring 2= | QW Eg|o] oo HolE & 5HE A& 7]&e] EAlst= F
o] 1Y% = anode 9} anothernode & AZASI= EEZZ X F7IYch 181 =2
of|219] o] id & HtsHtUtt o] WHHL sqL/MM AFSF-S LA SHY T sQL-MM: Topo-Geo and
Topo-Net 3: Routine Details: X.3.4

ST AddisoNode — EE=22|0] WHo| 1Y X5 F716t A k9] nodeid & ‘?J'T_EL]E}
Hol null o]gtE kTl o ™5 AYAH Ht‘r. o] -2 sal/MM A= FAUT sQl-Mm
Topo-Net Routines: X+1.3.1

ST Area — AW EZ7} Polygon Fi+= MultiPolygon ¢ 7 EWHO WS Higkghct,
"Geometry" -# @<= SRID ¥, "Geography" #@= Y UIH @AY o] W2 saL/Mm
AreFS A} sQl-MM 3: 8.1.2, 9.5.3

ST AsBinary — SRID HE} HloJEj7} ¢l= @iAEC] vHiolYg] X (WKB: WELL KNOWN
binary @ 4)E wrekste] yrebWUct o] WL sql/MM AFFS AT T sQL-MM 3:5.1.37

ST AsText — Geometry/Geography Z4A|S SRID HEtH|C|E & ZGH51A] -2 Well-Known Text(WKT)
zyoz washid o] WH-e sal/MM AFFS YT sQL-MM 3:5.1.25
=
=

ST Boundary — Fo|%l 2| Eg o thdt HHH X3t A
AFeFS St sQL-Mm 3:5.1.14

grgketuch. o] W2 saL/Mm
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ST Buffer — (T) Geometry 7% | AeHWEZZREEHO AZrt TAY e nE HES
23t A M ERE RreetyTh 7%]*&—8— A1 eH ER o] 3t HHAE WEFYTE Geography
499 29 B AP S AU 15 v ol5Re iy gHoz BY, BAY
Aol it AEdS .
buffer_style  options: quad_segs=#,  endcap=round|flat|square, join=round]|mitre|bevel,
mitre_limit=t.# ©] H¥-S sqQl/MM AtF-S LAY}, sQLl-MM 3:5.1.17

Wl

i

ox

sk

>
30,

)Y

C
Xv

ST Centroid — A LHES] 7|5letd JFA(FA FH)S &Yt o] BHH-S sqau/MM AFSS
Fdgtc}. sQLl-MM 3: 8.1.4, 9.5.5

ST ChangeEdgeGeom — E&ZZZ] Fxo| IS FA| gon oz mofS WAL o]
HHHe sqL/MM AFFS AT T SsQL-MM: Topo-Geo and Topo-Net 3: Routine Details X.3.6

ST Contains — A A|QH|EZ] JHo] B X eHEZS] I o HIL EoI3x] AAY, ZHolk B
21 QHE YEA ostte] Huto] A X eHE WYHo] Fof 9IS o TRUE & FHakyrt
o] ¥fHLo squ/MM AFeFS ATt sQL-MM 3:5.1.31

ST ConvexHull — A|AH ZeHE: g nF EH#= A 25 34 (Convex Hull)S
Polygon A QW E&| 2 w3},

il

ST CoordDim — ST _Geometry #toll tist X QoW EZ|Q] X&E A5 (XY = 2, XYZ & 3 %)
ikt ot o] 9k swi/MM AFF & ST _NDims 2] ¥yt sQl-MM 3:5.1.3

ST CreateTopoGeo — F0]Z ¥l EZ=2X|o] W EZQ AAMHL Zrlsta AFA AAsH A9
HA 2] & wrEgyct. o] HIH.2 squ/MM AFRF-S AUt sQL-MM: Topo-Geo and Topo-Net
3: Routine Details -- X.3.18

M — AlFE ALHEYZL FF52 W (interior) &=

= E‘E( 41‘%% ofd) AL Q1S
7% TRUE & Higtytt. o] B2 sal/MM AFFS A YT} sQ

ST CurveTolLine — CIRCULARSTRING/CURVEDPOLYGON Z]iUﬂEﬂ% LINESTRING/POLYGON =
Het ot o] B2 sa/MM AFFS FAYY T sQLl-MM 3:7.1.7

ST Difference — A QWEZ B ¢ wAlslx] &= 2Q ]EE]EZ] A 9 dRE Jehfi 2143
2| QH|E 2] & dtggtch o] HMH-S sql/MM AFS L@ Th sQL-MM 3: 5.1.20

ST Dimension — & 2peHTE ZAL FIEA] Zofof sh= o] QW Ee A9 11§ 2teE
HFeketU . Point = 0, LineString = 1, Polygon < 2 & Htaglyct, o] ®F¥-2 sql/MM AFFS
Fddtt sQl-MM 3:5.1.2

ST Disjoint — A QHEZ7} A2 "FHHoz2 wat'siz] oS
=ttt TRUE & HEEHIUth o] BFHL sqi/ MM AFFS gyt sQLl-MM 3:5.1.26

ST Distance — Geometry -FFo| tallA T ZHEZ Ato]o] 2 A4 Anw FHoAZ(H3t
ABAE 7lee= ot @9)E WHEFUT Geography @l oA+ 7EAH R HlEH=
TdH 5 Geography Atolo] BHA HAAYE w¥rktyct. o] W2 sal/MM AR

A3t} sQL-MM 3:5.1.23

F

4
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ST EndPoint — LineString A QMW E 9] -2 point & HEsIgUch o] HH-L squi/MM ARk
T Yt sQl-MM 3: 7.1.4

ST Envelope — Al-55 X 2HWE 29 double precision(float8) H|AAAIF Y AFzd (bounding box)<
Uetls A eHEZE Frekgtyct. o] W2 sal/MM AFFS Yt sQL-MM 3:5.1.15

ST Equals — Fo1% oW EZ7L 54§ AeHmELES Uehfls A% TRUE & HHlsta
FFee FARU. o] 2 sa/MM AFYE YT sQL-MM 3:5.1.24

ST ExteriorRing — Polygon A QMW E&]2] |8 =(Exterior Ring)= EIHE= LineString & Wkt
2| @W[E 2|7} Polygon ©] oFd 73-¢- NULL %k% HHeHel U o} MultiPolygon 2 252 gF5U T
MULTIPOLYGON Y= 2hgoh2] 9-& ZAdYrt o] B2 sal/MM AFYFS FATY T sQL-Mm
3:8.2.3,8.3.3

ST GMLToSQL — GML  HEJA  ZAHHE ST Geometry 2  HEgiych o]
4= ST_GeomFromGML 2 HA UL o] L2 sqi/MM AF%S FdgYt} sal-MMm 3:

5.1.50 (F41 A ¢).

ST GeomCollFromText — A|A % SRID 2] A WKT oA ZHHA zeHEZE AT
SRID 7} AAHZA & HF -1 &
Tyt

ST GeomFromText — Well-Kknown Text (WKT)olA] Z|H¥ ST Geometry #HS WHeHYth o]
HMH.O sqi /MM Aok Lt YT sQL-MM 3: 5.1.40

ST GeomFromWKB — Well-Known Binary (WKB)2} 3402 SRID oA geometry QAARIAE
AU o] e MM /saL Arde FAFYT sQl-MM 3:5.1.41

ST GeometryFromText — Well-Known Text (WKT)Z™ol|A XA X ST Geometry Zt=2 wWrakgiytch.
o]ZA-Lo0] ML MM/saL AFSFS @ ST_GeomFromText 2] E A YT} SQL-MM 3 : 5.1.40

ST GeometryN — A| QW E 2|7} GEOMETRYCOLLECTION, (MULTI) POINT, (MULTI) LINE, MULTICURVE,
T = (MULTI) POLYGON, POLYHEDRALSURFACE A% 1 H¥ N HA =& wrekshyct 138X
Yo NULL-S et o] HhHe Mm/sal AFFS A EYh sQl-MM 3:9.1.5

ST GeometryType — ST Geometry %9 Z]eHWE® e HFggUch  o: ST Linestring',
'ST_Polygon', 'ST_MultiPolygon' 5. ©] S+ GeometryType Tob= thEUrth o] HMH.S
MM /saL AFFS Yt sQl-MM 3:5.1.4

ST GetFaceEdges — aface 2t= W= 145k xSl oAE9 A2 «H oA dreehyot
o] ®ItH2 MM / saL AF%S L@ EH T} sQL-MM 3 Topo-Geo and Topo-Net 3: Routine Details:
X.3.5

ST GetFaceGeometry — Fo]Z EEZ=22] U9 Zz22 W ID 9} & Hrgsyct, o] HFHL Mm
/saL AHFS LAY} sQL-MM 3 Topo-Geo and Topo-Net 3: Routine Details: X.3.16
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ST InitTopoGeo — Al EEZZ2XZ] A7|ntE 2HAJ51T topology.topology H|O| &3 Z2A| A9 AH
fofo A A7t FEIYTH o] R MM/ saL AFYeS FEFY T sQl-MM 3 Topo-Geo
and Topo-Net 3: Routine Details: X.3.17

ST InteriorRingN — Z&|Z 2 QW EZ ] N ¥4 W& linestring -2 LineString ©.2 H3gtct.
AomEasl Felol oAt Fol2l N o] WSS Heltw nuw & weghic. of
Y2 MM/ saL AHdE YT saL-MM 3:8.2.6, 8.3.5

ST Intersection — (T) geomA 2} geomB 7} Ffot= FE(ZYT)S UeEHE A QoHEZES
HhekehU . Geography F@olA9 T2 wat +4S fId UTM TLo2 FYsta A7 &
oAl wGssa = HRste] wreketch o] W2 MM / saL At FE YT sal-MMm 3
5.1.18

ST Intersects — Geometry/Geography ZHA|7} "2 2} AolA] F7HAH o7 wap(F3te] ol- RES

9 AS TRUE & vtgkela 1%x] S 7S (Disjoint) FALSE & Ht&HHT} Geography

'?l‘bg o thalA 0.00001 TEQ] 3-8 QKL o] W M2 WAse AoR HF)E
AREEU T o] 2 MM/ saL A AU T sQl-MM 3:5.1.27

ST IsClosed — LineString ©] A|ZHd1t ZAo] Y5t A TRUE & ettt thdA ZH-e
25 95Ut volumetric). ©] HHS MM /sl A @Y sQl-MM 3:7.1.5,9.3.3

i

ST IsEmpty — A|2HE 2|7} ¥l GeometryCollection, Polygon, LineString, Point 5% 74-% TRUE &
gkt o] e MM/ saL AFFE FEEY T sQLl-MM 3:5.1.7

ST IsRing — ©] LineString A] LHEZ 7} 23| (ST_IsClosed) A1 TH=(ST_IsSimple)T+ F-% TRUE &
greketyrt. o] W2 MM /saL AFFe AT sal-MM 3: 7.1,

ST IsSimple — ©] A QHEZ|7} 7] wxt = 27] FA3E o] Wzl 2] Qu Ed]
A AL QA 2 749 TRUE & wHaHetyct. o] S MM/ sal AHSS @ &Yt} sal-mMm
3:5.1.8

ST IsValid — ST_Geometry 7} & LA E AL AL ture = HHSHUTH o] W& MM / saL AFFS
gyt sal-MmM 3:5.1.9

ST Length — A|QHWE=Z7} LineString T MultiLineString & 3¢ 2 29 AoAe] Zdol&
HretetyTh. Geometry #92 &3t H3A| TS, Geography 92 WIE TR A
AFg 71E7hE ARSU T o] e MM /sal AFFS F3gY T sal-MM 3:7.1.2,9.3.4

ST LineFromText — A% SRID Z WKT oA LineString A HEZE ATt SRID 7f
ZARE 2] F2 A -1 & 7[EFgOR ARREYTE o] S MM / saL AtYS FEPUYTH
sQL-MM 3:7.2.8

ST LineFromWkB — A& % SRID ¥ WKB A LineString = 44Ut o] WHL MM / saL
At FEEYS. sQL-MM 3:7.2.9

ST LinestringfromWKB — ZA|AX SRID % WKB ©fA LineString < AAATYLE o] sk
ST LineFromWKB ©] HA AUt} sQl-MM 3:7.2.9
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ST M — Point ©] M gh= WIESEAY @l 9ol NULL gh= vty 32 HWTEA] Point
olofof gt} o] WH2 MM/saL Atge TR

ST MLineFromText — WKT E&o|A XA X ST MultiLineString #t-2 HHehetUch 9.4.4 o] {2
MM /saL At¥S +ddUtt sQl-MM 3:9.4.4

ST _MPointFromText — A% SRID &} WKT 25 E 2] u|EZ]-S TH5Ytt SRID 7} FojA]A] e
A, 18 7|2 or ARSEUL o] Y-S MM/ saL AFFE AT sQL-MM 3:9.2.4

ST MPolyFromText — A= SRID 2+ WKT 25E HEZZZ oW EZS TH54Yth SRID 9]
Fojx|2] 2 A -1 & V|EFORE ARSRYT o] HHE MM / saL AFFS AR
SQL-MM 3:9.6.4

ST ModEdgeHeal — & 7R¢] A& dEste LB AHAlste] A =3ddch A HA A=
SRS T odA X2 AAgUT AAE k=9 p & HEgyrh o]AS sal/MM
AFFS FE Y} sQL-MM: Topo-Geo “12] 1l Topo-Net 3: Routine Details: X.3.9

ST ModEdgeSplit — 7|&9] A& wat Al =g vE1 e ofxE $&=HstH, AME-E

o2& F7tsteo] o215 £dHTt o] HH2 MM / saL AFFS F@FH T sal-MM: Topo-
Geo ¥ Topo-Net 3: Routine Details: X.3.9

ST MovelsoNode — SF HojlA th2 Hog EEZZ X 1Y H =& o|5gyrct AM=E-2 apoint
= AU E7 E2 EAct=E A4S LFE AU olFel ot AWE
dhgishlch o] M-S MM /sal AFF-S A E Y th. sQL-MM: Topo-Net Routines: X.3.2

ST NewEdgeHeal — & 7]9] o#& dZst= L& Aty Agdyth T A& ZF
AAet A" oAESE A WA FolHW ofxet T2 ®Fe] A2 gAYt o]
HFR2 MM /saL AFFS FE YT sQL-MM: Topo-Geo X Topo-Net 3: Routine Details: X.3.9

ST NewEdgesSplit — 7]&2] of|z] Qo] A} LE& W=7, U] A& AHA S 5 o]& %= 79
M2 A= wAste] o2& EFdUe. F A7 A M= A9 b &
vrstslyct, o] HH2 MM /saL A @3t sQL-MM: Topo-Net Routines: X.3.8

ST NumGeometries — Z] 2 H|E &7} GEOMETRYCOLLECTION (£ MULTI *) ¢l AL, AW Eg 9]
5 HiEEhyth &Y ZerEfE 1 2 HE gl F9E NULL S wREeiyoh o]
HES MM /saL AFYS FaRY T sQl-MM 3:9.1.4

ST NuminteriorRing — X|HEZA A Hx o2ty
Higksht}, o] 6&4\—% ST_NumlnteriorRings & HAY
TdEYrh saL-mMm

9] WE =(interior Ring)d 7H+E
Utk o] 2 MM / saL AME

ST NumlnteriorRings — AW EZ A A WA otZde] WHHE  H(interior Ring)d NE+E
Hrehety Tk Polygon %! MultiPolygon 7 7HA /% RF AME 7}h5}1]‘3} Z]EUﬂEFJPJ A
A Polygon = AH&UTh A 2HE] Polygon ©] §l= ¢ NULL = Rrehiyr. o]

WS MM /saL AFFS ARty sQl-MM 3 :8.2.5
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ST NumPatches — PolyhedralSurface @] W(faces)?] 7|45 wWraHgtytct. Polyhedral |2 HE 2|7}
obd 79 NULL #H2 wrekstyct o] -8 MM/ saL AFFS Ayt sQl-Mm 3 :?

ST NumPoints — ST_LineString H+& ST CircularString Z2A2] H(AFH)9 Mg wragyr
ST_NPoints 2] ®HAo|H, LineString A 2HEZ7} ofd -2 ST NPoints & ARESHIA| L
o] HFHLo MM /saL AFFS FEFU T sQl-MM 3:7.2.4

ST OrderingEquals — o171 Z]QUﬂEE]ﬂ- =I5t 2] QW E (ST Equals)S UERH1 TAsH=
A50] &7k AT A9 TRUE B WRFRITh o] WEE MM / sal AFE PR
SQL-MM 3:5.1.43

ST Overlaps — o171 X HWEZ7 3 FFotl LS Adoxwt A= HEsH]
ZotER] o ¢ TRUE & wHetYrch o] ¥H2 MM /saL AFSES YT} sal-MM 3 :
5.1.32

ST PatchN — PolyhedralSurface X PolyhedralSurfaceM ZA|QHEZQl AL H&2 1 HH
A&ek= N WA A QW Ed](Face)E, 12X O™ NULL gHE HHaHEYct o] WS MM /
saL AtFg YT sQL-MM 3 :?

ST Perimeter — ST Surface T+= ST _MultiSurface A 2 HE Z](Polygon, MultiPolygon)2] =& Zo]&
FHetgh ok Geometry 82 F7 FBA D91E, Geography #3-2 WE TS A-EFCH
o] 2 MM /saL AtYE YT sal-MM 3:8.1.3,9.5.4

ST Point — FojZ FE ZFS ©0]835to] ST Point #HS HEEUth ST MakePoint & 0OGC
HAAYTE o] HHE MM /saL AFSE YT sQL-MM 3:6.1.2

ST PointFromText — A A= SRID &} WKT oA ZQE XM EZE 95Ut SRID 71 A AE A
e A 71EZL unknown YTt o] ®IHE MM / saL AP FESY T sQL-MM 3
6.1.8

ST PointFromWKB — A% SRID ¢ WKT oA ZLHEZE wEYTh o ¥H2 sa/MM
AroFg AT sQL-MM 3:6.1.9

ST PointN — LineString T+ CircularLineString A/ LHEZQ H-¢ *2& 1 55 A&
ZQHEZE, 12X O™ NULL #S gHatgyct o] ¥hHLe MM / sl AFFS i@"/]q-
sQL.-MmM 3:7.2.5,7.3.5

ST PointOnSurface — IEH O] HIEA] $X|5H= Point | LHEZ]E E‘_T_?db]ﬂr o] HHHLe MM /
sqQlL AFFS YT sQl-MM 3: 8.1.5, 9.5.6. AFQFol W2, ST PointOnSurface = X W
2] @HEZ] (POLYGON, MULTYPOLYGONS, CURVED POLYGONS)] EH 3 syt wEbA
PostGIS = A Ho] 5]-85t= As I & Aor HgUrh. thFE9] Hlo|eH[o]~ Oracle, DB
Il, ESRI SDE = 23] surface & 913t 7|59 A dst= AAHH EdYTh PostGls & Z-2 saL
Server 2008 = = AHHAQl z2|eH|E]] dfs] 2Lt}

ST Polygon — ©OFF doJg] gFro] ofd T g 7k Aol xFoz FAdd oty
Ao Eals RIgHhth 1 of o} WiE Mart A=A ¢k A, e 22 7|Egle s
AHgR T o] B2 MM/ saL AFE FAFY T saL-MM 3:8.3.2
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ST

PolygonFromText — A% SRID 2} WKT o4 ] W EZS ATt SRID 7} A AEA] ke

ST

At 1S 712k o g ARgshUt o] WS sql/MM AFFS LAY T sQLl-MM 3:8.3.6

Relate — ©] X|eHEZ7} ZTUAHOZ intersectionMatrixPattern 2] Zroll 28] A|AE F=

7Iskete] Ui, AACL QF Atole] wapHe] tigt HA®YS Soll, anotherGeometry ©f

AL g AL True & WIS TH oFF intersectionMatrixPattern 7} AEE 2] kL2 A9 2
2| e Ego] TAHE Zof intersectionMatrixPattern & HFgHL T o] HIHL sql/MM AFFS
T} sQl-MM 3: 5.1.25

ST RemEdgeModFace — ©fA|E A|ASIA, WeF AlAH A7 &+ WS EEsty JUHH, H F
StUE AHAstal ofE ool WS Umz] 92 Zodstes £A¥YT o] HH2 MM /

ST

saL AFeFeS YTt sQL-MM : Topo-Geo 18] 1l Topo-Net 3: Routine Details: X.3.15

RemEdgeNewFace — ©|Z|& A|75tL, wef A|7H ox7F & W E2|sta Aichd, Ao

ST

HES AAISHL A2 & "oz diAtyct o W2 MM /sl AFS FAFY T salL-
MM : EX -:Topo-Geo JQJ_ Topo-Net 3: Routine Details: X.3.15

RemovelsoNode — 1§ H =5 AlAst & tfst A& wradhyct =7t I E A

ST

ST

ST

e A (B9 AZ e E), dort HAEYLE o] W MM/ sQlL AR
Ay} sQL-MM : Topo-Geo ¥ Topo-Net 3: Routine Details: X+1.3.3

SRID — spatial_ref_sys EH|o]Eo] &S] % ST Geometry &9+ 37t dHHdA AERE

grekety . o] W2 MMm/sal AFge Yo sQL-MM 3:5.1.5

StartPoint — LINESTRING A QW Eg|e] % WH# AL poINT FE|2 Wit o] #He

MM /saL AFeFS FtdgYch sql-MM 3:7.1.3

SymDifference — Z|QWEZ A 9 AQHWEZ B 7} wxshr] ¢e HEO zoHEDE

ST

ST

ST

ST Union — 4d AeHEHS] U AeHEHS wgets, 27 2o

ST

Touches — A|QHEZ 7} F

utskelyth ST SymbDifference (A, B) = ST SymbDifference (B, A) ©]7] wj&o] o]=
A ZF(symmetric difference)2tll SR U o] 2 MM / saL AMYFE AU sal-Mm
3:5.1.21

@ sht olgel 35 AW AT 9T 1 st Mz
o [e]
pu =

N

i B
wWApsHA] o= 79 TRUE & wHeYth o] #HH2 MM /saL AFSS F+d YT} sal-Mm 3 :
5.1.28

Transform — A 7o o8] FXE+= SRID oz FHEHIE 49t A eHEZE

gEekotu ot o] 2 MM /saL AFS Fa¥Y T sal-MM 3:5.1.6

= |
QW EZ, &Y 2 eHEZ E= GeometryCollection & 4 AF5YTE o] HHHL MM / saL
At FEgYH sl 2EE o sQl-MM 3:5.1.19 the z—index (1Lk).

WKBToSQL — Well-Known Binary (WKB)olA A AH ST Geometry & & HhERIUth o|Ze

SRID & Z+7] 92 ST _GeomFromWKB o] AUt} o] ¥ MM / sQL AF¥S YT
SQL-MM 3 :5.1.36.

168


http://postgis.net/docs/manual-2.0/ST_PolygonFromText.html
http://postgis.net/docs/manual-2.0/ST_Relate.html
http://postgis.net/docs/manual-2.0/ST_RemEdgeModFace.html
http://postgis.net/docs/manual-2.0/ST_RemEdgeNewFace.html
http://postgis.net/docs/manual-2.0/ST_RemoveIsoNode.html
http://postgis.net/docs/manual-2.0/ST_SRID.html
http://postgis.net/docs/manual-2.0/ST_StartPoint.html
http://postgis.net/docs/manual-2.0/ST_SymDifference.html
http://postgis.net/docs/manual-2.0/ST_Touches.html
http://postgis.net/docs/manual-2.0/ST_Transform.html
http://postgis.net/docs/manual-2.0/ST_Union.html
http://postgis.net/docs/manual-2.0/ST_WKBToSQL.html

Chapter 13 PostGIS 2| £ 7|5 QIE|A

ST WKTToSQL — WKT oA Z| A% ST Geometry 2 HIgHgUth o]A-& ST_GeomFromText 2]
Hz) o]29lUt}. o] HHLe MM/ saL AFFS 73Tl sQL-MM 3:5.1.34.

ST Within — A A QW Eg7} ¢bAsH] B AW Eg <t 9J& AL TRUE & wHHYT This
method implements the SQL/MM specification. SQL-MM 3: 5.1.30

ST X — Point A QHEZS x #E Tt AT 5 ¢l ¢ NULL S Phekehyct, g2
HFEA] Point ©]o]oF gtYt} o] -2 sqL/ MM AFY-S FAP YT sQL-MM 3: 6

ST Y — Point AQHWEZS] v HE E= AET 4 §le 4-$ NULL g2 Ty g2
HFEA] point ©]ofof gt} o] B2 M 6.1

ST Z — Point ARHEZS 7 HE F= ABY 7 gl B¢ N
HFEA] Point ©]ojof FUct. o e M
13.3.PostGIS A @ 11 2| g

ofef o] 4 TE|al A4MA}= geography data type QLEAEEZ Qlgo=r WAY Fi= ZHOoR
HF2lSh= PostGIS @F</¢4HAE Ayt

_—

N:ﬂ"' M9l 4= 71 53] 7|5 (geodetic functions)& kA 54Ut 1211 AHS 3
A QHEZ A ST Transform T&2 AU 1 23 % HAA, 2 Z

J=n & AeWED EEe 574 o]4e] UTM E(ZONE)S AHot= AW ED &9 7% gt

2512 S £ JEUtLE 712 tranform - (UTM, HE Azimuthal (B / 9)2 5

3¢ HEFEE)

ST Area — XA|2HYEZ7} Polygon E+= MultiPongon ol AH¢
"Geometry" FH-2 SRID ¢, "Geography" 532 HWH njg iyt

ST AsBinary — Geometry/Geography Z1A|E SRID HEtH|o|EE E3I6IA] 4&  well-Known
Binary(WKB) X o 2 wtgishr},

ST ASEWKT — SRID HEF dlo|gE ZGSE Well-known Text (WKT) EWoz ZQHEZE
LlicigRi=g
ST AsGML — A QMW EZ]E GML(Geography Markup Language) H&A 2(2.1.2, 7|23 E= HA

3(3.1.1) T oz wrgshch
ST AsGeolSON — A 2 H|E2]E GeolSON(Geometry Javascript Object Notation) X HH O 2 HFgFo ]},

ST AsKML — A QHEzZ]S KML(Keyhole Markup Language) XWoz wHESHth 9 717
3 Yt} Default version=2, default precision=15

ST AsSVG — geometry E= geography ZHAo] FolZ svG AR doJE 9] ZoHEZE
LlecigRi=g
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ST AsText — SRID H|E} H|o]E]7} ¢l Well-known Text (WKT) EHio 2 2o wEZ] / A1 uE
LlsicigRi=g

ST Azimuth — pointA 4] poinB & 202 AA| Wefom SA 55 7|Hhe] Brojzs et
wHolo] Ztz =2 wishect,

ru9

ST Buffer — (T) Geometry Fd Y 7Z-%: o] A HEZZHEH A7t 2AY 42 Be HEs
2ot A HERE Rreiuth A4k W EZ o] 337t HRAE TEUTH Geography
49U A% WA WY fuES AgPUh 15 WA olTRY M gHoE BY, BAY
2o et 2EAS AR - AU buffer_style 45
quad_segs=#,endcap=round|flat|square,join=round | mitre | bevel,mitre_limit=#.#

_|_4

lo

ST CoveredBy — AW EZ /A 1T A 9 EZEJ} Geometry/Geography B B}o] ¢l
(TRUE)S wFeheiych

FIF
O
[any

ST Covers— AW EZ B9 ZRJAEZ} X HEF A9 g 1S -9 1(TRUE)}S wHektYrt

ST DWithin - ZHE=P7F A=z A" 72 vl 3le 29l TRUE & RrEgyoh
Geometry 13Y 4+ Tl X FHBAES 7IELE SFAL, Geography € A T
nElE AREStH =42 use_spheroid=true(2]d EFQEA ARE)7E 7]EFolal, WHE  Z
QWA use_spheroid=false =42 AM&5lH FHurtt.

ST Distance — Geometry F&o| WA F ZeHEZ Ato]9 2 4 2w HAZ(H7t

HAAE 7IEor oF @H)E WYL Geography ol HElME 7IEAHoR WH=
HEAHE F Geography Ato]o] BRA] P 2lE Wiyt

ST GeogFromText — WKT H+= EWKT oA 2]JH Geography AAE Ht&gUTt o] 4=
ST GeographyFromText 2] HA JYtt.

ST GeogFromWKB — Well-Known Binary geometry (WKB) EZ™ Ei= extended Well-Known Binary
(EWKB) ZHo]| A geography S1AEIAE wHEU T

ST GeographyFromText — WKT i EWKT oA 2% Geography AAE ¥HIaFYTH WGS84
7 9 % (EPSG 4326) HEAZS 71T

= — A 9 HeQ "AY}E B o] HEEY HPAQL 7S e TRUE & HHEUTH HEeq HiAg
double precision & A&t}

ST Intersection — (T) geomA 2} geomB 7} F#35te HFE(ZHE)S Uetde XoHEDZE
Hrekelyth Geography F@ollA 9] T2 wat 2 ¢ UTM TLo2 FYPotil Azl &
THA] WGS84 = ®iZksto] RHekghuct,

2 7te] ol RES

ST Intersects — Geometry/Geography ZiA|7} "2 2191 Aol A F7+A o2 WA (-
= d}3]
= 1__

51_0)%1- 7<% TRUE £ Whgksly 184 ¢S 7% (Disjoint) FALSE YTt Geography
ol oA 0.00001 PIE 9] &8 @2HeA} ol ZFFEHH A= walste AoR )5
/‘}%%“45}.

L
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ST Length — A LHWEZZ} LineString = MultiLineString & ¢ 2 A AofA 9 ZAol&
HHeHU Tt Geometry 82 57t EA TS, Geography F3-2> mIE T(E]H EHUA

A8 1REE AT,

ST Perimeter — ST_Surface T+ ST_MultiSurface %] 2™ E2](Polygon, MultiPolygon)2] =3 Zo|&
HHe ot Geometry 82 27t F 1A DS, Geography SF-L nE TS ARESH L)

ST Project — P|E ©<]9] A2 9 2hriet 1] w4912t Z=E AREste] A2 A5 ol A
A AR point A LW EEE brgshr),

ST Summary — A QW EZ o] ARE Exd=g QoFs|A wrglghct.
88— —A°| 20 W} viae} o 20 HHEW U[AYL WASHE A9 TRUE E HIEHR T

13.4.PostGIS FAE 2 T

oblle] @4 1en AN Yoz Wl AL i 2P0R raster §4 OHAEES Wk
PostGIs /4R AU Qatel A= gy,

Box3D — HAHY HE H TIHARE 3 2 foly Jdeizr HEIYT
&< —A 9] HheurAs} B o) HheurA 9] 9lg uf Trus B W
&> —A 9] HReRutATL B o] vher HfA9] @ 2Zo 91 uf TRUE & HHEHEYTh

88& — A 9] I PurAY} B o] LS

ol
Az
>
o
m
i
=)
_{
o)
C
m
o
rII
o
]
i
i

ST AddBand — A|AH <lEl2 Aol Add =7] ghez 71 A" F49 A HE (5)F
d2EE gyt JYAE AAsHA] ¢ FF, AEAl F7H HEE dlolE HolE

dlz= Bol Frbguct

ST AsBinary — SRID #E} H|o]E]7} §li= Well-known Binary (WKB)EH 0.2 S| AEE wHekgh o).

ST AsGDALRaster — A]AE GDAL #FAEH FAoz FAgH gde wrgstyrt, Ay FJAL
Autd 9@ olHe]old AYste P4 F ShIYUrth. ST_GDALRasters ()5 Ahgsho]

=
efolu et AUt P40 BEE 7L & s,

ST AsIPEG — JPEG ©|H]%] (Hlo]E vi¥)2 #jAE EFUS A=
AQHA 3 1 A B 3 ) ol oo AL, R W
3709 MEY H$ 379 WErl BT AR EE WghE o]
Ay,

he

ST _AsPNG — PNG ©]H]|%] (Hfo|E Hjd)2 A gtd Aeid Mes kg A 1, 3
T 4 MEE AAGED ofbRY WMiEsE AHEA] A ]
T 4 ol WErt AHEAY ofRH ‘1357} AAQE)Z] o W= 1 dho] 9%
AHEEUTH WE RGB T RGBA FE|E o|u|x|7} BF Huth
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ST AsRaster — PostGIS geometry(H A5 HEFE Q] T = )E PostGIS raster & FH2F T},

ST ASTIFE — 28 AglE WES TIFF olnlA] (dhol= M)A Wt offd WEk
AAQeA] ghethyl LE Wie S ol gyt

N

o

i
rk

ST Aspect — & AEH W= o] =FA
&t

JH

=

yo. Age

ol

CLAS

Ao

pinl

ST Band — Shb EE 1 ool JE dAH WEEE AR HAedolHR WstHol
AU, 712 EAste i ANSS ATdsel qze diHR TESEd
F8EU,

ST BandIlsNoData — WHE7} nodata 3t YA AL true S Hrekshlch

ST BandMetaData — Z]AE raster ICZ 95t 7|2 w|gl flo|gl= whslshch 2457 e
7% band num 1 2 ZFHFEEHUYt

ST BandNoDataValue — ©F#3 dHloJEl Uehfz] = E4 =#iAH WE e gheghyr
HE7F QoA 522t 1 2 7HEgyt

ST BandPath — I AJAHlo] AHAE Wit A|A"H otd A=ZE diskshlth bandnum ©]
Q=2 gor 12 ZHEHEHUTL

ST Clip — 34 GE ol8ste] 4e Hly =333t o8 dHsto] (| = 228 A -
shtel SiABE dF HEEFPol Hfstar e A TedAfEe nHFTLoR At
W) HAEES WUt obfd WiEE AAYEA ok Ae RE WEsh ey
T ARAAETE AE AdE A, tue = FHALEIT AHEUAH onsh=
Ao g gyt

ST ConvexHull - #2AE(H A ® 5 7P H#2)9 e Fasote] #H@dych. 2%

Z

ST DumpAsPolygons — Fo]Z @AE WE=29] geomval (geom, val) rows 29| FgHS whakghyrct,
oFFJ band num ©] AP A ¢4 A9 HE IH+= 12 HEE Jyoh

ST Envelope — |AE A ©h9jo] AXYHE ekt

ST GeoReference — YW o2 AA AZ=m(world file)oll A & 4= = ZAAH GDAL E+= ESRI
PAo] T Az vE HolHE X3ste] wHgiY T 714232 6D

>
r
i
i
&
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ST HasNoBand — Fo]Z WiE £ZE 712 WMEVIQE Ao true & =dFUth o%% band
num ©] AAE 2] ¢f2 AH¢, Mt AT 12 FEEYT

ST Height — ZA 2E 9] o] & gyt

ST Hillshade — A1 917}, T, 719t T= AbsA QEe AHgstel 15 daE Mo Aby
292 wagt 9L

ST Histogram — ZAE = FAE AW doly Bu] HE Hl HQ(raster coverage data
distribution separate bin ranges )& 22F5t= S|AEI o] HgHS utaghych A A= R HSA]
A9 e £AES AEHeR AEUL,

ST Intersection - #AE EE= F/9] @A FRole HE O EE oy P
2o E et F|stold  wAtE UEHE A QWEZY  pixelvalue A9 IS
Ll B

ST Intersects — ?41/\131 Z7Rog By = fAH Bl oW EE wAste AL true E
ey n. HiE 7 (Be NULL 2 AAR)E fled, HAHe J1E dHE Fa 7)se
Ayt i WMot AlgEe 49, @6 (NODATA otyzhe 7Hl 27 o&
Rz HEo] A% Hyo.

ST IsEmpty — A/ QW EZ]7} ¥l GeometryCollection, Polygon, LineString, Point 5% 7% TRUE &
grekeh o}

ST MakeEmptyRaster — AT X @ v A 37] 2 olm|z] Ho kA Aro] 7]27] (scaleX,
scaley, skewx & skewy) ¥ FHFEZZE A[AR] (SRID 7} FojH HFAGH), Tl A4(F 4
=°]) 5 71EA HAH HolgHE AT 4 = volHE Yot A= Raster T|o]E

ak

#lo]ol7} postgis ol AAEULE SRID 7} ATEE Ao I7 ABIAZ o 7=Z (0O=
AREUS(ERA 0 olA2 AA HolHZE fle Ay Helelg 27 A4Skl A%
7I's iy )

ST MapAlgebrabxpr — 1 #AE WME ¥ Algd 4 HAE WESL pixeltype o] Faeh
PostgresQL ©] T4 A4HS Z8sto] FAH 2L one band Raster & ZHAFUTh ofrd
HE7} =2 42 9 band1 2 FEHUTH

ST MapAlgebrabxpr — 2 SHAH HHE HAH: AlFH 2 7] 4 HAE WMEL} pixeltype 9 8T
PostgresQL ©] W4 AARS H-85te] FAEH AME-F one band Raster & 2Pt} ofFd
A2 =2 o

|

rm

O

=
HHEZF 2] A =] 7] 4% g9 1 2 tsgynh O 23R A7 raster = ARA raster
olslf Aol grid 91 oA AEHM (=, 7I=°l7] E€ A FU) "extenttype""j7i H
oaf AFold HE 7F Yt "extenttype"S] F-2: INTERSECTION, UNION, FIRST, SECOND.

ST MapAlgebrafct — 1 W= HA: AlFH 49 A8 MESQ} pixeltype 2] -GGt PostgresQL 9]
4 AALS A8510] FAE N2 one band Raster S ZHAJSHU ) o2& WiErE 2 A ] A]
%2 7% band1 2 THEHUYTH

ST MapAlgebrafct — 2 W= BH: AFd 2 7§ 48 HAEH =Ll pixeltype o] &
PostgresQL 2] W4 AAMS H-85te] FAEH AME-F one band Raster & 2T} ofF
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MEs} A=A

%S 7% band 1 B HEHUTE TRoF 2| A EZ] FOT Extent type <&
INTERSETION &2 T|ZE

ST MapAlgebraFctNgb — 1 H1E= H&: Map Algebra Nearest Neighbor AF82F % 2] PostgresQL 2]
7I's& A8she U9 Raster MES] 59 o2& Zste PLPGsaL 4 7159 Z¥el

ST MetaData — pixel size, rotation(skew), upper, lower, left 53 Z-2 raster Q. H A E o] st 7] &

Het glolgE Hrghgct.
ST NumBands — AE AAE FAdsta = WES &5 vk},

ST PixelAsPolygon — 54 3 <& Ao Aofole #diLy ghe AeHED JHEIFH=
Hrekehuot.

123 Y raster FEET} gho] @E raster HIES] RE TAS

ST PixelAsPolygons — Z A 9]
A gtol= A QU ERE H

ST PixelHeight — FEE F 2511 Q& dAH &9 dAo] =o]5 wragrct

ST PixelWidth — FHE F =zl 9t dAEH ¢ DA Yu|E wrsksh ot

ST Polygon — oFf dlold el obd WA g skl wWAe zgoz H4H o2y
AonEalS W 1 of o} WE WMErh ARHA e A%, We A AEges

ARG,
ST Quantile — A2 Ei= A7e] wetold WAH Ei daE ol AnA tiE 29148

Aatgyot. whebd, g2 SHAE 9] 25%, 50 %, 75 %2] WEolA dAE E 5 sy

ST Raster2WorldCoordX — A, ] 3] 7|stehd AT x HRE HreUch E 9 g9

Mol 15E AFgT

){l

ST Raster2WorldCoordY — Z{AH, & 2 P9 7|slety et v uE eyt & 9 g9
Ho = 1 5E AZRr.

ST Reclass — QYEozHE EEZ dHit oz IAE 22L& HAEH. Nband =
AASEWEAUTE nband & AFEHA 9k 2S¢ 1 2 2FgUth RE 2 #EEL
HstA] oF2 AHOlA mreHEUT AlolA AR: 16BUI band & 8BUI & g 1A = &
U Ao et dE ey

ST Resample — T}Z raster oA A=A} UHZ raster geoferecing 442 He 1811 ¢oj9]

I8 E FY, new dimensions, AAHE UEY d1YEFS ©]85to] raster & S
e A g2 NearestNeighbor (Fol E= vl= HA, o5 AF, 4, CubicSpline E=
FIzxA FMEY GnES AF8ste] ALEYLE T ZE X NearestNeighbor ¢t}

ST Rescale — scale ©] 72 (= TA F7])& XEoteo] HHAHE HAESFdYT A=z HA
Zr-& NearestNeighbor (o] T+ u|= &=}, Bilinear, Cubic, CubicSpline =+ Lanczos reasmpling
&S AHESt] ALEY 712352 NearestNeighbor 91U T
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ST Reskew — 7|&7] (E+= 3 w7 H4)E 245t HAHE JASIdUS A= g4
&2 NearestNeighbor(oﬂcﬂ T o|= A=A}, Bilinear, Cubic, CubicSpline ™= Lanczos reasmpling
A 1SS AFESte] AAEUYTE 71272 NearestNeighbor QU T

ST Rotation — 2tt|t S AE 9] §]4-S ¥Hekghct.

ST SRID — spatial_ref_sys E|o]&°f A2 H #AE 2] 33t Hojds AHEAE qreshyh
ST SameAlignment — raster 7} 72 skew, scale, spatial ref & 7}IA]1 QO™ true & Wlslh,
Aol TRt AAAIRE A glo] 7R Q1A ¢FOe W false B WHEHRIYTH

ST Scalex — A WA~ A28 @olz WA Uu]o] x T4 44F WEFYT

e
i
=

ST ScaleY — AT TS A2HY] TS B4 Rolo] v 7Y Q4E W

ST SetBandisNoData — TRUE & W E 9] isnodata = 1S A Th

ST SetBandNoDataValue — no H|o|E|E UEE FojA Hl=EE st Zhe AU o7 d
HET XAEo] 92 &¥ O™ pand 1 2 7FFEHUYT) Nodata 4F22 vl35L7] YAl = nodata
value = Null 2 A3t

ST SetGeoReference — TH?F Tl 27
Mos sHoR &gy GDAL E
712752 GDAL JYth

Y.
Yet.
ST SetRotation — 28] ojulx] WA 84 S erieh BelE ATt

ST SetSRID — spatial_ref sys(HAAF: FHIEIZR) HolEo A" EA A=z HAHY
SRID & gyt

ST SetScale — #& FX A|AHIS] T9]z2 x ¢ fAMo] v 37|15 ARt &9 / A 4] /
=o| HSE Yt} Number units / pixel width / height.

ST SetSkew — georeference X ¢} Y 7| &7]& AATUHEE= 3S|A =metolH), @A shugt
AEE= A, &2 oz x et v & A4yt

ST SetUpperleft— T X, v i =2 IA ] F4gd B9 ghs A

o N

ST SetValue — F©{% COLUMNYX, Rowy TAl = EX Xé%
Aoz ozu FAEE HHAHYJE
A2 A 12 7Y

SEEE
ST SkewX — (&= 2171 o7} ¥4) AdHeA xS Waght,
ST Skewy — (3= 31 W) %) Aedn AL xS WEFLE

ST Slope — 1% Y2 WEQ] HR 7)27)E BT AFL BASHE o S8,
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ST SnapToGrid — ZAAtFH|olE FH9S HHste] A9 H A I o] 2HEH Tyt
A2 DM ZES NearestNeighbor (o] T n|= Ex}), o|F A3, FH, CubicSpline =
Lanczos HAET G118 ZS ARESIY] AXPE YT 7] EZEE NearestNeighbor YU th.

ST SummaryStats — A T Ay AR FolR raster HHES] Al $F HH, stddev,
Hag, AdEEe T 9k BAS wRUUD. olvd W A3sA ge A%
bandl 2 ZFF¥EUth

rLO"

ST Transform — A|QH MEY &S AHESte], deixl 311 dnds AlAagoR I3zl
HHAA AAHY raster & AFEIFUT. 3IHOSEE NearestNeighbor, Bilinear, Cubic,
CubicSpline, Lanczos ©] 1S ™ TJEEX= NearestNeighbor QU T}

ST Union — 1 ¥iEZ 44d she] Sz oy Bdol Heto] e
otf#H W= unioning & A ASHA] &2 AH2, band num 1 2 ZFHHUL 11
Ho= AA Ao HYdUtt. wx2 o] 39, At Zhe p_expression ©f &3] Ao)H oS
T ShAUTh LAST - oFF A= 2 HA] 3= ol HEE, MEAN, SUM, FIRST, MAX, MIN.

ST Upperleftx — FFd &3 =x9] H2H H4d x F7E Tegynh

ST UpperLefty — FJ5 F7F x9] AH 4 v AR E dragdiyrt.

ST Value — Fo|x 3 X, € y oA =4 = EFA 7|sted HoAel §4 99 &
greketych WiE "= 1 oA AFete]  AAEZR] 2 AHS 1 2 s ch
exclude_nodata_value 7} false 2 AAE0|QJ+= A9, BE TA (NODATA E3Heo] oAl zhe
watstal e §ieels Aoz gyt 7S A nodata 7t AEEHA 2 A,
e o] HEF HloJE oA HEHT

ST ValueCount TA Zf HEE Iglsl= I=o S WHEoty e Foxl e 714
PAE O] Folxl HiEo] MM 5 ALY offd WETE (AR g A HEEE
HHE 1. 7]EA O F NODATA #F Al A4t=z] orsuyth. T12ja gAY o BE G2
o] g Wit Zre 7P 7k LR SREEEYT

ST Width - #iAF FHAS] HH|E vhekgch

ST World2RasterCoordX — EQIE Z] W EF(pt)?] ZAH P2 HiEstAY HAEHo AlA F3t

Ao e x 311 Y AlAL S (xw, yw)s T

G
<
-EL

ST World2RasterCoordY — 2| H| E](pt)] A

ne,
o
1.1
||

stV S aE o] AA B3t

IlE AE
AlA"H] el x 18|30 Y AlA JE (xw, yw)S ¥HFY o}

ofgfof FolH FFLEL PHL FHFHAL geometry dump E= geomval HIOJE] §3 QHAE 9]

= S 5= postGls TS YU Th
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ST DumpAsPolygons — F % 2 AE W=, geomval (geom, val) rows 2] e Hragiyct. ot
band num ©] A= 2] 52 79, band num 2 1S 7|20 = YTt

ST Intersection — AH F= F/HY HAEZE FHots F2 = HAH 2 ZoUEgS]
vectorization 2] geometrical intersection <& WEIHE geometry pixelvalue 39 HS
Clg=gii=g

ST Dump — A 2HEZ G1& TH=+= geometry_dump (geom, path) rows 2] A|EE wigtgct,

ST DumpPoints — A QHEZE FAct= E HEE geometry_dump(geom, path, Point @} A<=
a2 F4d) P9 AP wreeyn. o] dee Yo Weels @4 (Set-Returning
Function - SRF)J Y t}.

ST DumpRings - Polygon = FAst= ¢ HF(Exterior) % UWF (Interlor) 2 (Ring)=
geometry_dump(Polygon ¥ 4= vjdR2 FAH) Pof Yoz fraturt. o] e A

HIetsl= $4=(Set-Returning Function - SRF) 4 Y t}.

13.6.PostGIS A2} ¢+E

o}aﬂoﬂ FolZ FFEL AHL FHSIAL PostGIS spatial types 2 box* family = Y& 5= PostGIS
drs AUT T3 =9 box family = box2d, €} box3dd 2 FAH YT

Box2D — A H|Ez]e] Xt W9l UEH+=BOX2D = HHeh
Box3D — | H|Ed] 9] o HeE YellE BOX3D & WHEHYT)
Syt

riol

Box3D — #AE 9] elclosing box 2] 3 AFY EH-E Hi
ST 3DExtent — A QHE2 9] FE& Aot box3D HH2E HIAE HHEoh= A &
ST 3DMakeBox— 5¢1%1 3d ZQIE Z]eHEgd 95| Hol%= Box3D & At

ST Estimated Extent — S0l FZF Ho]E9] 'ZAH ' extent & WIESU Ty AL
A o] FANA 7P AdYct. weF XA ZR] etk @A A7npr ARgE 7/1%”’]"4'-

ST Expand — 48 ZQWEZS HIRY HA=RY RE Wgoez SgH HiRd HAE
HH3FehY o} Double precision & AH8-&Y T

ST Extent — A QHE®] AEZ Aol v PHAE Rigtels YATHAYT
ST _MakeBox2D — Fo]%1 ZRIE e Eg o5 A% Box2D & AUt
ST XMax —2D,3D &2 AW Eg] Hh2Y HrA0] x o g2 vheketych
ST XMin — 2D, 3D &2 X QH|Eg] vl "A0] x 4 LS wrehrh

=

ST YMax — 2D, 3D &2 Z| QW Eg vHY HrAo] vy Hof 3hZ vhekohy
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ST YMin — 2D, 3D &2 X|QoHEZ HILY HA9] v

By
b
=
o
rE
ok
2
e

e
R
2l
filo
re
ol
Eélg
T -

ST ZMax — 20,30 5-& 7| owE2] vheq ulAel 7

ST ZMin — 2D, 3D 2-& Z|Qu|Eg] &Y A 9] 7

ﬁ:
P
=
o
rII
rio
iﬁ
i

[

13.7.3D A| Y PostGIS T4~

ofe]] FofXl 52 Z-index & FAISHA 943l 3D & A ¥3h= PostGls &rs AU

AddGeometryColumn — 7|& &4 Ho]lEo| AW E AHS FIHUT 7280w A ols517]
oA AF 2AETH= type modifier & AHEZUTE Fol 7|8FE @2fE check A2 47]
A5t use_typmod ©f THSH false 2 AETYct.

Box3D — | eHE Y] X 5 ZFHolH= BOX3D & &Y rt.

DropGeometryColumn — 3%+ Ho|EZRE ZQHED P& A Adrt

GeometryType — A|QHWEZY F3dS EXE=z watgyct. <f: 'LINESTRING', 'POLYGON!,
'"MULTIPOINT' &

ST 3DClosestPoint — G2 ©f 7F4 77k 61 o)A 3 Y POINT & whagtyth ol= 3p &-&
ghelo]l A WA Hduyrct

ST 3DDFullyWithin — 3D Geometry ] ZE Zlo] M2 2149 Azl Hides A2 true &
grekei o).

ST 3DDWithin — 3D(z) Geometry 3¢ WalA F AW EZS 3 2l FIteA Q] A7t
21785 A Well 2= A9 TRUE & HHekgt

ST 3DDistance — Geometry F+3°| HsiA F ZeHE] Ato]o] 3 2 A A (T3t
FRAE 7€l ¢ @9)E vtk

ST 3DExtent — A| QW EZ] ES A= box3d HFY HAE Hglel:= A S4AYch
ST 3DIntersects — F+ A QHEZ7}F 3 2 Z7toA "ZHAo2 wA"sl= FL TRUE &
HrskslY o} Point 2 LineString TS thAt o2 St

ST 3DLength — A @MW E2Z]7} LineString T MultiLineString & 7% 2 2HY T 3 24 Aol A 9]
Zol& Wkttt z #to] = S 3 Y, 128A] O™ ST Length(E+= ST Lenght2D)2}
Ay}

A=} .

ST 3DLength Spheroid — EFEA|ef 7]¥tste] 1 =& T3t W ER L] ZAolE ARt o]

gH= ST_Length_Spheroid 2] 3 It}

r°1‘

ST 3DLongestline — & A 2HEZ Atolo] 3 2t 7H4 71 2pel& =dFU
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ST 3DMakeBox — 0% Fotdt @ A 3 Y Point A QW Eg o] <5 Aol= BOX3D &
gt

oA = A E Atelo] 3 2 A HFAE(F

)

ST 3DMaxDistance — Geometry
#HEAE 7IEoR T B9

ﬂllm :IO

ST 3DPerimeter — ] 2HE 27} Polygon T+ MultiPolygon & A% 3 2} A4 9o &Y Zol&E
LlecigBi=g

ST 3DShortestline — 5 AW E@ Atol9] 3 3 714 &L =91& E& &Y}

ST Accum — Al A HEZS] HldS F5¢Y

M)

=3
ST AddMeasure — A&} £ 3 Apo] AgZAQl B &2 940 o H JAS whakgyrt
ZHEY7L F4 AFE 7HAA &= A9, sturt F7HEUTE Geometry 7F S A7t
gJow A oz o] 7] Huyth 2Z  LINESTRINGS 2} MULTILINESTRINGS WHHO]
A L=y,

ST_AddPoint — LineString 2] Point<position>(0 7|8t Q1d]A) <tofl point & 57} T}, position %l
AFEH -1 gto] 7124kol ™ LineString © BFIEF $12]9] Point 7} F+7HE U T

ST Affine — SHHol W3k(translate), 3] H(rotate), T7](scale)?} &2 ZAES F+3H5H] $dl
2] QU Eg]o] 32 ofH HZH(Affine transformation)= -8},

ST AsBinary — Geometry/Geography ZA|E SRID HEtHolEE ZSH5HR] %S Well-Known
Binary(WKB) ™o 2 whakehct

ST AsEWKB — Geometry/Geography ZHA|E SRID HElH|o|E]E XE3St Well-Known Binary(WKB)
Fujog whghghr,

ST ASEWKT — XY E=ZE SRID HEHOJEE Z3SH Well-Known Text(WKT) ZEWHOF
Ll
ST AsGML — A QMW EZ]S GML(Geography Markup Language) A 2(2.1.2, 7|23 E= HA

3(3.1.1) ZH oz wHEshct,
ST AsGeolSON — A 2 H|E2]E GeolSON(Geometry Javascript Object Notation) X HH 0 2 HFEFS ]},

ST AsHEXEWKB — ZA]Q W EzZ]Z little-endian (NDR) EX big-endian (XDR) SIFH-E A}&35}o]
HEXEWKB ZH(HAE)o 2 whgloh

ST AsKML — AW E2]E KML(Keyhole Markup Language) 1S
o]-gsto] GML O] HA(Z7]5t HA 2), RS EA| 78 H 4
AR 5 A5

o U

STAsX3D — X3D XML L& 24 gArlozg ZedHEZE uIEsh]ch SO-IEC-19776-1.2-
X3DEncodings-XML

ST Boundary — ©] X@FE ] Zg HAl WHE WHI

179


http://postgis.net/docs/manual-2.0/ST_3DMakeBox.html
http://postgis.net/docs/manual-2.0/ST_3DMaxDistance.html
http://postgis.net/docs/manual-2.0/ST_3DPerimeter.html
http://postgis.net/docs/manual-2.0/ST_3DShortestLine.html
http://postgis.net/docs/manual-2.0/ST_Accum.html
http://postgis.net/docs/manual-2.0/ST_AddMeasure.html
http://postgis.net/docs/manual-2.0/ST_AddPoint.html
http://postgis.net/docs/manual-2.0/ST_Affine.html
http://postgis.net/docs/manual-2.0/ST_AsBinary.html
http://postgis.net/docs/manual-2.0/ST_AsEWKB.html
http://postgis.net/docs/manual-2.0/ST_AsEWKT.html
http://postgis.net/docs/manual-2.0/ST_AsGML.html
http://postgis.net/docs/manual-2.0/ST_AsGeoJSON.html
http://postgis.net/docs/manual-2.0/ST_AsHEXEWKB.html
http://postgis.net/docs/manual-2.0/ST_AsKML.html
http://postgis.net/docs/manual-2.0/ST_AsX3D.html
http://postgis.net/docs/manual-2.0/ST_Boundary.html

ST Collect — Th2 2| Q| Eg 9] A M)A ZHH ST_Geometry & A= HHHYTH.

ST ConvexHull — AAH ZeHEZ HS T EHAE A EE #24(Convex Hull)S
Polygon A2 HEZZ wratgiyct.

ST CoordDim — ST Geometry Ztoll tigt AW E&e] FE ZL(XY & 2, XYZ & 3 5)=
gkt o] 3Fpr= SWL/MM A 5 ST_NDims o] A Yyt

ST CurveToline — CIRCULARSTRING/CURVEDPOLYGON = LINESTRING/POLYGON & gt}

ST Difference — A 2WEZ] B o WASHA] of+ AWEZ S A o 7S YEfi=}
A QW EZE Hrehet .

)
Olt
=

ST Dump — A 2HEZ gl1-& FA5= geometry_dump (geom,path) rows & A2 Htagiyct |

ST DumpPoints — X Q2HEZE FASIE RE HE9 geometry dump (geom,path) rows <]
A2 Tty

ST DumpRings — &2 WHd, ¢J7 2 UHEtti= geometry_dump rows £ Hrehelt}.

ST _EndPoint — LineString A QW Ed 2] E4-& Point = HHEFgY Tt

ST ExteriorRing — Eg& Z|QuEzZe] oJF HE& Yetlles 4 2AERS HhEyro
Z|eH|Eg7t Zao] ofd 79 NULL 2 FHERUch. MULTIPOLYGON I} = &shA|
AEUr

ST FlipCoordinates — X @ Yy = fiAo=z FojA zeHEZS HAL HEshoh AYx
AHEE NdstAY 4ot AFEEolA &

ST ForceRHR — 2% T Z(Right-Hand-Rule)2 WES= polygon AFo] WS FAIY
Polygon ©flA &8 ZH(Exterior Ring)2 AlAWNSF, WE H(interior Ring)2 HF AlA WFoz
o) A7k TR,

ST Force 20 — E= &9 #Ad=E°] 24 X, v fHESS 77 S8 AeHE=E “2 A4
mErg Jdekghyot

ST Force 3D —XYZ REZ 2| QW EZE A3ttt o] 3t ST Force 3Dz 2] A JUth
ST Force 30Z —XYZ RE=® Z| QHEHE AeFYrt. o] &= ST_Force_3D °] HA YUt
ST Force 4D — XYZM REZ 2| QW EZE H3tshct,

ST Force Collection — A] 2 W E2]S GEOMETRYCOLLECTION 2 HH3$H ).

ST GeomFromEWKB — Extended Well-Known Binary(EWKB)olA 2| A ZE ST Geometry & 2
il =g

ST GeomFromEWKT — Extended Well-Known Text (EWKT)OlA 2| A= ST Geometry & e
Eleda=gRi=g
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http://postgis.net/docs/manual-2.0/ST_Collect.html
http://postgis.net/docs/manual-2.0/ST_ConvexHull.html
http://postgis.net/docs/manual-2.0/ST_CoordDim.html
http://postgis.net/docs/manual-2.0/ST_CurveToLine.html
http://postgis.net/docs/manual-2.0/ST_Difference.html
http://postgis.net/docs/manual-2.0/ST_Dump.html
http://postgis.net/docs/manual-2.0/ST_DumpPoints.html
http://postgis.net/docs/manual-2.0/ST_DumpRings.html
http://postgis.net/docs/manual-2.0/ST_EndPoint.html
http://postgis.net/docs/manual-2.0/ST_ExteriorRing.html
http://postgis.net/docs/manual-2.0/ST_FlipCoordinates.html
http://postgis.net/docs/manual-2.0/ST_ForceRHR.html
http://postgis.net/docs/manual-2.0/ST_Force_2D.html
http://postgis.net/docs/manual-2.0/ST_Force_3D.html
http://postgis.net/docs/manual-2.0/ST_Force_3DZ.html
http://postgis.net/docs/manual-2.0/ST_Force_4D.html
http://postgis.net/docs/manual-2.0/ST_Force_Collection.html
http://postgis.net/docs/manual-2.0/ST_GeomFromEWKB.html
http://postgis.net/docs/manual-2.0/ST_GeomFromEWKT.html
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ST GeomFromGML — GML E3Jd o2 ZQUEdE < Hho} postGlS AW E7 QHAEE
gt

ST GeomFromGeoJSON — GeoJSON ZA|eHEZE <8 Htol postGlsS A HEZ AAES
LlecigRi=g

ST GeomFromKML — KML EJo2 Z|QouEgE <8 Hto}l pestGIsS X QHEZ QHAEE

Zelghe,

ST GeometryN — Z] QW E 2|7} GEOMETRYCOLLECTION, (MULTI) POINT, (MULTI) LINE, MULTICURVE
T (MULTI) POLYGON, POLYHEDRALSURFACE 7% 1 ¥ N W7 =3-& vtaghch 194
o™, NULL & vrekguct,

ST _GeometryType — ST_Geometry %2 A QU EZ 32 ¥rakgyct.

ST HasArc — A QU EZ EEx XQoWEZ ZAAMo| circular string = EISt= AL true &

Hreketuot.

ST InteriorRingN — T2y 2 eHE=|e] N WA Yi ZRIAERHS dhekshyct, 2o v E 7}
thzhggo] oty A ozl N o] H¢] HholgtH NULL & HHekgyct

ST InterpolatePoint — 017 ZRIEZ ulgte A|M 9] W E 4 2|4 32 Tty

ST IsClosed — A AE& 9] Az} B ol AX|5H= ¢ TRUE & HEEFEYt}. Polyhedral 73-$
TFHLE 25 Ql& Yt (volumetric).

ST IsCollection — Z] 2 W E2]7} GEOMETRYCOLLECTION, MULTI{POINT, POLYGON, LINESTRING, CURVE,
SURFACE}, COMPOUNDCURVE ¥ 7% TURE & WHtgtuct:

ST issimple — o A@AERIE 2] WA i A7) AT Zol WA AenEd EIEE
ZAA T QA e 7% TRUE S HHeHsh T,

ST Length Spheroid — LineString == MultiLineString | 2HEZ| 9] 2 AY Ex= 3 2} Ao A 9]
dolE gdAle] 7IEtste] A4tguch 2l EQe] mrt F/9kelal £ glo] dolE
SAstua & o f-8gych

ST LineFromMultiPoint — MultiPoint A 2 H|E 2] o)A LineString & AT Y},

ST LineToCurve - LINESTRING/POLYGON & CIRCULARSTRING, CURVED POLYGON ©2. = Hekghy o},

ST Line Interpolate Point — A< wa} HHE AL point A eHEZZ HI&gtUch &= HA
"j7HR = LineString o] theh Zole] H|EE UEH= Fsi4F(Floats) Frol™ o0 I 1
Atolo] e Argsliof gyt dE U Eg]lE= WEEA] LineString ©]ofoF gyt

ST Line Substring — % LineString A QU E] oA 2 2} AFo] & Zolof fist A& @ =7
Hl&of dllgdol= LineString X LHEZE wiadUct & w4 9 A ¥4 d+= o

1440l o] 55 £57(Floats) UL,
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http://postgis.net/docs/manual-2.0/ST_GeomFromGML.html
http://postgis.net/docs/manual-2.0/ST_GeomFromGeoJSON.html
http://postgis.net/docs/manual-2.0/ST_GeomFromKML.html
http://postgis.net/docs/manual-2.0/ST_GeometryN.html
http://postgis.net/docs/manual-2.0/ST_GeometryType.html
http://postgis.net/docs/manual-2.0/ST_HasArc.html
http://postgis.net/docs/manual-2.0/ST_InteriorRingN.html
http://postgis.net/docs/manual-2.0/ST_InterpolatePoint.html
http://postgis.net/docs/manual-2.0/ST_IsClosed.html
http://postgis.net/docs/manual-2.0/ST_IsCollection.html
http://postgis.net/docs/manual-2.0/ST_IsSimple.html
http://postgis.net/docs/manual-2.0/ST_Length_Spheroid.html
http://postgis.net/docs/manual-2.0/ST_LineFromMultiPoint.html
http://postgis.net/docs/manual-2.0/ST_LineToCurve.html
http://postgis.net/docs/manual-2.0/ST_Line_Interpolate_Point.html
http://postgis.net/docs/manual-2.0/ST_Line_Substring.html
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ST LocateBetweenElevations — ZZA o2 A= HLo 1o} Watsts @452 7 o=
AeHEZ(ZAAM) 2 Wyt 3D, 4D LineString 2! MultiLineString A @ H| E2]TF
A

ST M — Point ¢ M Z2 HHRFsEAL ¢le Aol NULL g2 Fheketyrct. 122 HHEA] point

olojof gk,
ST _Makeline — Point T+ Line A 2HEZE ©]-&5}l9 LineString & AT Y}
ST MakePoint — X, Y,Z, M 59| 7}2 ©]-835}9] 2D, 3Dz E+= 4D Point A 2HEZE AAATYL]

ST MakePolygon — F=0|%I &lof oJsff JFAH Ee|2S ABAdUTE 4= geometries = FIEA]
2o gRIAEg]o]ojop gty

ST MakeValid — vertice & 9% &3 FaotA ¢ ALUWEHS FaESH WEE AEE
Elali=g

2] w2e] A3t (H 22 w2 e}

ST _MemUnion — ST_Union &< -
o W2 T2AA AR AR YUY T

o
o m>l_‘
lo
1)
=)
i
rE
rh
ell
o
R
=

ST Mem Size — Geometry 7} £ Q5= & Wy F7t (HolE)9| Z7|& wHekghyct
=

ST NDims — AW EZ]9] FE ZF(XY = 2, XYZ = 3 )& A (small int) gt
WHE2:230r4.

ST NPoints — A| QW EZ]oA A9l 7|4 (vertexes)

i
rE
o
dt
ok O
o

ST NRings - 2| @ #|E27} Zal2 Bt W 2229 49
ST Node — ZHRIAEH o] =Y

ST NumGeometries — RJFoF 2] @ H|E 2|7} GEOMETRYCOLLECTION (or MULTI*)Y 7L 2 @ HEZ] 9]
TE vreRynh od 2w EL S Ae 12, 182 = 9 NULL S Hreetyoh

ST NumPatches — PolyhedralSurface & W (faces)®] 7I4E HbgH Uttt Polyhedral A 2 HEZ 7}
obd 7% NULL 3= whebeiuot,

ST PatchN — PolyhedralSurface XX PolyhedralSurfaceM ZA|QHEzZQl AL He2 1 HH
Al&sk= N HA 2] QU Eg(Face)E, 1HA] O™ NULL 32 wHekiy ot

—

ST PointFromWKB — Z=©]% SRID &} WKB 2XE] A eHEHE wE5Ur}.

fle

ST PointN — LineString 1= CircularLineString ] HEZ el H-¢ 22 1 BH AZ5t= N HA

A QHEZE, 1387 oW NULL #HS whekghyrct.

ok

Ut

ST PointOnSurface — EHHo|| HFEA] 9X]35l= Point A QH|EZE HIEl

ST Polygon — A= LineString ¥ SRID & ©|-&3|4 ATt Polygon & WISl

3

Uk,
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http://postgis.net/docs/manual-2.0/ST_LocateBetweenElevations.html
http://postgis.net/docs/manual-2.0/ST_M.html
http://postgis.net/docs/manual-2.0/ST_MakeLine.html
http://postgis.net/docs/manual-2.0/ST_MakePoint.html
http://postgis.net/docs/manual-2.0/ST_MakePolygon.html
http://postgis.net/docs/manual-2.0/ST_MakeValid.html
http://postgis.net/docs/manual-2.0/ST_MemUnion.html
http://postgis.net/docs/manual-2.0/ST_Mem_Size.html
http://postgis.net/docs/manual-2.0/ST_NDims.html
http://postgis.net/docs/manual-2.0/ST_NPoints.html
http://postgis.net/docs/manual-2.0/ST_NRings.html
http://postgis.net/docs/manual-2.0/ST_Node.html
http://postgis.net/docs/manual-2.0/ST_NumGeometries.html
http://postgis.net/docs/manual-2.0/ST_NumPatches.html
http://postgis.net/docs/manual-2.0/ST_PatchN.html
http://postgis.net/docs/manual-2.0/ST_PointFromWKB.html
http://postgis.net/docs/manual-2.0/ST_PointN.html
http://postgis.net/docs/manual-2.0/ST_PointOnSurface.html
http://postgis.net/docs/manual-2.0/ST_Polygon.html
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nE
N
or
)
Ind
[>

ST RemovePoint — LineString A4 Point & A7/ dYth @IAl (offset)= 02 7|&=C 23 Yt

ST RemoveRepeatedPoints — A|AH £E ZQIE Q] FojZ 2 eHEZ HALS viskshch

ST Rotate — ¥ & 7|22 AlA vt WFO = rotRadians(2fH] ¢t T2l 214 7 e )qhE-&
3|[3gE A oW EEE HtEhg .

ST RotateX — X & 7|22 rotRadians(2}H ¢t ©9l9] 34 Zh)wES 3T A evEYE
Hhekghy o,

ST RotateY — Y 2 7|92 rotRadians(2tt]¢t ©919] 3 7tk )uhE-2 3et oW EQE
Hhekghy ot

ST RotateZ — Z &2 7|5 22 rotRadians(2tt] ¢t &9 3 2tk )qhE-2 3)3et oW EQE
Llgci=iaBi=a

oz
o

ST Scale — "i7i¥ot G 2 eu|EQ 9] RG-S Folo] M2 2719 AHEE A
kel of|: ST Scale(geom, Xfactor, Yfactor, Zfactor).

ST SetPoint — Folf1 ¥} 2kql 2AEF ] ZJIE NE wAAHH. AFE 0& €=

ST Shift Longitude — A QHEZ RE 7|59 HE 24 Q49 point/vertex & 11, Ax %}
<0 9l A%, 360 F7F&Uth A= 180 AR 121d dlolg o] 0-360 H
AU,

R
o
(L=

ST SnapToGrid — ¥ A eHWEZS RE
Aojd ag5)o A dyrtt o] e T2 Ao xgtE ERJIEL= AlAsH, W Ed

=
2
o) S Folkd FHFI

ST StartPoint — LineString | LM EZ|9] A HA H-E point A LW EZ]Z HIEgct,

ST SymDifference — Z|QWEZ A 2} AU E®Z B 7} wAsHA] U= HEO Z|ouEZE
grektueh o]Z& il A (Symmetric  Difference)  ol2fil gyt offobd
ST_SymbDifference (A, B) = ST_SymbDifference (B, A)°]”7] W&EdYct.

ST TransScale — deltaX, delta¥ "j7/|H4E AFRSHe] oW EQ]E W3S T XFactor, YFactor
IASE AFEote] 718 AT A Y EE HHkehY ), 2D of| A gt

ST Translate — QIZAlOR &2} w7 HEE ARESte] Af QX2 2 oHE
ST _Translate(geom, X, Y) or ST_Translate(geom, X, Y,Z).

ST UnaryUnion — ST_Union I} ZA|9t @ HEZ T4 Q4 F&EA 5Tt

,_
l

r]I
riol
sl
i
i
s
14
Mo

STX — EQIES] X AEE WP A4S 5ot FL A9 NUL

183


http://postgis.net/docs/manual-2.0/ST_RemovePoint.html
http://postgis.net/docs/manual-2.0/ST_RemoveRepeatedPoints.html
http://postgis.net/docs/manual-2.0/ST_Rotate.html
http://postgis.net/docs/manual-2.0/ST_RotateX.html
http://postgis.net/docs/manual-2.0/ST_RotateY.html
http://postgis.net/docs/manual-2.0/ST_RotateZ.html
http://postgis.net/docs/manual-2.0/ST_Scale.html
http://postgis.net/docs/manual-2.0/ST_SetPoint.html
http://postgis.net/docs/manual-2.0/ST_Shift_Longitude.html
http://postgis.net/docs/manual-2.0/ST_SnapToGrid.html
http://postgis.net/docs/manual-2.0/ST_StartPoint.html
http://postgis.net/docs/manual-2.0/ST_SymDifference.html
http://postgis.net/docs/manual-2.0/ST_TransScale.html
http://postgis.net/docs/manual-2.0/ST_Translate.html
http://postgis.net/docs/manual-2.0/ST_UnaryUnion.html
http://postgis.net/docs/manual-2.0/ST_X.html
http://postgis.net/docs/manual-2.0/ST_XMax.html
http://postgis.net/docs/manual-2.0/ST_XMin.html

o v AEE WHIUL AETESO @S A NUL S BT e

ST YMax — HFeH HIA 2D EE 3D = W EZ v Y k& wrskshych
o},

ST YMin — HFed ¥4 2p = 3p = ouEdD 9 v 24 Zhe whekshy

jins
)
Tlo

STz — X

QJES] 7 HWE VI A8/ S A NUL & ekt
LIR=PARE} =

s

ST ZMax — Hh2Q Hf2 2D T+ 3D T ALHEZ] 7 o gha dretgy ot

AomEd ] 724 ghe wEE

i
rlr

ST ZMin — B A 2p &

ST Zmflag — A QHWEZ Q] zMm (A4 9ln]) 1 S H5(small int) ZFe=2 wFESHY T}, 0 = 2D,
1=3DM, 2 =3DZ,3=4D &Yyt

UpdateGeometrySRID — 2| 2HWEZ| A3, geometry columns HEF H|o|E]¢} SRID o] R E 1A 9]
SRID = AHlo|EFULE o] Aok 2AL Ad 3+ AL Aok z7A0] A SRD Aok 3H

gejol=gUct. 71£9] ZolThe old) 3 Aol s AW @ A9, =y Hel
ERLIRE

geometry overlaps nd — A &] 3D bounding box 7} B ] 3D bounding box ¢} 1w*}5l= -2 TRUE &
grekeh o}

13.8.PostGIS =141 X QW EZ] XY <

o}

48

@B Fo]7 452 CIRCULARSTRING, CURVEDPOLYGON, 12|11 th2 IA QW Ed] (35S
st 4 9l PpostGIS F4E UL
AddGeometryColumn — 7]&2] &4 Ho]Eo] A eHEZ AH

= F7HUn 7124 or 93]
AloF 2HHEY A type modidfier & AREFUTL Z2ZA o= oSt o= AleF
ZHY Aol #9 TAAHtype modifier)E AMEdUT. PF2 7IRte=S= - check
AFzAL 712]7] 913t use_typmod A false & Al

Box2D — Z| e E o H9E HEtil= Box2D = Hreteiy
Box3D — Z|eHEd o HE HEtl= BOX3D = Hreteiy

DropGeometryColumn — 5%t Hlo]E2XE X eHEZ P& AAFTY )

GeometryType — Z2Ez QU EZ S A2 WY rcth <f: 'LINESTRING', 'POLYGON!,
'MULTIPOINT', etc.

PostGIS AddBBox — A| W Eg]d| vHeY HAZS F7Feht,

PostGIS DropBBox — Z| QW EZ|FE Hh2H HfA F4E AARb



http://postgis.net/docs/manual-2.0/ST_Y.html
http://postgis.net/docs/manual-2.0/ST_YMax.html
http://postgis.net/docs/manual-2.0/ST_YMin.html
http://postgis.net/docs/manual-2.0/ST_Z.html
http://postgis.net/docs/manual-2.0/ST_ZMax.html
http://postgis.net/docs/manual-2.0/ST_ZMin.html
http://postgis.net/docs/manual-2.0/ST_Zmflag.html
http://postgis.net/docs/manual-2.0/UpdateGeometrySRID.html
http://postgis.net/docs/manual-2.0/geometry_overlaps_nd.html
http://postgis.net/docs/manual-2.0/AddGeometryColumn.html
http://postgis.net/docs/manual-2.0/Box2D.html
http://postgis.net/docs/manual-2.0/Box3D.html
http://postgis.net/docs/manual-2.0/DropGeometryColumn.html
http://postgis.net/docs/manual-2.0/GeometryType.html
http://postgis.net/docs/manual-2.0/PostGIS_AddBBox.html
http://postgis.net/docs/manual-2.0/PostGIS_DropBBox.html
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PostGIS HasBBox — ©] A QHWE=Z]S] BBOX ©| ZWAIEUcHH TRUE = Hbgh 1™z 9koH
FALSE & wHehghyrct,

ST 3DExtent — 0] FA& Lol Box3D HHe T HIAE WHEkol= A Syt
ST Accum — HA. AW EZ 9 vjE-S F+53
ST Affine — 3SHHo]l WStranslate), 3] (rotate), I7|(scale)2} 7L ZAES £33517] Ad|

| QW EZ ] 32 o HEHAffine transformation)2 -3t

ST AsBinary — Geometry/Geography Z4A|S SRID HEtHo|EE ES5IA] %S Well-Known
Binary(WKB) Zio 2 Htsighct,

ST ASsEWKB — Geometry/Geography ZJZ|E SRID WEIHo|EE& ZE3E Well-Known Binary(WKB)
ZHog urgshyct,

ST ASEWKT — Z|QHWEZE SRID HEHOIHE I3t Well-Known Text(WKT) ZEWoz
Hrekehy o,

ST AsHEXEWKB — X] QW EZ]E little-endian (NDR) F+= big-endian (XDR) AT H-& Al85}4
HEXEWKB ZH(HAE)o 2 whakghr,

ST AsText — Geometry/Geography Z{A|E SRID HEHH|o|E] & ETS}R] &2 Well-Known Text(WKT)
zoioz wrekshycy,

ST Collect — & e HEZ] H3toA ZAHH ST _Geometry ZH= WUt #HiglElE= f32
Multi* = GeometryCollection A Q| E=Z] Yt

ST CoordDim — ST Geometry Ztoll digh QoW E=ZQ X7 Z5p(XY & 2, XYZ & 3 5)E
Hrskgty et o] g4 swi/MM ARF Z ST _NDims o] E3 iyt

ST CurveToline — CIRCULARSTRING/CURVEDPOLYGON = LINESTRING/POLYGON ©. 2 Heg T},

ST Dump — gl A|LHEZE FTA5}= geometry_dump(geom, path, A LHEZS} AL wjd=z
+A45) PO oz wtekehyct, o] g S whelsh= 9h4(Set-Returning Function -
SRF)YJ Y T}

ST Estimated Extent — 0% F7F Ho]E9] 'FHH" extent & FEIYTLE FHLS A HEY
AY 9] TAHANA 7HAL AU A Aot Fom A4 A7nprt AREHYTH

ST FlipCoordinates — 50171 X QHEZ 9] x YW v & ¥HESH 2 oW EE gradyrt. 9/4x
AAE 5] 2 Ho] AU 4 A= st= AHHEA F-8dYth
ST Force 2D — RE &8 BEAgEo] 97 x 181 v HEEL 7177] 96 ALHEE

1/211_0_] EE"E ;qg—__—g ]/]q_

ST Force 30 — ZA|RUEZE xyz Rtz HAgghot o] gt ST Force 3Dz © HA
o5yt
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http://postgis.net/docs/manual-2.0/PostGIS_HasBBox.html
http://postgis.net/docs/manual-2.0/ST_3DExtent.html
http://postgis.net/docs/manual-2.0/ST_Accum.html
http://postgis.net/docs/manual-2.0/ST_Affine.html
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ST Force 3DM - A QHEZE xyz RER A2t

ST Force 302 — XA|QUWEZE xyz Rtz HEgYrh o] 4= ST Force 3D ¢ HHA
SET

ST Force 4D — XL HEZE xyzM REZ AT}

ST Force Collection — geometry & GEOMETRYCOLLECTION & W&t

ST GeoHash — ZA|QUWEZE GeoHash(geohash.org) ZWo=z HESHY 4 di/jHSE
ol-gste] #xE FLo AEEE AT 4 d5Uch

ST GeogFromWKB — WKT EX EWKT oA A% Geography A4S Wyt wGsss
74 9= (EPSG 4326) X HAE 7HFHTh

ST GeomFromEWKB — EWKB |4 2% ST_Geometry %= WHeHety

o},
ST GeomFromEWKT — EWKT |4 A% ST_Geometry 3t Wratact.

ST GeomFromText — WKT oA Z]A%H ST_Geometry #-= WHetgtct,

ST GeomFromWKB — WKB l|A] X ¥ ST_Geometry af= Ryt
ST GeometryN — Z]iﬂﬂEﬂﬂ GEOMETRYCOLLECTION, (MULTI) POINT, (MULTI) LINESTRING,
MULTICURVE Z+= (MULTI) POLYGON, POLYHEDRALSURFACE 91 ¢ 22 1 HE A&SH= N

A Zliﬂﬂiﬂla, A ofow NULL ZHe drekgh ok

= — A 9 vhed ut2vt B o vhey shash AXsh TRUE & WU W) UE ey

&<l —A 9] v-eq uhas} o] uhed vrach HAAY B 9| ofee] 9low TrRUE & WHEHET

ST HasArc — A|QHEZ E= XQHEZ ZAAXHo] Circular String & ET5H= H-$ TRUE &
Ll =B =g

ST IsClosed — LineString 9] A2 3t Eo] Ax|ot= 4% TRUE & ¥HagYct oA B2H2

23 Yt} (volumetric)

ST IsCollection — Z] 2 M| E2]7} GEOMETRYCOLLECTION, MULTKPOINT, POLYGON, LINESTRING, CURVE,
SURFACE}, COMPOUNDCURVE ¥ 7-¢- TURE & ¥H&tgyth:

ST IsEmpty — A|2HE 2|7} ¥l GeometryCollection, Polygon, LineString, Point 59 7% TRUE &
grekehy o}

ST LineToCurve — LINESTRING/POLYGON <& CIRCULARSTRING, CURVED POLYGON & W &5ttt
ST Mem Size — #| Q| E2)7} 2A|5h= & 2] F3ke] A7|(Ho|E Tef)E wraghynt

ST NPoints — A| QW EZ]ofA HO 4= (vertexes)E WraHtt.
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http://postgis.net/docs/manual-2.0/ST_GeomFromEWKT.html
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http://postgis.net/docs/manual-2.0/ST_GeometryN.html
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http://postgis.net/docs/manual-2.0/ST_Geometry_Overbelow.html
http://postgis.net/docs/manual-2.0/ST_HasArc.html
http://postgis.net/docs/manual-2.0/ST_IsClosed.html
http://postgis.net/docs/manual-2.0/ST_IsCollection.html
http://postgis.net/docs/manual-2.0/ST_IsEmpty.html
http://postgis.net/docs/manual-2.0/ST_LineToCurve.html
http://postgis.net/docs/manual-2.0/ST_Mem_Size.html
http://postgis.net/docs/manual-2.0/ST_NPoints.html
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ST _NRings — A 2HEZ]7} Polygon T+ MultiPolygon 91 7%, H(Ring)d 745 HrEghych

ST PointFromWKB — 2] = SRID 2] WKB o|A] AW EdES AT
e

ST PointN — LineString T+ CircularlineString A LHE
QW EEE, 2¥A O™ NULL g Hrekshyct

ST Rotate — 9 =& o2 AlA vt WFO 2 rotRadians(2HH S T 2 2t )RhES
3] A e EQE wreghct

N
MN

ST RotateZ — Z &2 7|52 rotRadians(2tt] ¢t &9 3 2t )qhE-2 3)3et oW EQE
Hhekghy ot

ST SRID — spatial_ref_sys EH|o]=o] AL ¥ ST _Geometry =93+ 37t HHdAA AERGE
Ele =B =g

ST Scale — "i7fH8} 12 oW EQ 9] HxZL-E Hoto] M= 7|9 AeHELHE 4 &
Hrsksly . of|: ST Scale(geom, Xfactor, Yfactor, Zfactor).

ST SetSRID — A AE AZ= ZH(SRID FE)o2 QW EZ SRID S AAT T}

ST TransScale — deltaX, deltay "|7|H4FE AFEStY] oW EZE WHESH T XFactor, YFactor
/5 AHEote] 2715 AT A QW EYE HHEYT. 2D oA TE s E YTt

ST Transform — 4% 7] ®%0] ©]5) ZZEE srp 02 WA HES 713 A AoHENS
shekgh o,

ST Translate — <=2F Hi7fH QA ARESIe] A $12]= QW ELE Wgsto] vrehac),
o]|: ST Translate(geom, X, Y) or ST_Translate(geom, X, Y,Z).

ST XMax — HF2H Hf2A 2D E+= 3D Ee= X[ QW EL S| X o gha drekgh .

ST XMin — Hh2-Q Hf~ 2D E= 3D E= AW EZ Y] X A e vrehtyo),

ST YMax — HF&HY H'A 2D T 3D B 2 oW Eg e v o e wrskshoh
ST YMin — H}9 4 B4 2p X 3p T QU EF 9 v H4 S washct
ST ZMax — HI-Q ¥~ 2D BE 3D = X eWEF9] 7z Fd 3k vhshshoh

ST ZMin — B} B}~ 2p T 3D T X QU|Ed 9] 7 | AZHS whehghytt.

ST Zmflag — Returns 22 int 2 X QHEZ9 ZM (dimension semantic) S| 1& =HraHghct
FE-2:0=2d, 1=3dm, 2=3dz, 3=4d.

UpdateGeometrySRID — AW EZ &, geometry columns HE}F HloJE|¢} SRID & EE T A 9]
SRID & Ho|EFUtt o] AloF =S AldY o AS AleF 7ol A srRiD Aok} A
dullelEdUh. 71&9] Zol(The old) B Aol s A d A%, @Y Bo7t
HA Yo

187


http://postgis.net/docs/manual-2.0/ST_NRings.html
http://postgis.net/docs/manual-2.0/ST_PointFromWKB.html
http://postgis.net/docs/manual-2.0/ST_PointN.html
http://postgis.net/docs/manual-2.0/ST_Rotate.html
http://postgis.net/docs/manual-2.0/ST_RotateZ.html
http://postgis.net/docs/manual-2.0/ST_SRID.html
http://postgis.net/docs/manual-2.0/ST_Scale.html
http://postgis.net/docs/manual-2.0/ST_SetSRID.html
http://postgis.net/docs/manual-2.0/ST_TransScale.html
http://postgis.net/docs/manual-2.0/ST_Transform.html
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&& —A°] 2D Mt HAVE B O] 2D v HA9h WAME wf TRUEE WHEFEU .

&&& — A 9| 3D Mt HA7F B 2] 3D MR Aot WAk wf TRUE S HFeheuot

13.9.PostGIS THHA H X9 -5

i

ofe} Fofxl

ﬂi’h

452 POLYHEDRALSURFACE, POLYHEDRALSURFACEM Z|QHEZE A}E35l= PostGIS
59Ut}
T =

Box2D — | 2HEZ| 9] Hfj ¥¢E HUehii= Box2D £ Hreheiy .
Box3D — Z|2HE2] o] o HeE YE= BOX3D & WUt

GeometryType —X|QUWEZ S {Fd& ExA=Z =&Y  o: 'LINESTRING', 'POLYGON!',
'MULTIPOINT' &

ST 3DClosestPoint — g2 ¢t 7FF 7172 g1 9] 3 Y point & wHSRIUTH 3 2 7oA
A o] A A Point YU T

ST 3DDFullyWithin — 2= 3D X QW EZ|E0] AAHH A W &= F-$ TRUE S HHEHgHY )

ST _3DDWithin — 3D(z) Geometry -+l tioiA F X QHE2] 9] 32+l Frel| A9 A=zt 24
A Well &= ¢ TRUE S wrekgtyct,

oflh

of tiajd F zuE= Atole] 3 Y Hw FHgA (T
Hrekghu ot

ST 3DDistance — Geometry 1%
AEAE 71E2R T ©9)

i

ST 3DExtent— 2] J 9L EJISI= Box3D HHEH HAE HIgksh= A 4yt

ST 3Dintersects — F+ A QW EZ7} 3 X Z7rofA
skt o} point 2 LineString THS thAt o2 St

ST 3DLongestline— 709 X QHE&] Ato]e] 7p 71 3 2pY A& wHieketuct,

ST 3DMaxDistance — A LW E2] EFJe] -9, FFd T 7 AW E] Ato] 32k 2
| A=|(F3L ref 7IRNHE Y.

ST 3DShortestline — &+ Z| QW Eg] Ato]o] 7Pk 42 32k S wregiych

ST Accum - AA. AW EZ 9] Hjd-S 53y

ST Affine — 3QHHo| H&k(translate), 3]7(rotate), 7|(scale)?} L ZAEL +Ysl7] HF
2] QW Eg]o] 32 ot FAZH(Affine transformation)= 283t

ST Area — Z|QWEz2]7} Polygon FE MultiPolygon ¢l A%
"Geometry" +F-2 SRID ©9], "Geography" 32 4l olg @YYyt
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http://postgis.net/docs/manual-2.0/ST_3DShortestLine.html
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http://postgis.net/docs/manual-2.0/ST_Affine.html
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ST AsBinary — SRID Hlel dloJEl7l gl #|HAES HolYg] HEH  (WKB: WELL KNOWN
binary @ 4))E ¥Hgkslo] e o

ST AsEWKB — Geometry/Geography 7“54]—‘?— SRID HEtH|o]EE EFSH Well-Known Binary(WKB)

zojo g wHiatehuctt T WA oj7/j¥<4+= little-endian (NDR’) T+ big-endian ('XDR’) 2134
=AdY

ST ASEWKT — XMW E=ZE SRID YEHOJEHE Z3SH Well-Known Text(WKT) ZEWoZ
Ll

ST AsGML — A 2HE&Z]S GML(Geography Markup Language) WA 2(2.1.2, 7]E3ZhH) T #A
3(3.1.1) 2O wrekgunt. 4 wiiaE ol8ste GML ©f WA, cRs A #F H
A Zd AYa(7]28 15) 5= 24T & sy

ST AsX3D — X3D XML L= Q4 xWiog zoHEZE Wwadyrch: (SO-IEC-19776-1.2-
X3DEncodings-XML. &4 mi7fH4E l st 79 2 453 FAd Al E4 15) 5=

AT 4 d&yth

ST CoordDim — ST _Geometry #toll st X QoHEZ]S] i (XY & 2, XYZ
Hrgkgty et o] g swi/MM ARF % ST_NDims o] EA Yt

i
o
i

ST Dimension — ZE 2}5HE ZAL HEEA] go}o}: st o] oW EZ] AHQ 19 Y
HeEslY o}, Point = 0, LineString = 1, Polygon <& 2 & WHaHghct.

o

ST Dump - gl A LW EZE 1A5l= geometry_dump(geom, path, A LHEZ e}t A wjd=z
TAH) Fo] Hgoz wrelgyrt o] = S ¥hekol= ¥H4(Set-Returning Function -
SRF) Y.

ST DumpPoints — A QW EZE FTASt= BE HES geometry_dump(geom, path, Point ¢} A<
Hjdz ) PO HYgor wHreetych o] e e THesh= &4r(Set-Returning
Function - SRF) Y t}.

STEgand — e AeuEdlel MY Mol RE Wgew HAE v New
HHeHe o} Double precision = A& T

ol

ST Extent- A 2HEZ] o] o9& Zdsts vhed HAE HHgsts H4A Ay

o

ST FlipCoordinates — 1% x| Q| EZ 2] X
AAE 5o &2 Ho] AAY =4S ‘éﬂﬁ St AlEEolAl 839

4

ST ForceRHR - 2E2# 1Z(Right-Hand-Rule)< E}EE% Polygon A9 HIFS FAITYLL
Polygon oAl <8 T(Exterior Ring)> AAHEF, WH FH(interior Ring) Hb AlA
Al A7 +A4E YT

ST Force 2D — 23 ZQHWEg7} x @ v HHEE 22 Y ne g [3sh )

ST Force 3D — A|QHEZE Xyz REZ 3y} o] k4 ST Force_3DZ ©] A 4T},

189


http://postgis.net/docs/manual-2.0/ST_AsBinary.html
http://postgis.net/docs/manual-2.0/ST_AsEWKB.html
http://postgis.net/docs/manual-2.0/ST_AsEWKT.html
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http://postgis.net/docs/manual-2.0/ST_Expand.html
http://postgis.net/docs/manual-2.0/ST_Extent.html
http://postgis.net/docs/manual-2.0/ST_FlipCoordinates.html
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ST Force 3DZ — AW EZE xyz REZ A3y}, o] T ST Force 3D 9 HAYYTH

ST Force Collection — A| LW E &€ GeometryCollection 22 ®H2H3Ic},

ST GeomFromEWKB — Extended Well-Known Binary (EWKB)OIA A E ST Geometry #<
Rlxgciai=g

ST_GeomFromEWKT — Extended Well-Known Text (EWKT)ol A XA ST _Geometry 72 HFEHghy

ST GeomFromGML — GML A LHEZE 4= o} postGlS A LHEZ AAE €yt

ST GeometryN — Z| QW EZ|7} GEOMETRYCOLLECTION (MULTI) POINT (MULTI) LINESTRING,
MULTICURVE E+= (MULTI) POLYGON, POLYHEDRALSURFACE 7% 1 HE N HA ey EIE
gheh 292 o5 79 NULL & e

ST GeometryType — ST Geometry #f% A|LHEZ {FIF= ‘ﬂ;@l/]r/]- of|: 'ST_Linestring',
'ST_Polygon', 'ST_MultiPolygon' 5. ©] @<= GeometryType @&<2h= tHEH T}

mlm

= — A9 ¥heY uAv} B O] HRR T urAel ZOw TRU
PNPAS:S

HHekty ot Double precision HHH

g<l —A 9] HF2T uEAT) B o uhe upael AAAL 1 o] 9 u) TRUE S NHEHE .

~=—A 9] vt HrAYE B o] HiR T Hpaeh Zo W TRUE S RHEHHY

o

ST IsClosed — 2}Ql AER O] A&} & o] Aotz ¢ TRUE & RHFEUTH oA 7
HH o] &Yt} (volumetric)

ST Mem Size — Geometry 7} £ Q3= 37t (H}o|E)9] oF& HtEkghct..
ST NPoints — A LHEZ A HO 4= (vertexes)E Wratgttt.
ST _NumGeometries — A 2 H[E 2|7} GEOMETRYCOLLECTION (E+ MULTI *) <l

2 AS, A eHEL 9
NULL &S Hegyrct,

=

4
=
T

58 WP 99 JerEDE 12 W, g 59

.11, BAC

ST NumPatches — PolyhedralSurface @] W(faces)?] 7|45 w3y}, Polyhedral | 2 H E 2|7}
obd 7% NULL #t= WreFeT.

ST PatchN — PolyhedralSurface X+ PolyhedralSurfaceM Z|QHEZ Q] HL A& 1 HH
AlZeh= N HIA 2| Q| E(Face)E, TLHA] 94 OW NULL 3k whehghy ot
ST RemoveRepeatedPoints — o] ZXQeHEZA ZE= HE AAS ZoHEDE

Hrekehut.

ST Rotate — ¥ =& 7|&02 AlA whtf] WO 2 rotRadians(ZHT] e @99 S|A ZHx)HHE2
S|Hs A eHEZE wheghyct,

ST RotateX — X &2 7|FCSZ2 rotRadians(ZtH| ¢ ©919] 3 Ztx)ghE-E IS 2| eH|ELE
Hrshghy o},
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ST RotateY — Y & 7|¥2= rotRadians(2TIt 9] 314 Zm)whE-S 3435 2| Qv ERE
Ll R =

ST RotateZ — Z <& 7|5 22 rotRadians(2tH] ¢t T 3 2t )ghE-S 343t | eHERE
Hrekghy o,

ST Scale — wiZR¥et @7 HEE Fote] AQWEZE A=z 272 AU
ST_Scale(geom, Xfactor, Yfactor, Zfactor).

ST Shift Longitude — |2 H|EZS] E H/HHE 912 F, F& 37 o Bt 22 ¢ 360
ﬂo]_qq_ 1 73“]/]____ 180 E /\] Z]Eoﬂ Eq ] EﬂO] 1—-:{ 0-360 E .%./‘\:‘IIQ/] ]:H;SO] %]14‘:]' O]
e AYE JEA(WGS 84 A E)olvt G2t

ST Transform — “<= 7o) oo ¥xE= SRID gog FRAWUETS +PT AW EHE
Hrehehu .

&& — A 9] 2D HF-d EIAZE B o] 2p HERW HrAQL wx}E wf TRUE S wHEHgHU T}

&8&& — A °] 3D M2 HfA7} B 9] 3D v HFACE wAKE wf TRUE & WY

13.10. EglA ZY PostGIS ¢S5

oteff = PostGlS & FZF B4 T4HES] dutml fAES b AFsts ¥ 5 TH
H3lste = 0GC/sQL compliance YUt}

o2l
rr

v E BHHOR Y EE substype I T 5ot $4S ojujg,

7“

ool ZEe At Ao Edd] A
ref 2 WH3SE 5 ] F|AE back St= A
AT tHE 4= 21.2H floating point junk =

EZ ANl WA WHEF SAEQ} §H “best sird” &7
oulguyn. & 99=F /5T G Wt 2aE2

el A9 Bt 239 boxsd o 2L
A5t AL olughr

S,
=
)

off
=

>

m
i,
s
£
Sl
=
o
+
rr
o
oflt
=
=
i)

geom— 7|2 2D AW EZ] A (xy).

geog— 7|2 2D 1T 2 (xy).

2.5D -3 D/4D space 2] 7] 2D X 2 W E2|(Z or M coord & 7FH U TH).
PS— THHXA] HEHA(Polyhedral surfaces)

T- ARET 47 277 YEYa

l=i:l

M-S (Triangles and Triangulated Irregular Network surfaces (TIN))
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TE

7|

Function

geom

geog

N
n
o

Curves

saL
MM

3

Box2D

v

Box3D

v

Find_SRID

GeometryType

v

AN AN

ST_3DClosestPoint

ST_3DDFullyWithin

ST_3DDWithin

ST_3DDistance

NS

ST_3DExtent

ST_3DlIntersects

SRR REANN NS

ST_3DLength

ST_3DLength_Spheroid

ST_3DLongestLine

ST_3DMakeBox

ST_3DMaxDistance

ST_3DPerimeter

ST_3DShortestLine

ST_Accum

“

RSN

b

ST_AddMeasure

ST_AddPoint

ST _Affine

ST_Area

ST_AsBinary

S

ST_ASEWKB

ST_ASEWKT

AN AN NN

ST_AsGML

SEREKRKNA

RYAN NN N

ST_AsGeoJSON

ST_AsHEXEWKB

b

ST_AsKML

R RN N N N N N I N N N N N N AN AN N N A R A R N NN AN AN

ST_AslatLonText

ST_ASSVG

ST_AsText

ST_AsX3D

“

ST_Azimuth

N N N I N N NN NN
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http://postgis.net/docs/manual-2.0/Box2D.html
http://postgis.net/docs/manual-2.0/Box3D.html
http://postgis.net/docs/manual-2.0/Find_SRID.html
http://postgis.net/docs/manual-2.0/GeometryType.html
http://postgis.net/docs/manual-2.0/ST_3DClosestPoint.html
http://postgis.net/docs/manual-2.0/ST_3DDFullyWithin.html
http://postgis.net/docs/manual-2.0/ST_3DDWithin.html
http://postgis.net/docs/manual-2.0/ST_3DDistance.html
http://postgis.net/docs/manual-2.0/ST_3DExtent.html
http://postgis.net/docs/manual-2.0/ST_3DIntersects.html
http://postgis.net/docs/manual-2.0/ST_3DLength.html
http://postgis.net/docs/manual-2.0/ST_3DLength_Spheroid.html
http://postgis.net/docs/manual-2.0/ST_3DLongestLine.html
http://postgis.net/docs/manual-2.0/ST_3DMakeBox.html
http://postgis.net/docs/manual-2.0/ST_3DMaxDistance.html
http://postgis.net/docs/manual-2.0/ST_3DPerimeter.html
http://postgis.net/docs/manual-2.0/ST_3DShortestLine.html
http://postgis.net/docs/manual-2.0/ST_Accum.html
http://postgis.net/docs/manual-2.0/ST_AddMeasure.html
http://postgis.net/docs/manual-2.0/ST_AddPoint.html
http://postgis.net/docs/manual-2.0/ST_Affine.html
http://postgis.net/docs/manual-2.0/ST_Area.html
http://postgis.net/docs/manual-2.0/ST_AsBinary.html
http://postgis.net/docs/manual-2.0/ST_AsEWKB.html
http://postgis.net/docs/manual-2.0/ST_AsEWKT.html
http://postgis.net/docs/manual-2.0/ST_AsGML.html
http://postgis.net/docs/manual-2.0/ST_AsGeoJSON.html
http://postgis.net/docs/manual-2.0/ST_AsHEXEWKB.html
http://postgis.net/docs/manual-2.0/ST_AsKML.html
http://postgis.net/docs/manual-2.0/ST_AsLatLonText.html
http://postgis.net/docs/manual-2.0/ST_AsSVG.html
http://postgis.net/docs/manual-2.0/ST_AsText.html
http://postgis.net/docs/manual-2.0/ST_AsX3D.html
http://postgis.net/docs/manual-2.0/ST_Azimuth.html
http://postgis.net/docs/manual-2.0/ST_BdMPolyFromText.html
http://postgis.net/docs/manual-2.0/ST_BdPolyFromText.html
http://postgis.net/docs/manual-2.0/ST_Boundary.html
http://postgis.net/docs/manual-2.0/ST_Buffer.html
http://postgis.net/docs/manual-2.0/ST_BuildArea.html
http://postgis.net/docs/manual-2.0/ST_Centroid.html
http://postgis.net/docs/manual-2.0/ST_ClosestPoint.html
http://postgis.net/docs/manual-2.0/ST_Collect.html
http://postgis.net/docs/manual-2.0/ST_CollectionExtract.html
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http://postgis.net/docs/manual-2.0/ST_CollectionHomogenize.html
http://postgis.net/docs/manual-2.0/ST_ConcaveHull.html
http://postgis.net/docs/manual-2.0/ST_Contains.html
http://postgis.net/docs/manual-2.0/ST_ContainsProperly.html
http://postgis.net/docs/manual-2.0/ST_ConvexHull.html
http://postgis.net/docs/manual-2.0/ST_CoordDim.html
http://postgis.net/docs/manual-2.0/ST_CoveredBy.html
http://postgis.net/docs/manual-2.0/ST_Covers.html
http://postgis.net/docs/manual-2.0/ST_Crosses.html
http://postgis.net/docs/manual-2.0/ST_CurveToLine.html
http://postgis.net/docs/manual-2.0/ST_DFullyWithin.html
http://postgis.net/docs/manual-2.0/ST_DWithin.html
http://postgis.net/docs/manual-2.0/ST_Difference.html
http://postgis.net/docs/manual-2.0/ST_Dimension.html
http://postgis.net/docs/manual-2.0/ST_Disjoint.html
http://postgis.net/docs/manual-2.0/ST_Distance.html
http://postgis.net/docs/manual-2.0/ST_Distance_Sphere.html
http://postgis.net/docs/manual-2.0/ST_Distance_Spheroid.html
http://postgis.net/docs/manual-2.0/ST_Dump.html
http://postgis.net/docs/manual-2.0/ST_DumpPoints.html
http://postgis.net/docs/manual-2.0/ST_DumpRings.html
http://postgis.net/docs/manual-2.0/ST_EndPoint.html
http://postgis.net/docs/manual-2.0/ST_Envelope.html
http://postgis.net/docs/manual-2.0/ST_Equals.html
http://postgis.net/docs/manual-2.0/ST_Estimated_Extent.html
http://postgis.net/docs/manual-2.0/ST_Expand.html
http://postgis.net/docs/manual-2.0/ST_Extent.html
http://postgis.net/docs/manual-2.0/ST_ExteriorRing.html
http://postgis.net/docs/manual-2.0/ST_FlipCoordinates.html
http://postgis.net/docs/manual-2.0/ST_ForceRHR.html
http://postgis.net/docs/manual-2.0/ST_Force_2D.html
http://postgis.net/docs/manual-2.0/ST_Force_3D.html
http://postgis.net/docs/manual-2.0/ST_Force_3DM.html
http://postgis.net/docs/manual-2.0/ST_Force_3DZ.html
http://postgis.net/docs/manual-2.0/ST_Force_4D.html
http://postgis.net/docs/manual-2.0/ST_Force_Collection.html
http://postgis.net/docs/manual-2.0/ST_GMLToSQL.html
http://postgis.net/docs/manual-2.0/ST_GeoHash.html
http://postgis.net/docs/manual-2.0/ST_GeogFromText.html
http://postgis.net/docs/manual-2.0/ST_GeogFromWKB.html
http://postgis.net/docs/manual-2.0/ST_GeographyFromText.html
http://postgis.net/docs/manual-2.0/ST_GeomCollFromText.html
http://postgis.net/docs/manual-2.0/ST_GeomFromEWKB.html
http://postgis.net/docs/manual-2.0/ST_GeomFromEWKT.html
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http://postgis.net/docs/manual-2.0/ST_GeomFromGML.html
http://postgis.net/docs/manual-2.0/ST_GeomFromGeoJSON.html
http://postgis.net/docs/manual-2.0/ST_GeomFromKML.html
http://postgis.net/docs/manual-2.0/ST_GeomFromText.html
http://postgis.net/docs/manual-2.0/ST_GeomFromWKB.html
http://postgis.net/docs/manual-2.0/ST_GeometryFromText.html
http://postgis.net/docs/manual-2.0/ST_GeometryN.html
http://postgis.net/docs/manual-2.0/ST_GeometryType.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Above.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Below.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Contain.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Contained.html
http://postgis.net/docs/manual-2.0/ST_Geometry_EQ.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Left.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Overabove.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Overbelow.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Overleft.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Overright.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Right.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Same.html
http://postgis.net/docs/manual-2.0/ST_HasArc.html
http://postgis.net/docs/manual-2.0/ST_HausdorffDistance.html
http://postgis.net/docs/manual-2.0/ST_InteriorRingN.html
http://postgis.net/docs/manual-2.0/ST_InterpolatePoint.html
http://postgis.net/docs/manual-2.0/ST_Intersection.html
http://postgis.net/docs/manual-2.0/ST_Intersects.html
http://postgis.net/docs/manual-2.0/ST_IsClosed.html
http://postgis.net/docs/manual-2.0/ST_IsCollection.html
http://postgis.net/docs/manual-2.0/ST_IsEmpty.html
http://postgis.net/docs/manual-2.0/ST_IsRing.html
http://postgis.net/docs/manual-2.0/ST_IsSimple.html
http://postgis.net/docs/manual-2.0/ST_IsValid.html
http://postgis.net/docs/manual-2.0/ST_IsValidDetail.html
http://postgis.net/docs/manual-2.0/ST_IsValidReason.html
http://postgis.net/docs/manual-2.0/ST_Length.html
http://postgis.net/docs/manual-2.0/ST_Length2D.html
http://postgis.net/docs/manual-2.0/ST_Length2D_Spheroid.html
http://postgis.net/docs/manual-2.0/ST_Length_Spheroid.html
http://postgis.net/docs/manual-2.0/ST_LineCrossingDirection.html
http://postgis.net/docs/manual-2.0/ST_LineFromMultiPoint.html
http://postgis.net/docs/manual-2.0/ST_LineFromText.html
http://postgis.net/docs/manual-2.0/ST_LineFromWKB.html
http://postgis.net/docs/manual-2.0/ST_LineMerge.html
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http://postgis.net/docs/manual-2.0/ST_LineToCurve.html
http://postgis.net/docs/manual-2.0/ST_Line_Interpolate_Point.html
http://postgis.net/docs/manual-2.0/ST_Line_Locate_Point.html
http://postgis.net/docs/manual-2.0/ST_Line_Substring.html
http://postgis.net/docs/manual-2.0/ST_LinestringFromWKB.html
http://postgis.net/docs/manual-2.0/ST_LocateAlong.html
http://postgis.net/docs/manual-2.0/ST_LocateBetween.html
http://postgis.net/docs/manual-2.0/ST_LocateBetweenElevations.html
http://postgis.net/docs/manual-2.0/ST_LongestLine.html
http://postgis.net/docs/manual-2.0/ST_M.html
http://postgis.net/docs/manual-2.0/ST_MLineFromText.html
http://postgis.net/docs/manual-2.0/ST_MPointFromText.html
http://postgis.net/docs/manual-2.0/ST_MPolyFromText.html
http://postgis.net/docs/manual-2.0/ST_MakeBox2D.html
http://postgis.net/docs/manual-2.0/ST_MakeEnvelope.html
http://postgis.net/docs/manual-2.0/ST_MakeLine.html
http://postgis.net/docs/manual-2.0/ST_MakePoint.html
http://postgis.net/docs/manual-2.0/ST_MakePointM.html
http://postgis.net/docs/manual-2.0/ST_MakePolygon.html
http://postgis.net/docs/manual-2.0/ST_MakeValid.html
http://postgis.net/docs/manual-2.0/ST_MaxDistance.html
http://postgis.net/docs/manual-2.0/ST_MemUnion.html
http://postgis.net/docs/manual-2.0/ST_Mem_Size.html
http://postgis.net/docs/manual-2.0/ST_MinimumBoundingCircle.html
http://postgis.net/docs/manual-2.0/ST_Multi.html
http://postgis.net/docs/manual-2.0/ST_NDims.html
http://postgis.net/docs/manual-2.0/ST_NPoints.html
http://postgis.net/docs/manual-2.0/ST_NRings.html
http://postgis.net/docs/manual-2.0/ST_Node.html
http://postgis.net/docs/manual-2.0/ST_NumGeometries.html
http://postgis.net/docs/manual-2.0/ST_NumInteriorRing.html
http://postgis.net/docs/manual-2.0/ST_NumInteriorRings.html
http://postgis.net/docs/manual-2.0/ST_NumPatches.html
http://postgis.net/docs/manual-2.0/ST_NumPoints.html
http://postgis.net/docs/manual-2.0/ST_OffsetCurve.html
http://postgis.net/docs/manual-2.0/ST_OrderingEquals.html
http://postgis.net/docs/manual-2.0/ST_Overlaps.html
http://postgis.net/docs/manual-2.0/ST_PatchN.html
http://postgis.net/docs/manual-2.0/ST_Perimeter.html
http://postgis.net/docs/manual-2.0/ST_Perimeter2D.html
http://postgis.net/docs/manual-2.0/ST_Point.html
http://postgis.net/docs/manual-2.0/ST_PointFromText.html
http://postgis.net/docs/manual-2.0/ST_PointFromWKB.html
http://postgis.net/docs/manual-2.0/ST_PointN.html
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http://postgis.net/docs/manual-2.0/ST_PointOnSurface.html
http://postgis.net/docs/manual-2.0/ST_Point_Inside_Circle.html
http://postgis.net/docs/manual-2.0/ST_Polygon.html
http://postgis.net/docs/manual-2.0/ST_PolygonFromText.html
http://postgis.net/docs/manual-2.0/ST_Polygonize.html
http://postgis.net/docs/manual-2.0/ST_Project.html
http://postgis.net/docs/manual-2.0/ST_Relate.html
http://postgis.net/docs/manual-2.0/ST_RelateMatch.html
http://postgis.net/docs/manual-2.0/ST_RemovePoint.html
http://postgis.net/docs/manual-2.0/ST_RemoveRepeatedPoints.html
http://postgis.net/docs/manual-2.0/ST_Reverse.html
http://postgis.net/docs/manual-2.0/ST_Rotate.html
http://postgis.net/docs/manual-2.0/ST_RotateX.html
http://postgis.net/docs/manual-2.0/ST_RotateY.html
http://postgis.net/docs/manual-2.0/ST_RotateZ.html
http://postgis.net/docs/manual-2.0/ST_SRID.html
http://postgis.net/docs/manual-2.0/ST_Scale.html
http://postgis.net/docs/manual-2.0/ST_Segmentize.html
http://postgis.net/docs/manual-2.0/ST_SetPoint.html
http://postgis.net/docs/manual-2.0/ST_SetSRID.html
http://postgis.net/docs/manual-2.0/ST_SharedPaths.html
http://postgis.net/docs/manual-2.0/ST_Shift_Longitude.html
http://postgis.net/docs/manual-2.0/ST_ShortestLine.html
http://postgis.net/docs/manual-2.0/ST_Simplify.html
http://postgis.net/docs/manual-2.0/ST_SimplifyPreserveTopology.html
http://postgis.net/docs/manual-2.0/ST_Snap.html
http://postgis.net/docs/manual-2.0/ST_SnapToGrid.html
http://postgis.net/docs/manual-2.0/ST_Split.html
http://postgis.net/docs/manual-2.0/ST_StartPoint.html
http://postgis.net/docs/manual-2.0/ST_Summary.html
http://postgis.net/docs/manual-2.0/ST_SymDifference.html
http://postgis.net/docs/manual-2.0/ST_Touches.html
http://postgis.net/docs/manual-2.0/ST_TransScale.html
http://postgis.net/docs/manual-2.0/ST_Transform.html
http://postgis.net/docs/manual-2.0/ST_Translate.html
http://postgis.net/docs/manual-2.0/ST_UnaryUnion.html
http://postgis.net/docs/manual-2.0/ST_Union.html
http://postgis.net/docs/manual-2.0/ST_WKBToSQL.html
http://postgis.net/docs/manual-2.0/ST_WKTToSQL.html
http://postgis.net/docs/manual-2.0/ST_Within.html
http://postgis.net/docs/manual-2.0/ST_X.html
http://postgis.net/docs/manual-2.0/ST_XMax.html
http://postgis.net/docs/manual-2.0/ST_XMin.html
http://postgis.net/docs/manual-2.0/ST_Y.html
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ST_YMax 124 v v
ST_YMin 1.4 v v
ST._Z v v v
ST_ZMax j \f \/
ST_ZMin 125 v v
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&& v v v v
88&& v v v v v
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http://postgis.net/docs/manual-2.0/ST_YMax.html
http://postgis.net/docs/manual-2.0/ST_YMin.html
http://postgis.net/docs/manual-2.0/ST_Z.html
http://postgis.net/docs/manual-2.0/ST_ZMax.html
http://postgis.net/docs/manual-2.0/ST_ZMin.html
http://postgis.net/docs/manual-2.0/ST_Zmflag.html
http://postgis.net/docs/manual-2.0/geometry_distance_box.html
http://postgis.net/docs/manual-2.0/geometry_distance_centroid.html
http://postgis.net/docs/manual-2.0/geometry_overlaps.html
http://postgis.net/docs/manual-2.0/geometry_overlaps_nd.html

Chapter 13 PostGIS 2] &2 7|5 QIHA

&&8& — AVAILABILITY: 2.0.0 = A ¢] 3D HF2Q HtA7F B O] 3D HE2H AL WS A] true &
Hrekehy o,

<#> — AVAILABILITY: 2.0.0 2 PpostgreSQL 9.1+°] tdiAer <2 o] 7l5gyct 2 79
2eHEYFS] HiRY HA Ato] ARE HHERdUT. ZQIE / ZRIE AZE & HE
257 AL E AU (7120] He A AeHEL L] s Wk P2k (double)] BEHH).
e ZeHEs f3&° et 5 253 v va FAHE Atele A= HiehEyn
KNN gist 7|52 AH8sto] 71 717k o] A8t distance ordering & ot=tl| 8%t

<-> — Availability: 2.0.0 2 PostgreSQL 9.1+°] tiaflAw @37 o] &7yt 2 /o] HEAte| g
e 5wyt ZJE / AZRIE AHAE 98 5 a4 AEE AU (7129]
He A AHES iy dE FgEoe] Hid). oE A eHEY fIFEC dHit FF
a2 vhed 9 FHE Ateld] Azl wrebgYTh KNN gist 7ls= ARgste] TS
7W7HE o]% A9} distance ordering 2 =4 $-8&5H4

AddEdge — AVAILABILITY: 2.0.0 GEOS >= 3.3.0 2 Q7 gUch AHE A AE" ZoMEZE
AFgsls EX EEZzz Aot EQIE LTt golBo| e Az Ig3]a B IEIIEE

F7kotal A 2ERO2E oA HlolEo| F7tUth Fste] AMR(EE 71E9]) A9
edge id & eyt

id = §rehE YT

AddRasterConstraints — AVAILABILITY: 2.0.0 2|AE dio] ArjHog xgte e Uetur] gt
B9 W= 3, WE, Y, B 371, Y, W ReF o did 2EE HAE o
fPAE Ak 2AL FIRUL 458 5 9l 3
M= ZEwolof gtk Aok
rekgh o,

2~
e

AsGML — AVAILABILITY: 2.0.0 topogeometry ] GML E@-S whslehoh

CopyTopology — AVAILABILITY: 2.0.0 EZ=22 XL, o)z, W, deolof 181
TopoGeometries)®] EAME-S TH5UY T}

DropRasterConstraints — AVAILABILITY: 2.0.0 #F|AE Ho]lE& P& A X5t PostGls FHAE A<k
ZAES FUEUL. HolHE ] 22T Bart dAY HaH F HolHE o2 @
2at e 4 o f8Euh

Drop Indexes Generate Script — AVAILABILITY: 2.0.0 tiger A27|0ket G2 2| A7|ufo]A] HE H
18719 B 1F JUAEL FREE A3YES PAPYL 2710t (A= oA g
7% tiger_data 2 A7|up7t fZ2EH YL}
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http://postgis.net/docs/manual-2.0/geometry_overlaps_nd.html
http://postgis.net/docs/manual-2.0/geometry_distance_box.html
http://postgis.net/docs/manual-2.0/geometry_distance_centroid.html
http://postgis.net/docs/manual-2.0/AddEdge.html
http://postgis.net/docs/manual-2.0/AddFace.html
http://postgis.net/docs/manual-2.0/AddNode.html
http://postgis.net/docs/manual-2.0/RT_AddRasterConstraints.html
http://postgis.net/docs/manual-2.0/AsGML.html
http://postgis.net/docs/manual-2.0/CopyTopology.html
http://postgis.net/docs/manual-2.0/RT_DropRasterConstraints.html
http://postgis.net/docs/manual-2.0/Drop_Indexes_Generate_Script.html

Drop State Tables Generate Script —Availabilit: 2.0.0 AYE] 2Foj=2 A&}
HolE-& Aot ATHES AAA¥YT ofF ™ AFuprb A

2 ~70s gEEThL,

Geocode Intersection — Availability: 2.0.0 =2t (EE% o}
83 long lat(EPSG:4269)°] EQIE 2| QW EZ], Z}Zte gl
Zot 7He fA1Y Hete =Yy Ratmg O] $ES45E match € 7t
ATNEL 7MY X2 rating S A2 EEHYTH O
(ZE NULLS Agdog A& & 94Ut

GetEdgeByPoint — Availability: 2.0.0 GEOS >= 3.3.0 & &7t Folz HE wAste= o729
edge-id & ZH5Uth.

o
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o,
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R
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GetFaceByPoint — Availability: 2.0.0 GEOS >= 3.3.0
face-id & 25Uth

GetNodeByPoint — Availability: 2.0.0 - GEOS >= 3.3.0 & Q7Y ZQJE |9 &9 id &
25Ut

GetNodeEdges — Availability:2.0 A/ A E =E=of o E2] F& g ALAS Higghy .

GetRingEdges — Availability: 2.0 Z| A H o|2]¢} HES FAst= oA59 FE JTS vhegyh

rulm
_I_4

GetTopologySRID —  Availability: EZZ2]9] o]&o] ZF0|Z topology.topology El©]
EZ=279 pE ¥ty

Get Tract — Availability: 2.0.0 Z|H|EZ7} 2| =o] Q= tract HIO|ES TE E= QI XA}
tract & FHEFIUTh Tract 9] %42 o]§L wiglot= S UEE=Z YU

Install_ Missing Indexes — Availability: 2.0.0 3H‘jo' Hol|A AR ELE QdAE
geocoder Z9%l(geocoder joins)?} TE =* —'é—(fllter conditions)?]] AFEEE 7] WBE
HolEE2 5

Loader Generate Census Script — Availability: 2.0.0 tiger_data ~7]uto] Tiger Hlo|E], AH|o]|A]
a8ja 2EE 22 ot AFH JdHES AT £ ZHFE A ATHE(shell script)S
AU ZF A 23 HEE 5654 YIER wried U 4 W2 Tiger 2010 +X2 4
HIE 2ot Et QI AP 9=, 52 T1F(block groups) 12|11 EF HolES
2y

Loader Generate Script — Availability: 2.0.0 Tiger 2010 +Z% to|gE& XA|Yst AF ZA+
tract(tract), =% 1S(bg) 18] EZE(tabblocks) HO[EES =RE
sdold] TR0 GHERE ehR tiger date 2vl0k2 2Es AW AdWE g 54

ZRE 4 A3YES AT 72 AY 23YEE 594 dnce wskgdt. H4
WAL Tiger 2010 FX WHES AYs AT A tact, 2 1§ o1 2
o] 258 2Eg,
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http://postgis.net/docs/manual-2.0/Drop_State_Tables_Generate_Script.html
http://postgis.net/docs/manual-2.0/Geocode_Intersection.html
http://postgis.net/docs/manual-2.0/GetEdgeByPoint.html
http://postgis.net/docs/manual-2.0/GetFaceByPoint.html
http://postgis.net/docs/manual-2.0/GetNodeByPoint.html
http://postgis.net/docs/manual-2.0/GetNodeEdges.html
http://postgis.net/docs/manual-2.0/GetRingEdges.html
http://postgis.net/docs/manual-2.0/GetTopologySRID.html
http://postgis.net/docs/manual-2.0/Get_Tract.html
http://postgis.net/docs/manual-2.0/Install_Missing_Indexes.html
http://postgis.net/docs/manual-2.0/Loader_Generate_Census_Script.html
http://postgis.net/docs/manual-2.0/Loader_Generate_Script.html

Missing Indexes Generate Script — Availability: 2.0.0 = ¢ <AHGAE LFZ5E=  geocoder
ZLl(joins)oll AHEEE F8 P52 71 BE HolEZ Zon o HolES Tt JAYAE

7 ol5t7] s saLppLS Y.

Polygonize — Availabilit): 2.0.0 EZ&2X] o|zx]E°] o5} Hod RE HES 23 SESYh

Reverse Geocode — Availabilit): 2.0.0 &2 37+ FHHA SyS(known spatial ref sys)2] 2] W Ez]
QIES Hbop o2 o= 7Hz3t F49o wjdyt 45 Ao wjds o} cE
3t} include_strnum_range =true ¢l A%, A2 A 7oA A HYE Zgyrct.

ST 3DClosestPoint — Availability: 2.0.0 G2 o] 7} 717k G1 oA 3 2 A& whehghtt. o]&= 3D
7H A2 2kelel A WA FdYrtt o] 3D o 7P A2 Ao A Fdrt.

ST _3DDFullyWithin — Availability 2.0.0 2E 3D QW Eg|Eo] 2AH AE A oy &
o true & HH3HSIU T

ST 3DDWithin ~ Availability: 2.0.0 3d (2) geometry type | 73, F 71l Z|2HEL] 3d A7t
D919 o] 91 Al true & W

ST 3DDistance — Availability: 2.0.0 X W EZ] FAof digt AdE o] T 7o) 2 euEF
Aro] 32k AW A AZ(FZF ref 7]¥HE HHREY T}

ST 3Dintersects — Availability: 2.0.0 & AU E g7} 3 21 F7to|A "FrA o2 wapsh= 3¢
TRUE 2 wHeetU . Point 2 LineString ¥+ thAte = gt

ST 3DLongestline — Availability: 2.0.0 & 719 AU EZE Aol 71 71 3 AU AES
LlecicigRi=g

ST_3DMaxDistance — Availability: 2.0.0 X 2 HE =] FAlof] tfgt Hrds @elo] &= 7j9] 2] oH|Ex]
Aol 32k A Ha A(FZE ref 7|HHE Hrehghy
E

ST 3DShortestline — Availability: 2.0.0 & 7lo] ZQHEZE Ato]o] 7}AF e 3 23y AES

uhakgh o

ST AddEdgeModFace — Availability: 2.0 A 2-& of|#|(edge)E F7}5t1, o|=2 <l5] Ho] Rax=
A, Ao AE A5t 2 HE sty Friiyroh

ST AddEdgeNewFaces — Availability: 2.0 MZL oA (edge)s F7I5t1, 12 To=zx W
Balsle Ao 9afjo] Me £Asty £ 79 2L W =1ttt

ST AsGDALRaster — Availability: 2.0.0 — GDAL >= 1.6.0 & QU t} Return XA H GDAL A H
Z7o] HAE BHYS wHreduUch dAE ZUWe Fste] AmMAE ZholEeigo o
A9E= A F studuth Aste] gojHe o os AHEE EZWO] HAEE A7)
254 ST_GDALRasters()2 AH-25HIA L.

ST AsJPEG — Availability: 2.0.0 — 5}te] Alo]® (JPEG) o]H]A] (HFolE vjd)2 @A EUS A=
e S wekghuch of Rt wiErt AR R] ¢k 1 A B 3 ol dige] A9, A WA
HE7h ARy TeF @2 3700 =Y A9 3719 vis= ARE-EH RGB o WWHUTH
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http://postgis.net/docs/manual-2.0/Missing_Indexes_Generate_Script.html
http://postgis.net/docs/manual-2.0/TopologyPolygonize.html
http://postgis.net/docs/manual-2.0/Reverse_Geocode.html
http://postgis.net/docs/manual-2.0/ST_3DClosestPoint.html
http://postgis.net/docs/manual-2.0/ST_3DDFullyWithin.html
http://postgis.net/docs/manual-2.0/ST_3DDWithin.html
http://postgis.net/docs/manual-2.0/ST_3DDistance.html
http://postgis.net/docs/manual-2.0/ST_3DIntersects.html
http://postgis.net/docs/manual-2.0/ST_3DLongestLine.html
http://postgis.net/docs/manual-2.0/ST_3DMaxDistance.html
http://postgis.net/docs/manual-2.0/ST_3DShortestLine.html
http://postgis.net/docs/manual-2.0/ST_AddEdgeModFace.html
http://postgis.net/docs/manual-2.0/ST_AddEdgeNewFaces.html
http://postgis.net/docs/manual-2.0/RT_ST_AsGDALRaster.html
http://postgis.net/docs/manual-2.0/RT_ST_AsJPEG.html
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ST AsLatlLonText — Availability: 2.0 Fo1% ZQJEQS & H *

ST AsPNG — Availability: 2.0.0 GDAL >= 1.6.0 = QF3Ut} 5lthe] pPNG ©o]u|z] (H}o]E HlE)&
Ay BY A9 MEE vty EH/\EH 1,3 T 4 HET} A= ofF WHET}
217=z] gom, rmE WMEZE ARGHUTE THeF 2 T 4 ) ool WiErE A E A
off Y WETF ZAE2] ¢Fow Wi 1 dho] @] ARgEUTh WHE RGB Fi= RGBA F{to|
g Hy ot

ST AsRaster — Availability: 2.0.0 - GDAL >= 1.6.0 2 QFgYrc}t. PostGlS A LHEZE PostGlS
raster 2 FH2FRI U T}

ST AsTIFF — Availability: 2.0.0 - GDAL >= 1.6.0 2 &3 gUth fAg A= =S shto] TIFF
ojm|z] (HiolE )= A wReRetYTh offd wWHEL ZFEZ] ¢gethdH RE Y
ARgst 1 gyt

ST _AsX3D — Availability: 2.0.0: ISO-IEC-19776-1.2-X3DEncodings-XML == X3D xml node element format:
ISO-IEC-19776-1.2-X3DEncodings-XML 2] %] @ E 2] S Wrghghct,

ST Aspect — Availability: 2.0.0 Al Z&= U9z, 15, 9179 1& 7esAf 98-S AFESte] 1
gAE O] 7HAF x-S vty Y-S AlZteiot= d f-8Yth

ST Band — Availability: 2.0.0 |22 HAEHREA 7]&9 FHAHY slutolite] viEE wratghy ot

ST BandlsNoData — Availability: 2.0.0 =7} nodate ZFE2 AHLA J& o true & WYY,

ST Clip — Availability: 2.0.0 g AW EZ] o5 #d HAEE vt offd W=
217852 ok e BE WEZE SHRHEYUTE If crop ©] A EA] ¢ AL, true & F

d2E7F ARl oujste Aoz IEgEYh

ST CollectionHomogenize — Availability: 2.0.0 Fo1% X eHEZ AAMHe 18, A= 13t
ZhRt 2d-S ghekehy

ST ConcaveHull — Availability: 2.0.0 2] 2 HE 2] 9] 2—3—@ Al AT U RE ZoHEHES
e o5 2 eHEYE UEHUL 55+ 2F ARE feE4d 4 S AYYrh
4

ST Count — Availability: 2.0.0 SlAE ¥ T FHAE Fojx] MiT o] TALS 5 HHeket
off e WErl 2 AE 2 g2 A HHIEE 1 T]ZE. exclude_nodata_value 7} true 2 A A =S
Al nodate @Y FUSHA] o= TAET A AYYTh

ST CreateTopoGeo — Availability: 2.0 X QW EZ S92 AAHAL FojZ Hl EZZ X0 Fr}slal
AEg& Agots HAIAE Hrekgyt

ST Distinctdma — Availability: 2.0.0 ©]29] 2|4 TA Z+S A4S FAH AHE 75

ST FlipCoordinates — Availability: 2.0.0X % v & A o2 Fol7 X ouEZ 9] WA Ht
AL /AL 1AHE FEoE Ho] AU A& st= AFFEA ofF F-83UTh
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http://postgis.net/docs/manual-2.0/RT_ST_AsPNG.html
http://postgis.net/docs/manual-2.0/RT_ST_AsRaster.html
http://postgis.net/docs/manual-2.0/RT_ST_AsTIFF.html
http://postgis.net/docs/manual-2.0/ST_AsX3D.html
http://postgis.net/docs/manual-2.0/RT_ST_Aspect.html
http://postgis.net/docs/manual-2.0/RT_ST_Band.html
http://postgis.net/docs/manual-2.0/RT_ST_BandIsNoData.html
http://postgis.net/docs/manual-2.0/RT_ST_Clip.html
http://postgis.net/docs/manual-2.0/ST_CollectionHomogenize.html
http://postgis.net/docs/manual-2.0/ST_ConcaveHull.html
http://postgis.net/docs/manual-2.0/RT_ST_Count.html
http://postgis.net/docs/manual-2.0/ST_CreateTopoGeo.html
http://postgis.net/docs/manual-2.0/RT_ST_Distinct4ma.html
http://postgis.net/docs/manual-2.0/ST_FlipCoordinates.html
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ST _GDALDrivers — Availability: 2.0.0 - GDAL >= 1.6.0 2 2FFUtt. A3t lib gdal o] 95 A Yx]=
A THEC YAEE HkgolUt) ST AsGDALRaster 2 AM&stozyu Fste]l dAHE
9% £ Q= THEdyYr].
ST _GeomFromGeoJSON — Availability: 2.0.0 - JSON-C >= 0.9 & QF1gYrc}t eHEZ S <IH
geojson B O 2 dto} postGIS 7|51sF L EAEE &g,
HSE XZ35lE aface & AlStstE FE A5 JES
A WME =27t Gl A true & HHEFYT off Y WHE
10] ZFFEEY
7)ot 1k 7t 8-S AMgole] 1k
i 8yt
ol =
=
9]

o] 47} AF oz Ag
| ohdz]

ST GetFaceEdges — Availability: 2.0 ¥ &
Ll =)
ST HasNoBand — Availability: 2.0.0 5]
Z27F A=A gels AS e =X
ST HillsShade — Availability: - 2.0.0 A2 ®<]Z, 1%, 4
= AZtslo= ©
o Hl
o E—(?l_z
L

QoF S|AETIHE] HYS vt A5
oloja £x|7} ojtjelx]e @5 AYsl= valid_detail
S Yot

ST Histogram — Availability: 2.0.0 |AH F= HAH 7AHIA| doly o] HLo] ¥
=] Slo| 17
FAAA] o

Ay W=l MY 23S vreeiynh A9
ST InterpolatePoint — Availability: 2.0.0 Al3-H X Eo| 7}7ke ERIEO] QM ER] 4 |4
T

ot X
.

=

=

e TrEstyct
ST IsValidDetail — Availability: 2.0.0 — GEOS >= 3.3.0 2 &F$Yth A eHEZ7}
Jeal §83A oo 1 olfe=
(valid,reason,location) &2 Hrtghct.
ST IsValidReason — Availability: 2.0 — Z 15 Fol= HAE 3t GEOS >= 3.3.0 =
AW EQ)7t §a{EA] Qtelx], faskA] vt 1 olf= b2t "AEE
Flie g
ST Makeline — Availability: 2.0.0 - A AET & 9458 st XY Ayt d == A
< 23
dyoh. S 4A g f8sHA] U=
= S
TH A48 HAEH HHES} pixeltype 2
+ WE Raster & Attt obFd
2 Y AE =L} pixeltype &
2hgetyrt. ob|

= A raster o

A= Agste] FAE A=
raster =

MEt AAEA e A9 g 12 7FEUL,
1S HEoto] PA4E A= 9
o2 A7)

7120]7] 9 HA F1) "extenttype"0i7H

G435t Postgresal & 4
e 1 2 YT O 3y
v
7F Ut} "extenttype” 2] ZE-S: INTERSECTION, UNION, FIRST, SECOND

ST _MapAlgebraExpr — Availability: 2.0.0 2 raster band ¥ Z: A
il
T,

ZQHEYORRE A AEF
ST MakeValid — Availability: 2.0.0, GEOS-3.3.0 = &+
|

2| W EQE FasH
ST MapAlgebraExpr — Availability: 2.0.0 1 raster band & #|
o]

_CrIL
AN FEEM (

5453t postgresal & th4
HEZE A E ] k2 A

o8 Helg el (grie))
ool <) BolE Wele
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http://postgis.net/docs/manual-2.0/RT_ST_GDALDrivers.html
http://postgis.net/docs/manual-2.0/ST_GeomFromGeoJSON.html
http://postgis.net/docs/manual-2.0/ST_GetFaceEdges.html
http://postgis.net/docs/manual-2.0/RT_ST_HasNoBand.html
http://postgis.net/docs/manual-2.0/RT_ST_HillShade.html
http://postgis.net/docs/manual-2.0/RT_ST_Histogram.html
http://postgis.net/docs/manual-2.0/ST_InterpolatePoint.html
http://postgis.net/docs/manual-2.0/ST_IsValidDetail.html
http://postgis.net/docs/manual-2.0/ST_IsValidReason.html
http://postgis.net/docs/manual-2.0/ST_MakeLine.html
http://postgis.net/docs/manual-2.0/ST_MakeValid.html
http://postgis.net/docs/manual-2.0/RT_ST_MapAlgebraExpr.html
http://postgis.net/docs/manual-2.0/RT_ST_MapAlgebraExpr2.html
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ST MapAlgebraFct — Availability: 2.0.0 1 H1E HZA- AZH U2 A WMEL} pixeltype 2] G137
PostgresQl ©] 4 A4hs A -8olo] FAH MHE-E HIE Raster & ZHAAFYTE ot HI=7}
AR e A% B 12 FE.

ST _MapAlgebraFct — Availability: 2.0.0 2 band WA - A|55 2 4 HAH WHEL} pixeltype 9
A Postgresal o] i A4S A8ste] FAHE 2L WME Raster & AU ofFH
REZE AR 2 47 did 1 = FEU AFEA g2 F5 49 /9 HEE=
INTERSECTION Yt

ST MapAlgebraFctNgb — Availability: 2.0.0 1-band B Z: AF82F A 2] postgresal ¢ 7|52 AEs}o]
AL g 7FF 77k o], 4™ Raster WI=EQ] ZFE9 o]S XEZgst= PLPGSQL A
7159 ZAxel ZH=21 Raster & WU T

ST Max4ma — Availability: 2.0.0 ©]%9] o Al ZF=& AXtsteE #AAEH A 7%
ST Mean4ma — Availability: 2.0.0 ©]-22] A ZrE9| HH2 AXst= FdAH AE 7%

ST Mindma — Availability: 2.0.0 ©]%2] A4 A ZHES AASHE 28 A 7%

ST ModedgeHeal — Availability: % 71| A8 QAste wEg Adstn RaA oAE 54,
a1 FHA oAE AAgezd £ oAE AfFUTh A9 kEo id &
sghE

ST NewEdgeHeal — Availability: 2.0 719 A&

AR FolHE o2} 22 Wk o= thAFezH Frje] A& ATt AAH
Lol id & whekehych

ST Node — Availability: 2.0.0 - GEOS >=3.3.0 8 7gUt} A AEFO] S L otyrh

i
o

ST NumPatches — Availability: 2.0.0 TfHA] EHe| HES £
2 EQS] ¢ null & whektych

ST OffsetCurve — Availability: 2.0 — < GEOS >= 3.2 & 87T, GEOS >= 3.3 ¢} 7 74 dyrh
e goRHE Fol Aet ZHAAY omAl Zgle E#EFUTh AE Zelo] tisy
¥ <t Ade Adtsks o #eduo

o

ST PatchN — Availability: 2.0.0 X 2 W E 2|7} POLYHEDRALSURFACE, POLYHEDRALSURFACEM & 7
12E NFA (F) redTh 297 erow NuLlLS wHEgh o

ST Project — Availability: 2.0.0 Zttit wlg Hjo|sg] A= (FLZhHE Argsto] AlzF 2ol A
A POINT & HHEHgU T},

ST Quantile — Availability: 2.0.0 AZo]L} 2119 AL, HAH Ex= FHAH HolE29 H
i3t 9145 ALttt whebA, 352 SAE ] 25 %, 50 %, 75 %] WEZR GAAF & &
AFY T

ST Range4ma — Availability: 2.0.0 ©]-22] TAl 7I=9o] HAE AXSt AH A 75
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http://postgis.net/docs/manual-2.0/RT_ST_MapAlgebraFct2.html
http://postgis.net/docs/manual-2.0/RT_ST_MapAlgebraFctNgb.html
http://postgis.net/docs/manual-2.0/RT_ST_Max4ma.html
http://postgis.net/docs/manual-2.0/RT_ST_Mean4ma.html
http://postgis.net/docs/manual-2.0/RT_ST_Min4ma.html
http://postgis.net/docs/manual-2.0/ST_ModEdgeHeal.html
http://postgis.net/docs/manual-2.0/ST_NewEdgeHeal.html
http://postgis.net/docs/manual-2.0/ST_Node.html
http://postgis.net/docs/manual-2.0/ST_NumPatches.html
http://postgis.net/docs/manual-2.0/ST_OffsetCurve.html
http://postgis.net/docs/manual-2.0/ST_PatchN.html
http://postgis.net/docs/manual-2.0/ST_Project.html
http://postgis.net/docs/manual-2.0/RT_ST_Quantile.html
http://postgis.net/docs/manual-2.0/RT_ST_Range4ma.html

@)
>0
Q

©
—t
D
-~
w
v}
o
4
9)
wm
1o
Jm
nE
N
or
ro
1=
[>

ST Reclass — Availability: 2.0.0 Y2 2ZHE AEFH vt FAoz FHH M2 FHAH.
Nband + HAEE=WMEYUTE nband = AREHA 2 2% 1 = YT ZE OE
EEL WSk ¢F2 Arefo A wrghE YTt Alo]A AR8: 16BUI band & 8BUI & ¥ J12]1

o] rlo

il 5
B 5 gt Yo s AP,

ST RelateMatch — Availability: 2.0.0 - GEOS >= 3.3.0 -2 QY t}. intersectionMattrixPatternl 7}
ek

o

intersectionMatrixPattern2 & A& AL true & HIE

ST RemEdgeModFace — Availability: 2.0 XS A|AsI AAH A7} F7H<]
T " F StHE AAISH HE st £l 31t BEE RSt

ST RemEdgeNewFace — Availability: 2.0 oA E A|AStE AAE 27 Fo He B F-2,
AE HES AAI5HY A2 "oz JAES YA gyt

ST RemoveRepeatedPoints — Availability: 2.0.0 A|A%E FE ZQIEQ FojX Z]eHEZ WAL
Llxdcigi=g

ST Resample — Availability: 2.0.0 2 GDAL 1.6.1+ = QFgUtct EA AEY S N2
AHAE, dol9 a9E FHE o] &5t AEHrE HAE o oo FoAHAY o HHAH
ZoHHAA £S5 HES MEH Utk New pixel values are computed using
NearestNeighbor (Foju m]=+ AH =), Bilinear, Cubic, CubicSpline T+ Lanczos Z|HEHS
ALgste] 28 I48 AAgYth tZEX NearestNeighbor

ST Rescale — Availability: 2.0.0 GDAL 1.6.1+ 87Ut} ©@2]o] {1 (= DA F7])E 245ty
HAEE GHEY. M2 T FE2 NearestNeighbor (Fo] Ei&= dl=r A, o]F Ad
U, cubicspline EE @zs BAEY 2udEs Agsel AL sjRge
NearestNeighbor &)U T}

ST Reskew — Availability: 2.0.0 GDAL 1.6.1+ Q7 @Uth @2 1 7]1€7] (L 34 w7 #Hs:
zZ4sto] HAHE HUED. M= DA F12 NearestNeighbor (% L o= Az, o
A3, 4], CubicSpline E+= TxA fMEY dES AHES) [RiR= AR = A R4
NearestNeighbor ¢} YT}

o of

o] ®
o A
ST SameAlignment — Availability: 2.0.0 B|AE 7 -2 7|&7], 7], H5, 37t ref & 71431 QL

o

= =

w true 2 WU obfe £4 glo] 2 gl AES AT UA UL © fake =
srerg o,

—

ST SetBandlsNoData — Availability: 2.0.0 H1Z=9] innodate = TRUE = WHeHetytt

ST SharedPaths — Availability: 2.0.0 requires GEOS >= 3.3.0. Y& AAEH/FFAEF A 95

THHE BES EPetE S wagy

]
i
nk
of,
18
filo
i
1%
ol
rr
fin)

ST Slope — Availability: 2.0.0 1% #fAE] #WiEo] TH HAES 4isl
eyt

ST Snap — Availability: 2.0.0 GEOS >= 3.3.0 2 275Ut} dodA oW EZS A 4«
2L ER ] MIHES} FH-E 7aUtt.
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ST SnapToGrid — Availability: 2.0.0 GDAL 1.6.1+& QFgUtt. 54 AZY 15 M2e
s, 499 18E FHE oot HAHthE HAE oo FoARAY HoH HAH
ZedHAA 459 M FAMEY Ytk New pixel values are computed using
NearestNeighbor( o]t} w]== A=) Bilinear, Cubic, CubicSpline E= Llanczos ZHEHS
AHEst] A28 B48E ALYt HEE= NearestNeighbor.

ST Split — Availability: 2.0.0 A/ LHEZEZE Yo zx A7l 2ouEg AAHAL wregh)
2]

ST StdDevdma — Availability: 2.0.0 ©]29] A 7IE9°] E= HxE A= T4E A

ZHAH.

ST Sum4ma — Availability: 2.0.0 ©]-%-2] A ZF=9] &

L

|itohe g€ Aske L.

ST _SummaryStats — Availability: 2.0.0 raster E=+= raster H$ 2] 17 raster =2 Al 3, Wt
stddev, Ak, FHFS FA&stk= 89 SAE T offd WHEZE AAHEZA] oF2
e ME102 YT

ST Transform — Availability: 2.0.0 GDAL 1.6.1+2 7Sttt A= A=Y d18E2 AR5
I oE 3t dui"s Aagoer I3l uds AAHY] YAHE
reprojection @Y}t 3432 2= NearestNeighbor, Bilinear, Cubic, CubicSpline, Lanczos ©] %1.0.™
TJZE = NearestNeighbor ¥4},

ST UnaryUnion — Availability: 2.0.0 - GEOS >= 3.3.0 2 273Ut} ST Union &F ZA|9F 2| 2 HE 2] 9]
T4 94 oA 2yt

ST Union — Availability: 2.0.0 1 1IE2 FAH s}te] AHZE FHAH Y Q Aol S
greketych off WHE unioning 2 A|FoHA] &2 A%, diY =2 1 2 gyt O 23
A2l Hole AA Hoe HAdU. wakze] A9, 2% %2 p_expression ©f 2|5
Holg the F SPSIUT: LAST - OFRAE AHEA %S U CEE, MEAN, SUM, FIRST,
MAX, MIN.

ST ValueCount — Availability: 2.0.0 gt Fo]Z MEZE 717 Ay (Bx Ay HY)Q AAH
o] g 4o A Wi ZF 5 EZgols HIE JAEES TrEgyrct offd wWErt

AR =] S Aole HEEE HE 1 dYrh 72X oz gf gAe A4t g5yt
7231 gAe nE e E£Yow i Wi FIELS TP TPk B #oe=
Lle=i= iR =g

TopoElementArray Agg — Availability: 2.0.0 E}Y] 8<% (topoelements), element_id & HTS st
topoelementarrary & Watgl o},

TopoGeo AddLineString — Availability: 2.0.0 3-& @2} ¥ 7}56E 7|£9] o|7]/HE E& sto 2 ¥
7|&e] EERX|Y A AEFHS FIRIYTh

TopoGeo AddPoint — Availability: 2.0.0 2.0.0 3]-& @2} @ 71535t 7]&9] ofz]/HS Ba o g

71E9 EE22A] ZAES F7Hgch
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TopoGeo AddPolygon — Availability: 2.0.0 2.0.0 8|8 22 9 753t 7|29 ox|/HES £
to X 7|E EEZA Y thAPS F7HY T

TopologySummary — Availability: 2.0.0 & EE=2X]| o]5& AESt EEZ X9 /A 39 QoF
PAE Az,

Topology Load Tiger — Availability: 2.0.0 PostGIS EZZXZ|o] tiger Hlo]E2] HoJH 4o
2Coty EEZRX9 3t fHYAR tiger HIolHE WEstH EE=ZS AUWE §
QAfof] A-E .

o filo

toTopoGeom — Availability: 2.0 = ©¢¥ X LHEZZHE M2 topo A LHEHE AT Yrh

ol

ofgfel Fofx

it

S5 PostGlS 2.0 oA St PostGls TS

Jul

AddGeometryColumn — 7}FS}HEnhanced): 2.0.0 use_typmod argument 21571 A&70E. AleF 274 7]
i1l typmod A LH Eg] & Ao 7|2 HAHHY}

Box2D — Enhanced: 2.0.0 THHA THE-S 9t A Y, Triangles &} TIN ©] A&74.
Box3D — Enhanced: 2.0.0 t}HA EHES 9t A9, Triangles 2} TIN ©] A7fH.

Geocode — Enhanced: 2.0.0 Tiger 2012 & H|o|E|e} £E 8t Q17 Q0] AL 5 FFA|7]7] 5|
TAE AR BAS MEESHY FHAA AR F4o FH AHS sty fldl
T iUtk 3o AnE FAsHAL utslsly] Yol AMZ-E il el max_results =

Uk,

GeometryType —Enhanced: 2.0.0 T} EHES 99t A9, Triangles T TIN ©] =4 5.

Populate_Geometry Columns — Enhanced: 2.0.0 ¥E°] typmodifiers T+ AT AFZAT} A
AAAENES ] FEESH: 22 5]-85H= use_typmod A=A Q147 L QlH.
ST Intersection — Enhanced: 2.0.0 - ZAE I7HOA] Intersection ©] EYEJSUTLH %7]

2.0.0 o] WA A= HE FTHo| A £BE Intersection THo] A L& A5
ST Intersects — Enhanced: 2.0.0 A raster/raster intersects 7} £ <.
ST Value — Enhanced: 2.0.0 exclude_nodata_value A& <147} F714,

ST 3DExtent — Enhanced: 2.0.0 Tt}HA| ZHAES 99t A9, Triangles ¢t TIN o] =&,

ST Affine — Enhanced: 2.0.0 T}HA] THES gt A9, Triangles ¢+ TIN ©] =5,
ST Area — Enhanced: 2.0.0-2D Tt EHES 5t A Yo] ==,
ST AsBinary — Enhanced: 2.0.0 TtHA] EHES 95t A Y, Triangles &} TIN ©] =<5,

ST AsBinary — Enhanced: 2.0.0 &2 3 2pof tigh z]¥o] /A= A5
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ST AsBinary — Enhanced: |2 12T 2] E4 <lt]et(endian) A% 2.0.0 A ¥o] =AHASFYTH
ST ASEWKB — 2.0.0 t}HA] EHES 95t 2|9, Triangles <} TIN ©] =Y H.
ST ASEWKT — Enhanced: 2.0.0 2.0.0 t}HA] ZHES St A9, Triangles ¢t TIN o] =&,

ST AsGML — Enhanced: 2.0.0 prefix 7}
o] gst= S d]83st7] Hdll GmL3
&4 32 71 =dsA

w1
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ST AsKML — Enhanced: 2.0.0 - prefix U AFHo]AE F7HUT 7] E7E2 prefix QU T

ST Azimuth — Enhanced: 2.0.0 A2 15 E gt 2¥o] == o5t} support for geography
was introduced.

il
e
N
]
i
K

ST ChangeEdgeGeom — Enhanced: 2.0.0 topological consistency enforcement

ST Dimension — Enhanced: 2.0.0 T}HA] EHET TINs & 5t X o] EUEAFYTHH A=
2 QW ER] 7t FojXohH o o]A o o= WAokA] 5yt

ST Dump — Enhanced: 2.0.0 TtAA] EHET TINE 99t A Ho] EAHAS5Y T
ST DumpPoints — Enhanced: 2.0.0 AZtd =1 TIN & 913t A|¥o] =Y HAFY T
ST Expand — Enhanced: 2.0.0 2Ztd &3 TIN & ¢J¢F A ¥o] =Y EASHH

ST Extent — Enhanced: 2.0.0 THHA] EHEY TINs & 9J$H 2| o] EE 5Tt

ST ForceRHR — Enhanced: 2.0.0 TtAA THET TINs & 5 A Qo] =UEHASY
ST Force 2D — Enhanced: 2.0.0 TtHA] EHET} TINs & Yt A Yol =L EH 5T
ST Force 3D — Enhanced: 2.0.0 TtAA] EHEY} TINs 2 95 2| Yo] Elx LY Th

ST Force 3DZ — Enhanced: 2.0.0 THAA] FHES 5t 2| go] ==L

ST Force Collection — Enhanced: 2.0.0 THAA] EHES Aot o] =UdE ST

ST GMLToSQL — Enhanced: 2.0.0 ttHA] EHET TINs & 93t Yol =P AEUTH
ST _GMLToSQL — Enhanced: 2.0.0 T ZE srid A4 ujafn| g7} 7159454

ST_GeomFromEWKB — Enhanced: 2.0.0 THHA THET TIN E 5t A o] == US5Y ]

ST GeomFromEWKT — 2.0.0 T}HA| EHAET TIN S ¢t A o] == ASY

ST GeomFromGML — Enhanced: 2.0.0 t}AH| EHET TIN S ¢t 2| o] = Y= YL )

ST _GeomFromGML — Enhanced: 2.0.0 HZE srid A& noatu|gr} F71E5 4.

ST GeometryN — Enhanced: 2.0.0 A2t =3 TIN & 95 A ¥o] =AHAEY T
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ST GeometryType — Enhanced: 2.0.0 THHA| EHES Y3t A go] = E ST
ST IsClosed — Enhanced: 2.0.0 Tt EHES 95t 2| go] ==L )
ST MakeEnvelope — Enhanced: 2.0: SRID & X|AS}A] A ASIA] LIl evelope & AAT & Y=

ST

ST

ST

9ol EA=HASY.

MakeValid — Enhanced: 2.0.1, &% A2 GE0S-3.3.4 2 L3 Yth

NPoints — Enhanced: 2.0.0 THHA] EHES 9ot A ¥o] =& A5 T

=t

NumGeometries — Enhanced: 2.0.0 ttHA] EHE, 4ZAdE 183 TIN & gt A Lo]

ST

ST

ST

ST

ST

Ed=EAFUS

Relate — Enhanced: 2.0.0 - AA =& & A5 ¢t A Qo] F71EAS5YTE (GEOS >=

3.0°] &%)

Rotate — Enhanced: 2.0.0 T} A EHE, AZHEE 1287 TIN S 95t x| Y¥o] EAEASY ).

Rotate — Enhanced: 2.0.0 37 9] ¥H-& 2|Ast= F7F uizf HE7F 71 54T

l

RotateX — 2.0.0 tHA| EHAE, 445 I8 TIN-S 9T Aol == ASFYT

RotateY — 2.0.0 H¥A| HHE, AZFE 13 TIN= It A€ol =Y =AY

ST

ST Scale — Enhanced: 2.0.0 TtHA] EHAE, 445 121 TINS 3t A Qo] A= ASFUTH
ST Shift Longitude — Enhanced: 2.0.0 T}AA EHE, AZAFE 181 TIN S gt 2ol
TAEAEYL

ST

Transform — Enhanced: 2.0.0 THHA] EHES 5t X Qo] =AEHASYT.

ValidateTopology — Enhanced: 2.0.0 o] HZof ZAFE false positives & 9]¢t Hrf G822l

oAA A2 & 4.

&& — Enhanced: 2.0.0 TtHA THES HoF Aol =Y ISFH L
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Q78 45 v
ol TR SR e e AESIGUE oSe 12 o 9% BAoEA 8
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o
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4o
:?:
_>;L
%
ol
-ol,
N,
ol
i
o
i)
EN
olt
oL
2l
>,
o

erl*’ Ao Ea] vl A7} floatd oA Bl T (floats) 2 WA EAHYL o= H-EH
v omdolEe} vhed wAg AedEeld] Aadsle Pr ol dFde 712
AAJYtt. o) ST SetSRID(abbox) = view port FHE]-S WSIAA ol WA Hrt} PostGIS
20494 92 o AHEst e wrEst At

N:rl') %1% hasnodata ¢t Z2 oJu|E 7AW, H&o|A o HE exclude_nodate_value = Q14

hasnodata & At}

AddGeometryColumn — Y 7J(Changed): 2.0.0 geometry columns 2 A|AH Flg=212HE 9=
Hol7] wjiof o] g4= ¢ o]A geometry_columns 2 QU|o|EsHA] Eguct 7[EHo=2
o] 3t Aok 2 Aot gHUTt stATE th4loll Postgresal o] §3 AlHA}F P

AHgYch oA dE Fo] &4t @7 wgs84 POINT column &
TABLE some_table ADD COLUMN geom geometry(Point,4326); I &5 tt.

AddGeometryColumn — Changed: 2.0.0 A%F =79 o]d HAS Q3IHH the default
use_typmod & AFESHIAI Q. T2} false 2 A ASHAAI QL

il

o
fo m fL %0
3o o 4y

AddGeometryColumn — Changed: 2.0.0 H&& ¢ olA4 %59 & geometry_columns ©]
AEHTH oFA| Tt geometry typmod tables geometries ©f A X =] A1 (wrapper) &
AFEE RE2 159 FE HeolE 39 o] oo Axm SHIEA 55T AYY
AeHEYSS EYcte ARUED d5E& AMSte R olEY R 7‘]2”1]
2J=0°] geometry_columns ol SHIEA 55%7] #I5 typmod A M| E|e] /AAE H &
UFHTE FRTHHAL.

4> ofn
il L

DropGeometryColumn — Changed: 2.0.0 ©] 7|52 o|d WA S-S 5] AZFHYrh
geometry_columns -2 ©]A A|AHE] Z1&EE o gt Ho A
AHgste] o2 HolE AT 22 2 oHEL & AAT 4 55Ut

ol

DropGeometryTable — Changed: ©] 7|52 ol WA 3$3He 5] ATHYL. A
geometry_columns ©JA| A|AR] FiE=Z2 o] thgt RFolr] wjiol, F|ok= DROP H|o|E
Abgsto] o2 Holg A 2 AW ER] d& AA 4+ 55Ut

o ul_l

Populate Geometry Columns — Changed: 2.0.0 HZE=Z oJ|Al= A3 A Zd o4l &9
AE2LE AFESY] Ao ER] 32 Alefd & 5T MEE use_typmod ¢t o] AES
false 2 A€ O 2K oA 3| check constraint behavior & AF&3HA 4= Q&5 UtTt.

Box3D — Changed: 2.0 ©]7 HZo]A:= box3d tH4l box2d & 5UT Box2d = AMEER| ¢

715 °1 22 boxdd 2 WA EHASYH

ST ScaleX — Changed: 2.0.0. WKTRaster H]Zo]lA] ©]= ST PixelSizeX ©]2} B354
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ST ScaleY — Changed: 2.0.0 WKTRaster H{Z o]l 4] ©]&= ST PixelSizeY ©]2t 235U Tt

ST SetScale — Changed: 2.0.0 2.0.0 WKTRaster W& oA ©]&= ST PixelSize ©]2t &34yt
2.0.0.914 o] HEEAFYTH

ST SetValue — Changed: 2.0.2 ST SetValue ()& AQUWEZ] HIE= oA & Ay @
Z|eH|Ego] 53t SRID 7} A=A &RI5t7] o) A2k

ST 3DExtent — Changed: 2.0.0 ©]% HZ A= ST_Extent3D 2 E&| St¥5UTH
ST 3DLength — Changed: 2.0.0 ¢ HZ o A+= ST_3DLength 2 && A S5UTH.

ST 3DLength Spheroid — Changed: 2.0.0 In prior versions ©]% WA A= thF AEFo] ofy AL}
A AEFo] ofd HE AE 99 0 & wWhEolE sty 181 2.0.0.904= thddFe
FolXtH AAE wreketyct

)

ST 3DLength Spheroid — Changed: 2.0.0 ©]A HZo|A¥E ST Length3d_Spheroid ©]2t &
stsY

rh

ST 3DMakeBox — Changed: 2.0.0 ©|Z W Z oA+ ST MakeBox3D &t &2 55Ut
ST 3DPerimeter — Changed: 2.0.0 ©]|7% W Z oA+ ST Perimeter3D & &322 5} UY .
ST AsGML — Changed: 2.0.0 & args 2t °|& &9% HEEE AR&FYrh

ST _AsGeoJSON — Changed: 2.0.0 7] args &F W H args & ALYt

ST AsKML — Changed: 2.0.0- 7] args & HHH args & AH&EUrh

ST AsSVG — Changed: 2.0.0 7] args ¢} WHH args & AH&517] A&dyct

ST EndPoint — Changed: 2.0.0 T ©o]4 ©d 2o HEZ thEAAEHT} S Z55HA] b5 ch
PostGIS O]  HAME=—TY A FHLAEF 0] o] el off A ZFotal AIFHE
HHeotdsUTh 2.0.0 A= oHE A AER T nEd7EA 2 NULL & THERtY T A e
=42 =52 o= mAHASYT. 8y AxEfgor Z4E9 Holgrt ZHESIN A
BZAHE AFES 200 NULL HHeRS AsHA 2 AYych

ST GeomFromText — Changed: 2.0.0 PostGIS 9] o]A H A,

ST_GeomFromText('GEOMETRYCOLLECTION(EMPTY)' )7} S&EAFUTE ©]Z2 O|A]  PostGIS
200 oA sQL/MM  standards 7 T  FH  FARYTE o)A oA HIEA]
ST_GeomFromText('GEOMETRYCOLLECTION EMPTY')2 A& of gt}

ST GeometryN — Changed: 2.0.0 & ¢ X2 H|Eg ] tfs] o] HHASS NULL-S ¥ Ayt
0] geometry for ST_GeometryN(..,1) case =& WIetst7] 9l HAE ST,

ST IsEmpty — Changed: 2.0.0 PostGIS 9] o] = HAE,
ST_GeomFromText('GEOMETRYCOLLECTION(EMPTY)' 7} 3-8 & l5Utt. oA o]Z-&  PostGlS
2.0.0 oA EHol™ sQL/MM standards 9} © 2 g2 HUct.
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http://postgis.net/docs/manual-2.0/RT_ST_ScaleY.html
http://postgis.net/docs/manual-2.0/RT_ST_SetScale.html
http://postgis.net/docs/manual-2.0/RT_ST_SetValue.html
http://postgis.net/docs/manual-2.0/ST_3DExtent.html
http://postgis.net/docs/manual-2.0/ST_3DLength.html
http://postgis.net/docs/manual-2.0/ST_3DLength_Spheroid.html
http://postgis.net/docs/manual-2.0/ST_3DLength_Spheroid.html
http://postgis.net/docs/manual-2.0/ST_3DMakeBox.html
http://postgis.net/docs/manual-2.0/ST_3DPerimeter.html
http://postgis.net/docs/manual-2.0/ST_AsGML.html
http://postgis.net/docs/manual-2.0/ST_AsGeoJSON.html
http://postgis.net/docs/manual-2.0/ST_AsKML.html
http://postgis.net/docs/manual-2.0/ST_AsSVG.html
http://postgis.net/docs/manual-2.0/ST_EndPoint.html
http://postgis.net/docs/manual-2.0/ST_GeomFromText.html
http://postgis.net/docs/manual-2.0/ST_GeometryN.html
http://postgis.net/docs/manual-2.0/ST_IsEmpty.html
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ST Length — Changed: 2.0.0 Breaking change — ©|d HAM= 53 A=l o3/ttt
o|AE Afst= Aol tHAP/AFHAE AAE AT FA5UTh 200 A=
oW E PFit Z2 ez o & wHiEele s WHAHJSUC oAd2 FAE
QASHAITHH ST Perimeter & ©]-83FH4 A Q.

ST locateAlong — Changed: 2.0.0 ©|7 BZoA ©]Z2 ST Locate_Along_Measure 2} 2|
stRsUh o] F o]lF2 Wi 9o AAEel A AdYoet dA AL
AH&7Hs Yo

ST LocateBetween — Changed: 2.0.0 — ©|7Z HWZof|A ST Locate Between_Measures ©]2} &2
sty o] FF o]&2 HHEAL FFof AAEe] A AJUoht dA AL o)l HAHy
sHAL 99 S FhsEhc

ST ModEdgeSplit — Changed: 2.0 — ©]% HWXoJA+= ST _ModEdgesSplit ©l2F &x o|&

Ao} 4k,

ST NumGeometries — Changed: 2.0.0 °o|Zd HZoME= XeHEZI AAM/tHE o] otd
% NULL 2 9HHegisUth 2.0.0+004E oA @Y ZHEHE s 1 & Fragdyrt
O‘ﬂ)POLYGON, LINESTRING, POINT.

1S

ST PointN — Changed: 2.0.0 @4 QW EZ] tFAES} ¢ ol &7 2sstA gF5yth
PostGIS ] o] HHoA = - B A TFHAEF 0] o] 4o} ofF F Aot ARES
g5 U 2.0.0 oA T2 FAAER I} opd7EA] 2 NULL-S HEEghY T}

O

ST Simplify — Changed: 2.0.0 - o @49 &EL e} & AAshA HedgUth o= ols) A%
ARFEe 71mA] oyt

ST Simplify — Changed: 2.0.2 — ©] $52] P52 1.5 HH O] HHA]

2 T
)
u
o
o,

T Hoh o LA FFe] HAo| wEstd AHEE FAEUH
2e)B2 o Alze WAew Wsk Aol it

ST StartPoint — Changed: ©¥ X QHEZ TFAEH © ol &/ ZashA] syt
postals o] o1 MAAL - thel A, hFHAE0] o T4} ofF 2 2HEahT ALES
Hietilsyh 200 oAE o2 OFAAEHI uBEVAR NULL & W thol A
A BASH HA 2t mAfaUt sAw Ause] dolgst H sEdoz

A E ATl ARG AFE2 2.0 olA= NULL Wk s 2 Ay

13.11.3. PostGIS 1.5 ol A Al E= A, HAH

o} 9] 452 minor release oA EUE T 7|50] FAH PostGlS TF4E UL},

PostGIS LibXML Version — Availability: 1.5 Returns the version number of the libxml2 library.

ST AddMeasure — Availability: 1.5.0 A3 A2t B F Ato]9] H7F H &4 949 ot H
e wRPUS. AeHE} 4 AHE KA @e A, shibh FrbEds
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http://postgis.net/docs/manual-2.0/ST_Length.html
http://postgis.net/docs/manual-2.0/ST_LocateAlong.html
http://postgis.net/docs/manual-2.0/ST_LocateBetween.html
http://postgis.net/docs/manual-2.0/ST_ModEdgeSplit.html
http://postgis.net/docs/manual-2.0/ST_NumGeometries.html
http://postgis.net/docs/manual-2.0/ST_PointN.html
http://postgis.net/docs/manual-2.0/ST_Simplify.html
http://postgis.net/docs/manual-2.0/ST_Simplify.html
http://postgis.net/docs/manual-2.0/ST_StartPoint.html
http://postgis.net/docs/manual-2.0/PostGIS_LibXML_Version.html
http://postgis.net/docs/manual-2.0/ST_AddMeasure.html
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ZHEZL F4 AFE 7HAL UAS A A ez do] A7|HEYt o3 d AEH i}
> A AEFo] 21ddk Yyt
ST AsBinary — Availability: 1.5.0 A @72 z¢o] Z¢lxglsUch sRID HE flo]g glo]

2 EQ]/z] @O o] & &% vio]a] (well—known binary)E E 32 FHeHeY T,

ST AsGML — Availability: 1.5.0 @i m 2ol Zelxlgl&Urh GML 2 = 3 FAlo=z
2| QW EZE Hrkghyct,

ST AsGeoJSON — Availability: 1.5.0 #|972fm Yol Zd=HUTH GeolSON FAo=z
2] QW EZE Hrkghct,

ST AsText — Availability: 1.5 — A 10 E 95t X Yo] =AY 5Yt
Ao Ee /A edme] & 4 HAE (WKT) 2H-S §Hekgyct

ST Buffer — Availability: 1.5 - ST_Buffer = T-& <IE=7H(endcaps)t XJA-FFS ZYstr] Hal
Aot syt AAERS T 7FEARE7E } AZYe ZPgAbe|er Wt oty 4=
Hebst= A Zo] Heel ol f&FdUth AeHHE g R Zm(wrapper)7t
F7H S U ol= Alg ALHWED 759 AHS Fst7] #16H - requires GEOS >= 3.2 =
{FgU (T): Geometry FFY B¢ ©] ALHEH=FE 7%ﬂ7} gAY A2 BE
Hesd Zobste ZeWELE dreRiyn. AME e EQY 33t HAF3AE o5YTh
Geography 4d <Y 7% B #H3 #fnE ALYt 1.5 B o]% E1 H gMo=m oA
BAA" A digt AsdS AAT 4 AF5UCh buffer_style &HE: quad_segs=#,

endcap=round|flat|square, join=round| mitre | bevel, mitre_limit=#.#

ST ClosestPoint — Availability: g2 ©f] 77k g2 9 2 ¥ EQJAEE WwigtaUo 71 %2 A9
A Hdyrt.
ST CollectionExtract — Availability: 1.5.0 (SFS)AX]LHEZE 118, returns a AFAH {FI9

a4Ewog Y (OF)AeHEDES weehch

ST Covers — Availability: 1.5 — X2 120 E st A Uo] EYHASUTHAHER B 9 oH
A 2 euER A°] oo EAotA] ¢k& wf 1 (TRUE)S WY o)

ST DFullyWithin — Availability: 1.5.0 2E ZQWEZEo] A&2o] AR Azl o] AL A
true = WHEHShU LY

ST DWithin — Availability: 1.5.0 |2 12jo& 95t 2|¥o] E=UEHUASHT BE oW EZE0]
AR A" ATl Wl U Al true = HEESIYcTH A eHEZ = FTF ref o|al
e w ©9= nlEjolH X|4= use spheroid=true (2] EFLH FH)E HEZBELo]

AsUnh HE AZLE feiA =, 3 BHLE et £517] 917 use_spheroid=false.

ST Distance — Availability: 1.5.0 A28 3] 2]Lo] 159 =dHASYL. TAY B AHH
AQHEDS o & AHstr] 93 HHE A% £= . AHED 8ol disf o
B9lo] £ zowER Atolo] s AL 2 AY AuA(EZ ref 7¥HE whsg
20 E BHAYS A uH @9 & Aelsn Ate]o] b A2 A XA
A2 E vl .
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http://postgis.net/docs/manual-2.0/ST_AsBinary.html
http://postgis.net/docs/manual-2.0/ST_AsGML.html
http://postgis.net/docs/manual-2.0/ST_AsGeoJSON.html
http://postgis.net/docs/manual-2.0/ST_AsText.html
http://postgis.net/docs/manual-2.0/ST_Buffer.html
http://postgis.net/docs/manual-2.0/ST_ClosestPoint.html
http://postgis.net/docs/manual-2.0/ST_CollectionExtract.html
http://postgis.net/docs/manual-2.0/ST_Covers.html
http://postgis.net/docs/manual-2.0/ST_DFullyWithin.html
http://postgis.net/docs/manual-2.0/ST_DWithin.html
http://postgis.net/docs/manual-2.0/ST_Distance.html
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ST Distance Sphere — Availability: 1.5 — XEQIE = ZjeHEY $FEL Aot A Yo
TAHEASEYL o] HHE 97 IZIEstuR AEoldsyt. & A/ AW Ed
Atole] wlEe] A AZE wreRtych A BheAl zH12]1l 6370986 BHE HIEE
AFESHU T ST Distance_Spheroid E ot w2 2|0t & A&yt postGIS 1.5 ©]A HAL @7
EAES e FAHAS,

ST Distance Spheroid — Availability: 1.5 — EZQJE 9] T2 2oy EZ {FIJEE st o]
sgRgEUT old WHe of FASE uw AFAYGUT. Fold 54 8
A S TR A Q& Atole] A ALE Hregty T 1

ST DumpPoints — Availability: 1.5.0 A QUWEZE WEE= RE XEQAES geometry_dump

(geom,path) €52 HHeHtYrt.,

ST Envelope — Availability: 1.5.0 float4 ™4l v HWZE EH5H7] floff dso] HHHol5FHT
sud AeHEZS] viH Wk(floats) HIE BfAS UEE AeHEHE wreyth a
geometry representing the double precision (float8) bounding box of the supplied geometry.

ST GMLToSQL — Availability: 1.5, < libxml2 1.6+ QFYrct GML EFOoZ HE EF
ST_Geometry #f-= WUt} o]Z2 ST_GeomFromGML 9] 3 It}

ST GeomFromGML — Availability: 1.5, libxml2 1.6+ S7gUth zZoWEZS 8 eML EFL
Z|5}! PostGIS A QHEZ QHAEE Z=shr},

ST GeomFromKML — Availability: 1.5libxml2 2.6+ AW EZ2 KML EHL FHSt PostGIS
geometry L HAIEES Zoht}

~= — Availability: 1.5.0 changed behavior A & HF-2d A7} B 9] HES ] HEAQL TS W] True &
Eleda=gRi=g

ST HausdorffDistance — Availability: 1.5.0 - requires GEOS >= 3.2.0 & QF1§Yth T AW EZ
Aole] hausdorff AelE MR, RHoR 2 AedWEds du Az cEAy
Hlke] ik SAYUT 29le2 AHEYY I #nzAs AARY o
I,

ST Intersection — Availability: 1.5 X2 1z]a] ¢ §3d2 gt AYo] =d=HAIEFUT (M=
geomA ¢} geomB 7} FFot= ERJIEE UEY = AW EQE gretytt e dn] Ld2
WaHE o] Y5 WS gt F wesss o2 A}

ST Intersects — Availability: 1.5 2| @ 1 u = ol st Z| Yl o] T =&Yt
2o Ed /A e dejn]7} 2D oA “FHHoR WA -(olH FIHE F-HEu)F o TRUE &
gty Ieja wxkstA] ¢k uf (E2Euf) FALSE & WHEHRPUTE Geography ©f o]-&

iy
i
y

o34 000001 WE YUt (1B 7he of® HSelet Ahghckan 7y )

ST Length — Availability: 1.5.0 ]| 2HE#] z]Yo] 1504 EY=HPHUTH AAEH oA &
2EYY A ZWE=ZS 2d ZolE wHiEIYtLh oW EZE FIF ref THo|n

2] @ 21 = meters TIUUTEH (7] 3F HREAA]).
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http://postgis.net/docs/manual-2.0/ST_Distance_Sphere.html
http://postgis.net/docs/manual-2.0/ST_Distance_Spheroid.html
http://postgis.net/docs/manual-2.0/ST_DumpPoints.html
http://postgis.net/docs/manual-2.0/ST_Envelope.html
http://postgis.net/docs/manual-2.0/ST_GMLToSQL.html
http://postgis.net/docs/manual-2.0/ST_GeomFromGML.html
http://postgis.net/docs/manual-2.0/ST_GeomFromKML.html
http://postgis.net/docs/manual-2.0/ST_Geometry_Same.html
http://postgis.net/docs/manual-2.0/ST_HausdorffDistance.html
http://postgis.net/docs/manual-2.0/ST_Intersection.html
http://postgis.net/docs/manual-2.0/ST_Intersects.html
http://postgis.net/docs/manual-2.0/ST_Length.html
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ST Longestline — Availability: 1.5.0 T+ ZXQHWEzZ9 71 71 2 =9 A ZJEE
gretU oo 2= AR o BE AS @4 o2 Y 71 Avt skt ok arekE
A2 AAL g1 ol AFEI g2 oA EFUH. st_maxdistance 7} gl T12]al g2 & 95

NI Aolmz o] §47h Wk Ao) dolk AAY 24Ut

ST MakeEnvelope — Availability: 1.5 Fo]% 4 T3 ez Rg JAHAH Az oz
AT B WA sRiD o €8] A sks olofof ghc,

ofll
filo

ST MaxDistance — Availability: 1.5.0 94 @99 = ] HE] Afolo] b 71 2 24 A= E
Hrskshy o,

ST ShortestLine — Availability: & X QHEZ] Ato]9] 7} %2 2 21 AEo] g3ttt

&& — Availability: 1.5.0 2] @ 71355 9]t o] =AU UFHT A 9] 2D Hi-2
Hh "hAel WAk wf true 7t HHEFHUT

ol
27
N
w
1o
N
o

13.11.4. PostGIS 1.4 oA 9] Al = A, HAH 5

ofe)ol F4EL 142N EYEAL, AT Postals FHEUUE

Populate Geometry Columns — AW EZ F=o| §4 AEAET & A= Adst F7t
Az AS 7HA7]E BEASUY o] geometry_columns view ©f ZHAE3] FEHLEE
B, 7d4ez {3 A¥HAt gle He ALUWEY =& AdAEC] U=
ZeHEZ PE2 HIAAUL. 7 P55 U7 YHAE use_typmod=false Availability:
1.4.0 & AASHIAL.

ST AsSVG — Folzl ZeWEZ FEx 2oy Q9HAE syG path HoJEE FHE{tYrct
(Availability: 1.2.2. Availability: 1.4.0 http://www.w3.org/TR/SVG/paths.html#PathDataBNF__ ]|
F5b7] gt A& path o] L Pl E Z3FS7] 21l PostGIS 1.4.014 HA =5 T

ST Collect — TFE X QW EGE9 AU o ZHE EX ST Geometry L2 HIEFSIU T Availability:
1.4.0 - ST_Collect(geomarray)’} E=JE 5T o e 2eHEZE w27 Aast7] 5]
ST Collect 7} =4 HA5Yt

ST ContainsProperly — B 7} A 9] A& <F)7F opd WHel watd off true & ¥Hehtyoth
A = HASA AARE ZFelA] IR AARE ZFel7] Tt Availability: 1.4.0 - 2
GEOS>=3.1.0 2 &3t}

ST Extent — A 2HEES0] S At vhe

ol
T
>.
it

rU.'.

stst= A 4. Availability: 1.4.0

ST GeoHash — A 2H E&]9] GeoHash * ¢ (geohash.org)

o
T

JFS1gH U o Availability: 1.4.0

ST IsValidReason — A|2HEZ|7}F Faetx] opdA]o] dis| Wehfal, fashA] oF2 olfoll dish
Agst= HAEES HHFIY T, Availability: 1.4 - <= GEOS >= 3. 10—‘% 7%y

52

kv
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http://postgis.net/docs/manual-2.0/ST_LongestLine.html
http://postgis.net/docs/manual-2.0/ST_MakeEnvelope.html
http://postgis.net/docs/manual-2.0/ST_MaxDistance.html
http://postgis.net/docs/manual-2.0/ST_ShortestLine.html
http://postgis.net/docs/manual-2.0/geometry_overlaps.html
http://postgis.net/docs/manual-2.0/Populate_Geometry_Columns.html
http://postgis.net/docs/manual-2.0/ST_AsSVG.html
http://www.w3.org/TR/SVG/paths.html#PathDataBNF
http://postgis.net/docs/manual-2.0/ST_Collect.html
http://postgis.net/docs/manual-2.0/ST_ContainsProperly.html
http://postgis.net/docs/manual-2.0/ST_Extent.html
http://postgis.net/docs/manual-2.0/ST_GeoHash.html
http://postgis.net/docs/manual-2.0/ST_IsValidReason.html
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ST LineCrossingDirection — 2 A AE&2 18], o]JH ZJ 9] crossing behavior Q12 UEtH= -3 7}
3 Atole] &aHE HHRFIU T Availability: 1.4

ST LocateBetweenElevations — A|AH HE wAlstE 849 stH xoHED (AHAM) 7H&
uislotch @A 3p,4D 9] A A2EH 1} thE A AEFo] 2YH YTt Availability: 1.4.0

ST Makeline — ZERIE EE:= A QW EZZHE HAE
ST_Makeline(geomarray)’t =&ALt © ©H2
ST_Makeline A7t 2= 54t

g AU Availability: 1.4.0 -

mAes weA Adss] e

ST _MinimumBoundingCircle — A QHEZE &HsH] 233 4+ JE= 71 22 ¢
visishych g Z2EE BAE uirt 48 Al IHEES AFRSY ) Availability: 1.4.0 —

S gy

ST Union — AQHEzZe ZIE 3 dgS UetlleE XoHEDE wagtuct. Availability:
1.4.0 - ST Union 7} 7st=l&Utt. ST Union(geomarray) ©F o w2 A A Ao
PostgresQL  ©] EYE ST wF GEOS 3.1.0+ ST Union = ARE  ZolA|ztd
http://blog.cleverelephant.ca/2009/01/must-faster-unions-in-postgis-14.html o] AH= © wE
Cascaded A%t F12|&E AHESH 2 AYUTh

13.11.5. PostGIS 1.3 o] 4] 2] A|2-&

ud

A
T

ofe} <]

o)

TEo 13 =AM =4H PostGls TE YT

ST AsGML — Z| QMW EZ]S GML(Geography Markup Language) & 2(2.1.2, 7|23 E= HA
3(3.1.1) 2O 2 HIEgtY T Availability: 1.3.2

ST AsGeolSON — A| 2 H|E2]-E GeolSON(Geometry Javascript Object Notation) X i 0 2 HFEFo},
Availability: 1.3.4

ST SimplifyPreserveTopology — F91% QW EZ|E Douglas-Peucker 1 E]|EFS ARES|o]
"t ] euEYE HReketyTh o] = facHA] e mAE A eHE(EG
Polygon Z] QW E&] Th=3tof|l A WS &= Ql=)E AAdoHA] E s YTt Availability: 1.3.3
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http://postgis.net/docs/manual-2.0/ST_LineCrossingDirection.html
http://postgis.net/docs/manual-2.0/ST_LocateBetweenElevations.html
http://postgis.net/docs/manual-2.0/ST_MakeLine.html
http://postgis.net/docs/manual-2.0/ST_MinimumBoundingCircle.html
http://postgis.net/docs/manual-2.0/ST_Union.html
http://postgis.net/docs/manual-2.0/ST_AsGML.html
http://postgis.net/docs/manual-2.0/ST_AsGeoJSON.html
http://postgis.net/docs/manual-2.0/ST_SimplifyPreserveTopology.html
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Chapter14. A Hil

14.1. AT EQJo]l {1 B

HI1E &40z HIS= Z2 PostGls /IS =& 4 e SEAQ] ®HHAYTE PostGIS
RS o] o]A-S  AAYALS # NES ;}b 7P @849 v Ry ®Ae EAVE He

SELECT postgis_ full version() [for postgis] and SELECT version() [for postgresql]
2 gagtosn £ ANt 229 4 dsdth

A WAl ARGt A kv olml A W17} BHIstY] 915 release changelog & W

1

A

PostGIS bug tracker @] AF&O 2 FASHe] 1 HIA7} AHAER] ¢gon, A Ao tigt AHI}
540z §2E 45U M2 HIIE Hishy] Mo ojn] &zl & =lsty] ]
diojElHo]AE HY s Al M2 FHO|H F7IFHAIL

M2 YEEE AE5H7] YA Simon Tatham's 2] How to Report Bugs Effectively & Ao H A Q.

14.2. 24 o5 H7

stshA 2mEgele] 7]

_]
o=
Hu EL BA9] oFu A%l UL 4 A&yt

olr
e
oft
12
ftlo
rE
of
ol
29
O
ool
L
A
|
i
R
5%
rlo
o,
o
=
rir
B>
=
|m
i1
2

PostGIS bug tracker 9| &= #A] 7o tiel] B 4~ IEFYrTh
A TS AR FolAEtH A= Bug Tracker o470l =419 A& FAA o= HYstAlQ.

M7 Atgo] FHLAT Ao, Subversion o TSk Zo] F4E] 45" & QFYth Unix

AAANAE 4 2A Aol A5UT. (Subversion o] o]n] =] = it

1. PostGIS’ Subversion &] trunk & Check out &4 th.

svn checkout http://svn.osgeo.org/postgis/trunk/
Jtrunk TFEFo] A&=E A}
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http://svn.osgeo.org/postgis/trunk/NEWS
http://trac.osgeo.org/postgis/
http://www.chiark.greenend.org.uk/~sgtatham/bugs.html
http://trac.osgeo.org/postgis/
http://subversion.apache.org/

Chapter 14 24 210

ASste HAE oUEHZE A5 HA
vim trunk/doc/postgis.xml

E4E HTML ©] obd DocBook XML oA ZAEtH= Aol FoJstiAlL. TeF o]o
A%aA e A9 BAle] UmA BBl 6XE mat a4l

Y TE (Unix @419 o))

w40 Y23t 2polE edRt wfix] whdS TEAALL. (Unix G2 o)
svn diff trunk/doc/postgis.xml > doc.patch

Bug Tracker ©] Aj=2 o]ro T2E HHAHA L.
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Appendix A Appendix

Appendix A  Appendix

A.l Release 2.0.4

Release date: 2013/09/06

This is a bug fix release, addressing issues that have been filed since the 2.0.3 release. If you are using
PostGIS 2.0+ a soft upgrade is required. For users of PostGIS 1.5 or below, a hard upgrade is required.

A.1.1  Bug Fixes

#2110, Equality operator between EMPTY and point on origin
Allow adding points at precision distance with TopoGeo_addPoint
#1968, Fix missing edge from toTopoGeom return

#2165, ST_NumPoints regression failure with CircularString
#2168, ST_Distance is not always commutative

#2186, gui progress bar updates too frequent

#2201, ST_GeoHash wrong on boundaries

#2257, GBOX variables not initialized when testing with empty geometries
#2271, Prevent parallel make of raster

#2267, Server crash from analyze table

#2277, potential segfault removed

#2307, ST_MakeValid outputs invalid geometries

#2351, st_distance between geographies wrong

#2359, Incorrect handling of schema for overview constraints
#2371, Support GEOS versions with more than 1 digit in micro

#2372, Cannot parse space-padded KML coordinates
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Fix build with systemwide liblwgeom installed

#2383, Fix unsafe use of \' in warning message

#2410, Fix segmentize of collinear curve

#2412, ST _LineToCurve support for lines with less than 4 vertices

#2415, ST_Multi support for COMPOUNDCURVE and CURVEPOLYGON
#2420, ST_LineToCurve: require at least 8 edges to define a full circle

#2423, ST_LineToCurve: require all arc edges to form the same angle

#2424, ST CurveToline: add support for COMPOUNDCURVE in MULTICURVE

#2427, Make sure to retain first point of curves on ST_CurveToline

A.1.2 Enhancements

#2269, Avoid uselessly detoasting full geometries on ANALYZE

A.13 Known Issues

#2111, Raster bands can only reference the first 256 bands of out-db rasters

A.2 Release 2.0.3

Release date: 2013/03/01

This is a bug fix release, addressing issues that have been filed since the 2.0.2 release. If you are using
PostGIS 2.0+ a soft upgrade is required. For users of PostGIS 1.5 or below, a hard upgrade is required.

A.2.1 Bug Fixes

#2126, Better handling of empty rasters from ST_ConvexHull()

#2134, Make sure to process SRS before passing it off to GDAL functions

Fix various memory leaks in liblwgeom

#2173, Fix robustness issue in splitting a line with own vertex also affecting topology building (#2172)
#2174, Fix usage of wrong function lwpoly_free()

#2176, Fix robustness issue with ST_ChangeEdgeGeom
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#2184, Properly copy topologies with Z value

postgis_restore.pl support for mixed case geometry column name in dumps

#2188, Fix function parameter value overflow that caused problems when copying data from a GDAL dataset
#2216, More memory errors in MultiPolygon GeoJSON parsing (with holes)

Fix Memory leak in GeoJSON parser

A.2.2 Enhancements

#2141, More verbose output when constraints fail to be added to a raster column

Speedup ST_ChangeEdgeGeom

A.3 Release 2.0.2

Release date: 2012/12/03

This is a bug fix release, addressing issues that have been filed since the 2.0.1 release. As soft update is
required for PostGIS 2.0.0 and 2.0.1 users.

A.3.1 Bug Fixes

#1287, Drop of "gist_geometry_ops" broke a few clients package of legacy_gist.sql for these cases
#1391, Errors during upgrade from 1.5

#1828, Poor selectivity estimate on ST_DWithin

#1838, error importing tiger/line data

#1869, ST_AsBinary is not unique added to legacy_minor/legacy.sql scripts
#1885, Missing field from tabblock table in tiger2010 census_loader.sql
#1891, Use LDFLAGS environment when building liblwgeom

#1900, Fix pgsql2shp for big-endian systems

#1932, Fix raster2pgsql for invalid syntax for setting index tablespace
#1936, ST_GeomFromGML on CurvePolygon causes server crash

#1955, ST_ModEdgeHeal and ST_NewEdgeHeal for doubly connected edges

#1957, ST_Distance to a one-point LineString returns NULL
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#1976, Geography point-in-ring code overhauled for more reliability

#1978, wrong answer calculating length of closed circular arc (circle)

#1981, Remove unused but set variables as found with gcc 4.6+

#1987, Restore 1.5.x behaviour of ST_Simplify

#1989, Preprocess input geometry to just intersection with raster to be clipped
#1991, geocode really slow on PostgreSQL 9.2

#1996, support POINT EMPTY in GeoJSON output

#1998, Fix ST_{Mod,New}EdgeHeal joining edges sharing both endpoints

#2001, ST_CurveToline has no effect if the geometry doesn't actually contain an arc
#2015, ST_IsEmpty('POLYGON(EMPTY)') returns False

#2019, ST_FlipCoordinates does not update bbox

#2025, Fix side location conflict at TopoGeo_AddLineString

#2026, improve performance of distance calculations

#2033, Fix adding a splitting point into a 2.5d topology

#2051, Fix excess of precision in ST_AsGeoJSON output

#2052, Fix buffer overflow in Iwgeom_to_geojson

#2056, Fixed lack of SRID check of raster and geometry in ST_SetValue()

#2057, Fixed linking issue for raster2psql to libpq

#2060, Fix "dimension" check violation by GetTopoGeomElementArray

#2072, Removed outdated checks preventing ST_Intersects(raster) from working on out-db bands
#2077, Fixed incorrect answers from ST_Hillshade(raster)

#2092, Namespace issue with ST_GeomFromKML,ST_GeomFromGML for libxml 2.8+
#2099, Fix double free on exception in ST_OffsetCurve

#2100, ST_AsRaster() may not return raster with specified pixel type

#2108, Ensure ST_Line_Interpolate_Point always returns POINT

#2109, Ensure ST_Centroid always returns POINT

#2117, Ensure ST_PointOnSurface always returns POINT

#2129, Fix SRID in ST_Homogenize output with collection input

#2130, Fix memory error in MultiPolygon GeoJson parsing

Update URL of Maven jar
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A.3.2 Enhancements

#1581, ST_Clip(raster, ...) no longer imposes NODATA on a band if the corresponding band from the source
raster did not have NODATA

#1928, Accept array properties in GML input multi-geom input (Kashif Rasul and Shoaib Burq / SpacialDB)
#2082, Add indices on start_node and end_node of topology edge tables

#2087, Speedup topology.GetRingEdges using a recursive CTE

A.4 Release 2.0.1

Release date: 2012/06/22

This is a bug fix release, addressing issues that have been filed since the 2.0.0 release.

A.4.1 Bug Fixes

#1264, fix st_dwithin(geog, geog, 0).

#1468 shp2pgsql-gui table column schema get shifted

#1694, fix building with clang. (vince)

#1708, improve restore of pre-PostGIS 2.0 backups.

#1714, more robust handling of high topology tolerance.

#1755, ST_GeographyFromText support for higher dimensions.

#1759, loading transformed shapefiles in raster enabled db.

#1761, handling of subdatasets in NetCDF, HDF4 and HDF5 in raster2pgsq|l.
#1763, topology.toTopoGeom use with custom search_path.

#1766, don't let ST_RemEdge* destroy peripheral TopoGeometry objects.
#1774, Clearer error on setting an edge geometry to an invalid one.
#1775, ST_ChangeEdgeGeom collision detection with 2-vertex target.
#1776, fix ST_SymDifference(empty, geom) to return geom.

#1779, install SQL comment files.

#1782, fix spatial reference string handling in raster.
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#1789, fix false edge-node crossing report in ValidateTopology.

#1790, fix toTopoGeom handling of duplicated primitives.

#1791, fix ST_Azimuth with very close but distinct points.

#1797, fix (ValidateTopology(xxx)).* syntax calls.

#1805, put back the 900913 SRID entry.

#1813, Only show readable relations in metadata tables.

#1819, fix floating point issues with ST_World2RasterCoord and ST_Raster2WorldCoord variants.
#1820 compilation on 9.2betal.

#1822, topology load on PostgreSQL 9.2betal.

#1825, fix prepared geometry cache lookup

#1829, fix uninitialized read in GeoJSON parser

#1834, revise postgis extension to only backup user specified spatial_ref_sys

#1839, handling of subdatasets in GeoTIFF in raster2pgsql.

#1840, fix logic of when to compute # of tiles in raster2pgsql.

#1851, fix spatial_ref_system parameters for EPSG:3844

#1857, fix failure to detect endpoint mismatch in ST_AddEdge*Face*

#1865, data loss in postgis_restore.pl when data rows have leading dashes.

#1867, catch invalid topology name passed to topogeo_add*

#1872, fix ST_ApproxSummarystats to prevent division by zero

#1873, fix ptarray_locate_point to return interpolated Z/M values for on-the-line case
#1875, ST_SummaryStats returns NULL for all parameters except count when count is zero
#1881, shp2pgsql-gui -- editing a field sometimes triggers removing row

#1883, Geocoder install fails trying to run create_census_base_tables() (Brian Panulla)

#1870, ST_Intersects doc and behaviour are out of synch

A.4.2 Enhancements

More detailed exception message from topology editing functions.
#1786, improved build dependencies

#1806, speedup of ST_BuildArea, ST_MakeValid and ST_GetFaceGeometry.

223



Appendix A Appendix

#1812, Add lwgeom_normalize in LIBLWGEOM for more stable testing.

A.5 Release 2.0.0

Release date: 2012/04/03

This is a major release. A hard upgrade is required. Yes this means a full dump reload and some special
preparations if you are using obsolete functions. Refer to Section 2.9.2, “Hard upgrade” for details on
upgrading. Refer to Section 13.11.1, “PostGIS Functions new, behavior changed, or enhanced in 2.0” for more
details and changed/new functions.

A.5.1 Testers - Our unsung heroes

We are most indebted to the numerous members in the PostGIS community who were brave enough to test
out the new features in this release. No major release can be successful without these folk.

Below are those who have been most valiant, provided very detailed and thorough bug reports, and detailed
analysis.

Andrea Peri - Lots of testing on topology, checking for correctness
Andreas Forg Tollefsen - raster testing

Chris English - topology stress testing loader functions

Salvatore Larosa - topology robustness testing

Brian Hamlin - Benchmarking (also experimental experimental branches before they are folded into core) ,
general testing of various pieces including Tiger and Topology. Testing on various server VMs

Mike Pease - Tiger geocoder testing - very detailed reports of issues

Tom van Tilburg - raster testing

A.5.2 Important / Breaking Changes

#722, #302, Most deprecated functions removed (over 250 functions) (Regina Obe, Paul Ramsey)
Unknown SRID changed from -1 to 0. (Paul Ramsey)

-- (most deprecated in 1.2) removed non-ST variants buffer, length, intersects (and internal functions
renamed) etc.

-- If you have been using deprecated functions CHANGE your apps or suffer the consequences. If you don't
see a function documented -- it ain't supported or it is an internal function. Some constraints in older tables
were built with deprecated functions. If you restore you may need to rebuild table constraints with
populate_geometry_columns(). If you have applications or tools that rely on deprecated functions, please refer
to 77?7 for more details.
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#944 geometry_columns is now a view instead of a table (Paul Ramsey, Regina Obe) for tables created the
old way reads (srid, type, dims) constraints for geometry columns created with type modifiers reads rom
column definition

#1081, #1082, #1084, #1088 - Mangement functions support typmod geometry column creation functions
now default to typmod creation (Regina Obe)

#1083 probe_geometry_columns(), rename_geometry_table_constraints(), fix_geometry_columns();
removed - now obsolete with geometry_column view (Regina Obe)

#817 Renaming old 3D functions to the convention ST_3D (Nicklas Avén)

#548 (sorta), ST_NumGeometries,ST_GeometryN now returns 1 (or the geometry) instead of null for single
geometries (Sandro Santilli, Maxime van Noppen)

A.5.3 New Features

KNN Gist index based centroid (<->) and box (<#>) distance operators (Paul Ramsey / funded by Vizzuality)

Support for TIN and PolyHedralSurface and enhancement of many functions to support 3D (Olivier Courtin /
Oslandia)

Raster support integrated and documented (Pierre Racine, Jorge Arévalo, Mateusz Loskot, Sandro Santilli,
David Zwarg, Regina Obe, Bborie Park) (Company developer and funding: University Laval, Deimos Space,
CadCorp, Michigan Tech Research Institute, Azavea, Paragon Corporation, UC Davis Center for Vectorborne
Diseases)

Making spatial indexes 3D aware - in progress (Paul Ramsey, Mark Cave-Ayland)

Topology support improved (more functions), documented, testing (Sandro Santilli / Faunalia for RT-SIGTA),
Andrea Peri, Regina Obe, Jose Carlos Martinez Llari

3D relationship and measurement support functions (Nicklas Avén)

ST 3DDistance, ST_3DClosestPoint, ST_3DIntersects, ST_3DShortestLine and more...
N-Dimensional spatial indexes (Paul Ramsey / OpenGeo)

ST_Split (Sandro Santilli / Faunalia for RT-SIGTA)

ST_lIsValidDetail (Sandro Santilli / Faunalia for RT-SIGTA)

ST_MakeValid (Sandro Santilli / Faunalia for RT-SIGTA)

ST_RemoveRepeatedPoints (Sandro Santilli / Faunalia for RT-SIGTA)

ST_GeometryN and ST_NumGeometries support for non-collections (Sandro Santilli)
ST_IsCollection (Sandro Santilli, Maxime van Noppen)

ST_SharedPaths (Sandro Santilli / Faunalia for RT-SIGTA)

ST_Snap (Sandro Santilli)
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ST_RelateMatch (Sandro Santilli / Faunalia for RT-SIGTA)
ST_ConcaveHull (Regina Obe and Leo Hsu / Paragon Corporation)
ST_UnaryUnion (Sandro Santilli / Faunalia for RT-SIGTA)
ST_AsX3D (Regina Obe / Arrival 3D funding)

ST_OffsetCurve (Sandro Santilli, Rafal Magda)

ST _GeomFromGeoJSON (Kashif Rasul, Paul Ramsey / Vizzuality funding)

A.5.4 Enhancements

Made shape file loader tolerant of truncated multibyte values found in some free worldwide shapefiles
(Sandro Santilli)

Lots of bug fixes and enhancements to shp2pgsql Beefing up regression tests for loaders Reproject support
for both geometry and geography during import (Jeff Adams / Azavea, Mark Cave-Ayland)

pgsql2shp conversion from predefined list (Loic Dachary / Mark Cave-Ayland)
Shp-pgsql GUI loader - support loading multiple files at a time. (Mark Leslie)

Extras - upgraded tiger_geocoder from using old TIGER format to use new TIGER shp and file structure
format (Stephen Frost)

Extras - revised tiger_geocoder to work with TIGER census 2010 data, addition of reverse geocoder function,
various bug fixes, accuracy enhancements, limit max result return, speed improvements, loading routines.
(Regina Obe, Leo Hsu / Paragon Corporation / funding provided by Hunter Systems Group)

Overall Documentation proofreading and corrections. (Kasif Rasul)

Cleanup PostGIS JDBC classes, revise to use Maven build. (Maria Arias de Reyna, Sandro Santilli)

A.5.5 Bug Fixes

#1335 ST_AddPoint returns incorrect result on Linux (Even Rouault)

A.5.6 Release specific credits

We thank U.S Department of State Human Information Unit (HIU) and Vizzuality for general monetary
support to get PostGIS 2.0 out the door.
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A.6 Release 1.5.4

Release date: 2012/05/07

This is a bug fix release, addressing issues that have been filed since the 1.5.3 release.

A.6.1 Bug Fixes

#547, ST_Contains memory problems (Sandro Santilli)

#621, Problem finding intersections with geography (Paul Ramsey)

#627, PostGIS/PostgreSQL process die on invalid geometry (Paul Ramsey)
#810, Increase accuracy of area calculation (Paul Ramsey)

#852, improve spatial predicates robustness (Sandro Santilli, Nicklas Avén)
#877, ST_Estimated_Extent returns NULL on empty tables (Sandro Santilli)
#1028, ST_AsSVG kills whole postgres server when fails (Paul Ramsey)
#1056, Fix boxes of arcs and circle stroking code (Paul Ramsey)

#1121, populate_geometry_columns using deprecated functions (Regin Obe, Paul Ramsey)
#1135, improve testsuite predictability (Andreas 'ads' Scherbaum)

#1146, images generator crashes (bronaugh)

#1170, North Pole intersection fails (Paul Ramsey)

#1179, ST_AsText crash with bad value (kjurka)

#1184, honour DESTDIR in documentation Makefile (Bryce L Nordgren)
#1227, server crash on invalid GML

#1252, SRID appearing in WKT (Paul Ramsey)

#1264, st_dwithin(g, g, 0) doesn't work (Paul Ramsey)

#1344, allow exporting tables with invalid geometries (Sandro Santilli)
#1389, wrong proj4text for SRID 31300 and 31370 (Paul Ramsey)

#1406, shp2pgsql crashes when loading into geography (Sandro Santilli)
#1595, fixed SRID redundancy in ST_Line_SubString (Sandro Santilli)
#1596, check SRID in UpdateGeometrySRID (Mike Toews, Sandro Santilli)

#1602, fix ST_Polygonize to retain Z (Sandro Santilli)
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#1697, fix crash with EMPTY entries in GiST index (Paul Ramsey)
#1772, fix ST_Line_Locate_Point with collapsed input (Sandro Santilli)
#1799, Protect ST_Segmentize from max_length=0 (Sandro Santilli)
Alter parameter order in 900913 (Paul Ramsey)

Support builds with "gmake" (Greg Troxel)

A.7 Release 1.5.3

Release date: 2011/06/25

This is a bug fix release, addressing issues that have been filed since the 1.5.2 release. If you are running
PostGIS 1.3+, a soft upgrade is sufficient otherwise a hard upgrade is recommended.

A.7.1 Bug Fixes

#1056, produce correct bboxes for arc geometries, fixes index errors (Paul Ramsey)

#1007, ST_lIsValid crash fix requires GEOS 3.3.0+ or 3.2.3+ (Sandro Santilli, reported by Birgit Laggner)
#940, support for PostgreSQL 9.1 beta 1 (Regina Obe, Paul Ramsey, patch submitted by stl)
#845, ST_Intersects precision error (Sandro Santilli, Nicklas Avén) Reported by cdestigter
#884, Unstable results with ST_Within, ST_Intersects (Chris Hodgson)

#779, shp2pgsql -S option seems to fail on points (Jeff Adams)

#666, ST_DumpPoints is not null safe (Regina Obe)

#631, Update NZ projections for grid transformation support (jpalmer)

#630, Peculiar Null treatment in arrays in ST_Collect (Chris Hodgson) Reported by David Bitner
#624, Memory leak in ST_GeogFromText (ryang, Paul Ramsey)

#609, Bad source code in manual section 5.2 Java Clients (simoc, Regina Obe)

#604, shp2pgsql usage touchups (Mike Toews, Paul Ramsey)

#573 ST_Union fails on a group of linestrings Not a PostGIS bug, fixed in GEOS 3.3.0

#457 ST_CollectionExtract returns non-requested type (Nicklas Avén, Paul Ramsey)

#441 ST_AsGeolson Bbox on GeometryCollection error (Olivier Courtin)

#411 Ability to backup invalid geometries (Sando Santilli) Reported by Regione Toscana

#409 ST_AsSVG - degraded (Olivier Courtin) Reported by Sdikiy
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#373 Documentation syntax error in hard upgrade (Paul Ramsey) Reported by psvensso

A.8 Release 1.5.2

Release date: 2010/09/27

This is a bug fix release, addressing issues that have been filed since the 1.5.1 release. If you are running
PostGIS 1.3+, a soft upgrade is sufficient otherwise a hard upgrade is recommended.

A.8.1 Bug Fixes

Loader: fix handling of empty (0-verticed) geometries in shapefiles. (Sandro Santilli)

#536, Geography ST_Intersects, ST_Covers, ST_CoveredBy and Geometry ST_Equals not using spatial index
(Regina Obe, Nicklas Aven)

#573, Improvement to ST_Contains geography (Paul Ramsey)

Loader: Add support for command-g shutdown in Mac GTK build (Paul Ramsey)

#393, Loader: Add temporary patch for large DBF files (Maxime Guillaud, Paul Ramsey)

#507, Fix wrong OGC URN in GeoJSON and GML output (Olivier Courtin)

spatial_ref_sys.sql Add datum conversion for projection SRID 3021 (Paul Ramsey)

Geography - remove crash for case when all geographies are out of the estimate (Paul Ramsey)

#4609, Fix for array_aggregation error (Greg Stark, Paul Ramsey)

#532, Temporary geography tables showing up in other user sessions (Paul Ramsey)

#562, ST_Dwithin errors for large geographies (Paul Ramsey)

#513, shape loading GUI tries to make spatial index when loading DBF only mode (Paul Ramsey)
#527, shape loading GUI should always append log messages (Mark Cave-Ayland)

#504, shp2pgsql should rename xmin/xmax fields (Sandro Santilli)

#458, postgis_comments being installed in contrib instead of version folder (Mark Cave-Ayland)
#474, Analyzing a table with geography column crashes server (Paul Ramsey)

#581, LWGEOM-expand produces inconsistent results (Mark Cave-Ayland)

#513, Add dbf filter to shp2pgsql-gui and allow uploading dbf only (Paul Ramsey)

Fix further build issues against PostgreSQL 9.0 (Mark Cave-Ayland)

#572, Password whitespace for Shape File (Mark Cave-Ayland)
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#603, shp2pgsql: "-w" produces invalid WKT for MULTI* objects. (Mark Cave-Ayland)

A.9 Release 1.5.1

Release date: 2010/03/11

This is a bug fix release, addressing issues that have been filed since the 1.4.1 release. If you are running
PostGIS 1.3+, a soft upgrade is sufficient otherwise a hard upgrade is recommended.

A.9.1 Bug Fixes

#410, update embedded bbox when applying ST_SetPoint, ST_AddPoint ST_RemovePoint to a linestring (Paul
Ramsey)

#411, allow dumping tables with invalid geometries (Sandro Santilli, for Regione Toscana-SIGTA)

#414, include geography_columns view when running upgrade scripts (Paul Ramsey)

#419, allow support for multilinestring in ST_Line_Substring (Paul Ramsey, for Lidwala Consulting Engineers)
#421, fix computed string length in ST_AsGML() (Olivier Courtin)

#441, fix GML generation with heterogeneous collections (Olivier Courtin)

#443, incorrect coordinate reversal in GML 3 generation (Olivier Courtin)

#450, #451, wrong area calculation for geography features that cross the date line (Paul Ramsey)

Ensure support for upcoming 9.0 PgSQL release (Paul Ramsey)

A.10 Release 1.5.0

Release date: 2010/02/04

This release provides support for geographic coordinates (lat/lon) via a new GEOGRAPHY type. Also
performance enhancements, new input format support (GML,KML) and general upkeep.

A.10.1 API Stability

The public API of PostGIS will not change during minor (0.0.X) releases.

The definition of the =~ operator has changed from an exact geometric equality check to a bounding box
equality check.
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A.10.2  Compatibility

GEQS, Proj4, and LibXML2 are now mandatory dependencies

The library versions below are the minimum requirements for PostGIS 1.5
PostgreSQL 8.3 and higher on all platforms

GEOS 3.1 and higher only (GEOS 3.2+ to take advantage of all features)
LibXML2 2.5+ related to new ST_GeomFromGML/KML functionality

Proj4 4.5 and higher only

A.10.3 New Features

Section 13.11.3, “PostGIS Functions new, behavior changed, or enhanced in 1.5”

Added Hausdorff distance calculations (#209) (Vincent Picavet)

Added parameters argument to ST_Buffer operation to support one-sided buffering and other buffering
styles (Sandro Santilli)

Addition of other Distance related visualization and analysis functions (Nicklas Aven)
* ST ClosestPoint
e ST DFullyWithin
. ST_LongestLine
. ST_MaxDistance
* ST ShortestLine
ST_DumpPoints (Maxime van Noppen)
KML, GML input via ST_GeomFromGML and ST_GeomFromKML (Olivier Courtin)
Extract homogeneous collection with ST_CollectionExtract (Paul Ramsey)
Add measure values to an existing linestring with ST_AddMeasure (Paul Ramsey)
History table implementation in utils (George Silva)
Geography type and supporting functions
e Spherical algorithms (Dave Skea)
e Object/index implementation (Paul Ramsey)
e Selectivity implementation (Mark Cave-Ayland)

e Serializations to KML, GML and JSON (Olivier Courtin)
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* ST Area, ST_Distance, ST_DWithin, ST_GeogFromText, ST_GeogFromWKB, ST_Intersects,
ST _Covers, ST_Buffer (Paul Ramsey)

A.10.4 Enhancements

Performance improvements to ST_Distance (Nicklas Aven)

Documentation updates and improvements (Regina Obe, Kevin Neufeld)
Testing and quality control (Regina Obe)

PostGIS 1.5 support PostgreSQL 8.5 trunk (Guillaume Lelarge)

Win32 support and improvement of core shp2pgsql-gui (Mark Cave-Ayland)

In place 'make check' support (Paul Ramsey)

A.10.5 Bug fixes

http://trac.osgeo.org/postgis/query?status=closed&milestone=PostGIS+1.5.0&order=priority

A.11 Release 1.4.0

Release date: 2009/07/24

This release provides performance enhancements, improved internal structures and testing, new features,
and upgraded documentation. If you are running PostGIS 1.1+, a soft upgrade is sufficient otherwise a hard
upgrade is recommended.

A.11.1  API Stability

As of the 1.4 release series, the public API of PostGIS will not change during minor releases.

A.11.2 Compatibility

The versions below are the *minimum?* requirements for PostGIS 1.4
PostgreSQL 8.2 and higher on all platforms

GEOS 3.0 and higher only
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PROJ4 4.5 and higher only

A.11.3 New Features

ST_Union() uses high-speed cascaded union when compiled against GEOS 3.1+ (Paul Ramsey)
ST_ContainsProperly() requires GEOS 3.1+

ST_Intersects(), ST_Contains(), ST_Within() use high-speed cached prepared geometry against GEOS 3.1+
(Paul Ramsey / funded by Zonar Systems)

Vastly improved documentation and reference manual (Regina Obe & Kevin Neufeld)

Figures and diagram examples in the reference manual (Kevin Neufeld)

ST_IsValidReason() returns readable explanations for validity failures (Paul Ramsey)

ST_GeoHash() returns a geohash.org signature for geometries (Paul Ramsey)

GTK+ multi-platform GUI for shape file loading (Paul Ramsey)

ST_LineCrossingDirection() returns crossing directions (Paul Ramsey)
ST_LocateBetweenElevations() returns sub-string based on Z-ordinate. (Paul Ramsey)

Geometry parser returns explicit error message about location of syntax errors (Mark Cave-Ayland)
ST_AsGeoJSON() return JSON formatted geometry (Olivier Courtin)

Populate_Geometry_Columns() -- automatically add records to geometry_columns for TABLES and VIEWS
(Kevin Neufeld)

ST_MinimumBoundingCircle() -- returns the smallest circle polygon that can encompass a geometry (Bruce
Rindahl)

A.11.4 Enhancements

Core geometry system moved into independent library, liblwgeom. (Mark Cave-Ayland)
New build system uses PostgreSQL "pgxs" build bootstrapper. (Mark Cave-Ayland)
Debugging framework formalized and simplified. (Mark Cave-Ayland)

All build-time #defines generated at configure time and placed in headers for easier cross-platform support
(Mark Cave-Ayland)

Logging framework formalized and simplified (Mark Cave-Ayland)

Expanded and more stable support for CIRCULARSTRING, COMPOUNDCURVE and CURVEPOLYGON, better
parsing, wider support in functions (Mark Leslie & Mark Cave-Ayland)
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Improved support for OpenSolaris builds (Paul Ramsey)

Improved support for MSVC builds (Mateusz Loskot)

Updated KML support (Olivier Courtin)

Unit testing framework for liblwgeom (Paul Ramsey)

New testing framework to comprehensively exercise every PostGIS function (Regine Obe)
Performance improvements to all geometry aggregate functions (Paul Ramsey)

Support for the upcoming PostgreSQL 8.4 (Mark Cave-Ayland, Talha Bin Rizwan)

Shp2pgsql and pgsql2shp re-worked to depend on the common parsing/unparsing code in liblwgeom (Mark
Cave-Ayland)

Use of PDF DbLatex to build PDF docs and preliminary instructions for build (Jean David Techer)

Automated User documentation build (PDF and HTML) and Developer Doxygen Documentation (Kevin
Neufeld)

Automated build of document images using ImageMagick from WKT geometry text files (Kevin Neufeld)

More attractive CSS for HTML documentation (Dane Springmeyer)

A.11.5 Bug fixes

http://trac.osgeo.org/postgis/query?status=closed&milestone=PostGIS+1.4.0&order=priority

A.12 Release 1.3.6

Release date: 2009/05/04

If you are running PostGIS 1.1+, a soft upgrade is sufficient otherwise a hard upgrade is recommended. This
release adds support for PostgreSQL 8.4, exporting prj files from the database with shape data, some crash
fixes for shp2pgsql, and several small bug fixes in the handling of "curve" types, logical error importing dbf only
files, improved error handling of AddGeometryColumns.

A.13 Release 1.3.5

Release date: 2008/12/15

If you are running PostGIS 1.1+, a soft upgrade is sufficient otherwise a hard upgrade is recommended. This
release is a bug fix release to address a failure in ST_Force_Collection and related functions that critically
affects using MapServer with LINE layers.
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A.14 Release 1.3.4

Release date: 2008/11/24

This release adds support for GeoJSON output, building with PostgreSQL 8.4, improves documentation
quality and output aesthetics, adds function-level SQL documentation, and improves performance for some
spatial predicates (point-in-polygon tests).

Bug fixes include removal of crashers in handling circular strings for many functions, some memory leaks
removed, a linear referencing failure for measures on vertices, and more. See the NEWS file for details.

A.15 Release 1.3.3

Release date: 2008/04/12

This release fixes bugs shp2pgsql, adds enhancements to SVG and KML support, adds a
ST_SimplifyPreserveTopology function, makes the build more sensitive to GEOS versions, and fixes a handful of
severe but rare failure cases.

A.16 Release 1.3.2

Release date: 2007/12/01

This release fixes bugs in ST_EndPoint() and ST_Envelope, improves support for JDBC building and OS/X, and
adds better support for GML output with ST_AsGML(), including GML3 output.

A.17 Release 1.3.1

Release date: 2007/08/13

This release fixes some oversights in the previous release around version numbering, documentation, and
tagging.

A.18 Release 1.3.0

Release date: 2007/08/09

This release provides performance enhancements to the relational functions, adds new relational functions
and begins the migration of our function names to the SQL-MM convention, using the spatial type (SP) prefix.

A.18.1 Added Functionality

. JDBC: Added Hibernate Dialect (thanks to Norman Barker)
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Added ST_Covers and ST_CoveredBy relational functions. Description and justification of these functions can
be found at http://lin-ear-th-inking.blogspot.com/2007/06/subtleties-of-ogc-covers-spatial.html

Added ST_DWithin relational function

A.18.2  Performance Enhancements
Added cached and indexed point-in-polygon short-circuits for the functions ST_Contains, ST_Intersects,
ST_W.ithin and ST_Disjoint

Added inline index support for relational functions (except ST_Disjoint)

A.18.3  Other Changes

Extended curved geometry support into the geometry accessor and some processing functions
Began migration of functions to the SQL-MM naming convention; using a spatial type (ST) prefix.

Added initial support for PostgreSQL 8.3

A.19 Release 1.2.1

Release date: 2007/01/11

This release provides bug fixes in PostgreSQL 8.2 support and some small performance enhancements.

A.19.1 Changes

Fixed point-in-polygon shortcut bug in Within().
Fixed PostgreSQL 8.2 NULL handling for indexes.
Updated RPM spec files.

Added short-circuit for Transform() in no-op case.

JDBC: Fixed JTS handling for multi-dimensional geometries (thanks to Thomas Marti for hint and partial
patch). Additionally, now JavaDoc is compiled and packaged. Fixed classpath problems with GCJ. Fixed pgjdbc
8.2 compatibility, losing support for jdk 1.3 and older.

A.20 Release 1.2.0

Release date: 2006/12/08
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This release provides type definitions along with serialization/deserialization capabilities for SQL-MM
defined curved geometries, as well as performance enhancements.

A.20.1 Changes

Added curved geometry type support for serialization/deserialization

Added point-in-polygon shortcircuit to the Contains and Within functions to improve performance for these
cases.

A.21 Release 1.1.6

Release date: 2006/11/02

This is a bugfix release, in particular fixing a critical error with GEOS interface in 64bit systems. Includes an
updated of the SRS parameters and an improvement in reprojections (take Z in consideration). Upgrade is
encouraged.

A.21.1 Upgrading

If you are upgrading from release 1.0.3 or later follow the soft upgrade procedure.

If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live
upgrade read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.21.2 Bug fixes

fixed CAPI change that broke 64-bit platforms
loader/dumper: fixed regression tests and usage output

Fixed setSRID() bug in JDBC, thanks to Thomas Marti

A.21.3 Other changes

use Z ordinate in reprojections

spatial_ref_sys.sql updated to EPSG 6.11.1

Simplified Version.config infrastructure to use a single pack of version variables for everything.
Include the Version.config in loader/dumper USAGE messages

Replace hand-made, fragile JDBC version parser with Properties
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A.22 Release 1.1.5

Release date: 2006/10/13

This is an bugfix release, including a critical segfault on win32. Upgrade is encouraged.

A.22.1 Upgrading

If you are upgrading from release 1.0.3 or later follow the soft upgrade procedure.

If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live
upgrade read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.22.2 Bug fixes

Fixed MingW link error that was causing pgsql2shp to segfault on Win32 when compiled for PostgreSQL 8.2
fixed nullpointer Exception in Geometry.equals() method in Java

Added EJB3Spatial.odt to fulfill the GPL requirement of distributing the "preferred form of modification"
Removed obsolete synchronization from JDBC Jts code.

Updated heavily outdated README files for shp2pgsql/pgsql2shp by merging them with the manpages.

Fixed version tag in jdbc code that still said "1.1.3" in the "1.1.4" release.

A.22.3 New Features

Added -S option for non-multi geometries to shp2pgsql

A.23 Release 1.1.4

Release date: 2006/09/27

This is an bugfix release including some improvements in the Java interface. Upgrade is encouraged.

238


http://postgis.net/docs/manual-2.0/postgis_installation.html#soft_upgrade
http://postgis.net/docs/manual-2.0/release_notes.html#rel_1.0.3_upgrading
http://postgis.net/docs/manual-2.0/postgis_installation.html#hard_upgrade

Appendix A Appendix

A.23.1 Upgrading

If you are upgrading from release 1.0.3 or later follow the soft upgrade procedure.

If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live
upgrade read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.23.2 Bug fixes

Fixed support for PostgreSQL 8.2

Fixed bug in collect() function discarding SRID of input
Added SRID match check in MakeBox2d and MakeBox3d
Fixed regress tests to pass with GEOS-3.0.0

Improved pgsql2shp run concurrency.

A.23.3 Java changes

reworked JTS support to reflect new upstream JTS developers' attitude to SRID handling. Simplifies code and
drops build depend on GNU trove.

Added EJB2 support generously donated by the "Geodetix s.r.l. Company" http://www.geodetix.it/

Added EJB3 tutorial / examples donated by Norman Barker <nbarker@ittvis.com>

Reorganized java directory layout a little.

A.24 Release 1.1.3

Release date: 2006/06/30

This is an bugfix release including also some new functionalities (most notably long transaction support) and
portability enhancements. Upgrade is encouraged.

A.24.1 Upgrading

If you are upgrading from release 1.0.3 or later follow the soft upgrade procedure.
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If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live upgrade
read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.24.2 Bug fixes / correctness

BUGFIX in distance(poly,poly) giving wrong results.
BUGFIX in pgsql2shp successful return code.
BUGFIX in shp2pgsql handling of MultiLine WKT.
BUGFIX in affine() failing to update bounding box.

WKT parser: forbidden construction of multigeometries with EMPTY elements (still supported for
GEOMETRYCOLLECTION).

A.24.3 New functionalities

NEW Long Transactions support.
NEW DumpRings() function.

NEW AsHEXEWKB(geom, XDR | NDR) function.

A.24.4 JDBC changes

Improved regression tests: MultiPoint and scientific ordinates
Fixed some minor bugs in jdbc code

Added proper accessor functions for all fields in preparation of making those fields private later

A.24.5 Other changes

NEW regress test support for loader/dumper.

Added --with-proj-libdir and --with-geos-libdir configure switches.
Support for build Tru64 build.

Use Jade for generating documentation.

Don't link pgsql2shp to more libs then required.
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Initial support for PostgreSQL 8.2.

A.25 Release 1.1.2

Release date: 2006/03/30

This is an bugfix release including some new functions and portability enhancements. Upgrade is
encouraged.

A.25.1 Upgrading

If you are upgrading from release 1.0.3 or later follow the soft upgrade procedure.

If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live upgrade
read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.25.2 Bug fixes

BUGFIX in SnapToGrid() computation of output bounding box
BUGFIX in EnforceRHR()
jdbc2 SRID handling fixes in JTS code

Fixed support for 64bit archs

A.25.3 New functionalities

Regress tests can now be run *before* postgis installation

New affine() matrix transformation functions

New rotate{,X,Y,Z}() function

Old translating and scaling functions now use affine() internally

Embedded access control in estimated_extent() for builds against pgsql >= 8.0.0
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A.25.4  Other changes

More portable ./configure script

Changed ./run_test script to have more sane default behavior

A.26 Release 1.1.1

Release date: 2006/01/23

This is an important Bugfix release, upgrade is highly recommended. Previous version contained a bug
in postgis_restore.pl preventing hard upgrade procedure to complete and a bug in GEOS-2.2+ connector
preventing GeometryCollection objects to be used in topological operations.

A.26.1 Upgrading

If you are upgrading from release 1.0.3 or later follow the soft upgrade procedure.

If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live upgrade
read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.26.2 Bug fixes

Fixed a premature exit in postgis_restore.pl

BUGFIX in geometrycollection handling of GEOS-CAPI connector
Solaris 2.7 and MingW support improvements

BUGFIX in line_locate_point()

Fixed handling of postgresql paths

BUGFIX in line_substring()

Added support for localized cluster in regress tester

A.26.3 New functionalities

New Z and M interpolation in line_substring()

New Z and M interpolation in line_interpolate_point()
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added NuminteriorRing() alias due to OpenGIS ambiguity

A.27 Release 1.1.0

Release date: 2005/12/21

This is a Minor release, containing many improvements and new things. Most notably: build procedure
greatly simplified; transform() performance drastically improved; more stable GEOS connectivity (CAPI support);
lots of new functions; draft topology support.

It is highly recommended that you upgrade to GEOS-2.2.x before installing PostGIS, this will ensure
future GEOS upgrades won't require a rebuild of the PostGlIS library.

A.27.1 Credits

This release includes code from Mark Cave Ayland for caching of proj4 objects. Markus Schaber added many
improvements in his JDBC2 code. Alex Bodnaru helped with PostgreSQL source dependency relief and provided
Debian specfiles. Michael Fuhr tested new things on Solaris arch. David Techer and Gerald Fenoy helped testing
GEOS C-API connector. Hartmut Tschauner provided code for the azimuth() function. Devrim GUNDUZ provided
RPM specfiles. Carl Anderson helped with the new area building functions. See the credits section for more
names.

A.27.2 Upgrading

If you are upgrading from release 1.0.3 or later you DO NOT need a dump/reload. Simply sourcing the new
Iwpostgis_upgrade.sql script in all your existing databases will work. See the soft upgrade chapter for more
information.

If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live upgrade
read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.27.3 New functions

scale() and transscale() companion methods to translate()
line_substring()

line_locate_point()

M(point)

LineMerge(geometry)
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shift_longitude(geometry)

azimuth(geometry)
locate_along_measure(geometry, float8)
locate_between_measures(geometry, float8, float8)
SnapToGrid by point offset (up to 4d support)
BuildArea(any_geometry)

OGC BdPolyFromText(linestring_wkt, srid)

OGC BdMPolyFromText(linestring_wkt, srid)
RemovePoint(linestring, offset)

ReplacePoint(linestring, offset, point)

A.27.4 Bug fixes

Fixed memory leak in polygonize()
Fixed bug in lwgeom_as_anytype cast functions

Fixed USE_GEQS, USE_PROJ and USE_STATS elements of postgis_version() output to always reflect library
state.

A.27.5 Function semantic changes

SnapToGrid doesn't discard higher dimensions

Changed Z() function to return NULL if requested dimension is not available

A.27.6 Performance improvements

Much faster transform() function, caching proj4 objects

Removed automatic call to fix_geometry_columns() in AddGeometryColumns() and update_geometry_stats()

A.27.7  JDBC2 works

Makefile improvements
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JTS support improvements

Improved regression test system

Basic consistency check method for geometry collections
Support for (Hex)(E)wkb

Autoprobing DriverWrapper for HexWKB / EWKT switching
fix compile problems in ValueSetter for ancient jdk releases.
fix EWKT constructors to accept SRID=4711; representation

added preliminary read-only support for java2d geometries

A.27.8  Other new things

Full autoconf-based configuration, with PostgreSQL source dependency relief
GEOS C-API support (2.2.0 and higher)

Initial support for topology modelling

Debian and RPM specfiles

New lwpostgis_upgrade.sql script

A.27.9 Other changes

JTS support improvements

Stricter mapping between DBF and SQL integer and string attributes
Wider and cleaner regression test suite

old jdbc code removed from release

obsoleted direct use of postgis_proc_upgrade.pl

scripts version unified with release version

A.28 Release 1.0.6

Release date: 2005/12/06

Contains a few bug fixes and improvements.
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A.28.1 Upgrading

If you are upgrading from release 1.0.3 or later you DO NOT need a dump/reload.

If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live upgrade
read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.28.2 Bug fixes

Fixed palloc(0) call in collection deserializer (only gives problem with --enable-cassert)
Fixed bbox cache handling bugs

Fixed geom_accum(NULL, NULL) segfault

Fixed segfault in addPoint()

Fixed short-allocation in Iwcollection_clone()

Fixed bug in segmentize()

Fixed bbox computation of SnapToGrid output

A.28.3 Improvements

Initial support for postgresql 8.2

Added missing SRID mismatch checks in GEOS ops

A.29 Release 1.0.5

Release date: 2005/11/25

Contains memory-alignment fixes in the library, a segfault fix in loader's handling of UTF8 attributes and a
few improvements and cleanups.

- Return code of shp2pgsql changed from previous releases to conform to unix standards (return 0
No'l')- on success).

A.29.1 Upgrading

If you are upgrading from release 1.0.3 or later you DO NOT need a dump/reload.
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If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live upgrade
read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.29.2 Library changes

Fixed memory alignment problems

Fixed computation of null values fraction in analyzer
Fixed a small bug in the getPoint4d_p() low-level function
Speedup of serializer functions

Fixed a bug in force_3dm(), force_3dz() and force_4d()

A.29.3 Loader changes

Fixed return code of shp2pgsql
Fixed back-compatibility issue in loader (load of null shapefiles)
Fixed handling of trailing dots in dbf numerical attributes

Segfault fix in shp2pgsql (utf8 encoding)

A.29.4 Other changes

Schema aware postgis_proc_upgrade.pl, support for pgsql 7.2+

New "Reporting Bugs" chapter in manual

A.30 Release 1.0.4

Release date: 2005/09/09

Contains important bug fixes and a few improvements. In particular, it fixes a memory leak preventing
successful build of GiST indexes for large spatial tables.
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A.30.1 Upgrading

If you are upgrading from release 1.0.3 you DO NOT need a dump/reload.

If you are upgrading from a release between 1.0.0RC6 and 1.0.2 (inclusive) and really want a live upgrade
read the upgrade section of the 1.0.3 release notes chapter.

Upgrade from any release prior to 1.0.0RC6 requires an hard upgrade.

A.30.2 Bug fixes

Memory leak plugged in GiST indexing

Segfault fix in transform() handling of proj4 errors

Fixed some proj4 texts in spatial_ref_sys (missing +proj)

Loader: fixed string functions usage, reworked NULL objects check, fixed segfault on MULTILINESTRING input.
Fixed bug in MakeLine dimension handling

Fixed bug in translate() corrupting output bounding box

A.30.3 Improvements

Documentation improvements
More robust selectivity estimator
Minor speedup in distance()
Minor cleanups

GiST indexing cleanup

Looser syntax acceptance in box3d parser

A.31 Release 1.0.3

Release date: 2005/08/08

Contains some bug fixes - including a severe one affecting correctness of stored geometries - and a few
improvements.
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A31.1 Upgrading

Due to a bug in a bounding box computation routine, the upgrade procedure requires special attention, as
bounding boxes cached in the database could be incorrect.

An hard upgrade procedure (dump/reload) will force recomputation of all bounding boxes (not included in
dumps). This is required if upgrading from releases prior to 1.0.0RC6.

If you are upgrading from versions 1.0.0RC6 or up, this release includes a perl script
(utils/rebuild_bbox_caches.pl) to force recomputation of geometries' bounding boxes and invoke all operations
required to propagate eventual changes in them (geometry statistics update, reindexing). Invoke the script
after a make install (run with no args for syntax help). Optionally run utils/postgis_proc_upgrade.pl to refresh
postgis procedures and functions signatures (see Soft upgrade).

A.31.2 Bug fixes

Severe bugfix in Iwgeom's 2d bounding box computation
Bugfix in WKT (-w) POINT handling in loader

Bugfix in dumper on 64bit machines

Bugfix in dumper handling of user-defined queries

Bugfix in create_undef.pl script

A.31.3 Improvements

Small performance improvement in canonical input function
Minor cleanups in loader

Support for multibyte field names in loader

Improvement in the postgis_restore.pl script

New rebuild_bbox_caches.pl util script

A.32 Release 1.0.2

Release date: 2005/07/04

Contains a few bug fixes and improvements.
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A.32.1 Upgrading

If you are upgrading from release 1.0.0RC6 or up you DO NOT need a dump/reload.

Upgrading from older releases requires a dump/reload. See the upgrading chapter for more informations.

A.32.2 Bug fixes

Fault tolerant btree ops
Memory leak plugged in pg_error
Rtree index fix

Cleaner build scripts (avoided mix of CFLAGS and CXXFLAGS)

A.32.3 Improvements

New index creation capabilities in loader (-1 switch)

Initial support for postgresql 8.1dev

A.33 Release 1.0.1

Release date: 2005/05/24

Contains a few bug fixes and some improvements.

A.33.1 Upgrading

If you are upgrading from release 1.0.0RC6 or up you DO NOT need a dump/reload.

Upgrading from older releases requires a dump/reload. See the upgrading chapter for more informations.

A.33.2 Library changes

BUGFIX in 3d computation of length_spheroid()

BUGFIX in join selectivity estimator
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A.33.3  Other changes/additions

BUGFIX in shp2pgsql escape functions

better support for concurrent postgis in multiple schemas
documentation fixes

jdbc2: compile with "-target 1.2 -source 1.2" by default

NEW -k switch for pgsql2shp

NEW support for custom createdb options in postgis_restore.pl
BUGFIX in pgsqgl2shp attribute names unicity enforcement
BUGFIX in Paris projections definitions

postgis_restore.pl cleanups

A.34 Release 1.0.0

Release date: 2005/04/19

Final 1.0.0 release. Contains a few bug fixes, some improvements in the loader (most notably support for
older postgis versions), and more docs.

A.34.1 Upgrading

If you are upgrading from release 1.0.0RC6 you DO NOT need a dump/reload.

Upgrading from any other precedent release requires a dump/reload. See the upgrading chapter for more
informations.

A.34.2 Library changes

BUGFIX in transform() releasing random memory address
BUGFIX in force_3dm() allocating less memory then required

BUGFIX in join selectivity estimator (defaults, leaks, tuplecount, sd)
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A.34.3  Other changes/additions

BUGFIX in shp2pgsql escape of values starting with tab or single-quote
NEW manual pages for loader/dumper

NEW shp2pgsql support for old (HWGEOM) postgis versions

NEW -p (prepare) flag for shp2pgsql

NEW manual chapter about OGC compliancy enforcement

NEW autoconf support for JTS lib

BUGFIX in estimator testers (support for LWGEOM and schema parsing)

A.35 Release 1.0.0RC6

Release date: 2005/03/30

Sixth release candidate for 1.0.0. Contains a few bug fixes and cleanups.

A.35.1 Upgrading

You need a dump/reload to upgrade from precedent releases. See the upgrading chapter for more
information.

A.35.2 Library changes

BUGFIX in multi()

early return [when noop] from multi()

A.35.3  Scripts changes

dropped {x,y}{min,max}(box2d) functions

A.35.4  Other changes

BUGFIX in postgis_restore.pl scrip
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BUGFIX in dumper's 64bit support

A.36 Release 1.0.0RC5

Release date: 2005/03/25

Fifth release candidate for 1.0.0. Contains a few bug fixes and a improvements.

A.36.1 Upgrading

If you are upgrading from release 1.0.0RC4 you DO NOT need a dump/reload.

Upgrading from any other precedent release requires a dump/reload. See the upgrading chapter for more
informations.

A.36.2 Library changes

BUGFIX (segfaulting) in box3d computation (yes, another!).

BUGFIX (segfaulting) in estimated_extent().

A.36.3 Other changes

Small build scripts and utilities refinements.

Additional performance tips documented.

A.37 Release 1.0.0RC4

Release date: 2005/03/18

Fourth release candidate for 1.0.0. Contains bug fixes and a few improvements.

A.37.1 Upgrading

You need a dump/reload to upgrade from precedent releases. See the upgrading chapter for more
informations.
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A.37.2 Library changes

BUGFIX (segfaulting) in geom_accum().

BUGFIX in 64bit architectures support.

BUGFIX in box3d computation function with collections.
NEW subselects support in selectivity estimator.

Early return from force_collection.

Consistency check fix in SnapToGrid().

Box2d output changed back to 15 significant digits.

A.37.3 Scripts changes

NEW distance_sphere() function.

Changed get_proj4_from_srid implementation to use PL/PGSQL instead of SQL.

A.37.4 Other changes

BUGFIX in loader and dumper handling of MultiLine shapes
BUGFIX in loader, skipping all but first hole of polygons.
jdbc2: code cleanups, Makefile improvements

FLEX and YACC variables set *after* pgsql Makefile.global is included and only if the pgsql *stripped* version
evaluates to the empty string

Added already generated parser in release
Build scripts refinements
improved version handling, central Version.config

improvements in postgis_restore.pl

A.38 Release 1.0.0RC3

Release date: 2005/02/24

Third release candidate for 1.0.0. Contains many bug fixes and improvements.
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A.38.1

Upgrading

You need a dump/reload to upgrade from precedent releases. See the upgrading chapter for more
informations.

A.38.2

Library changes

BUGFIX in transform(): missing SRID, better error handling.

BUGFIX in memory alignment handling

BUGFIX in force_collection() causing mapserver connector failures on simple (single) geometry types.

BUGFIX in GeometryFromText() missing to add a bbox cache.

reduced precision of box2d output.

prefixed DEBUG macros with PGIS_ to avoid clash with pgsql one

plugged a leak in GEOS2POSTGIS converter

Reduced memory usage by early releasing query-context palloced one.

A.38.3

Scripts changes

BUGFIX in 72 index bindings.

BUGFIX in probe_geometry_columns() to work with PG72 and support multiple geometry columns in a single

table

NEW bool::text cast

Some functions made IMMUTABLE from STABLE, for performance improvement.

A.38.4

jdbc2:
jdbc2:
jdbc2:
jdbc2:
jdbc2:
jdbc2:

jdbc2:

JDBC changes

small patches, box2d/3d tests, revised docs and license.

bug fix and testcase in for pgjdbc 8.0 type autoregistration

Removed use of jdk1.4 only features to enable build with older jdk releases.
Added support for building against pg72jdbc2.jar

updated and cleaned makefile

added BETA support for jts geometry classes

Skip known-to-fail tests against older PostGIS servers.
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jdbc2: Fixed handling of measured geometries in EWKT.

A.38.5 Other changes

new performance tips chapter in manual

documentation updates: pgsql72 requirement, Iwpostgis.sql

few changes in autoconf

BUILDDATE extraction made more portable

fixed spatial_ref_sys.sql to avoid vacuuming the whole database.

spatial_ref_sys: changed Paris entries to match the ones distributed with 0.x.

A.39 Release 1.0.0RC2

Release date: 2005/01/26

Second release candidate for 1.0.0 containing bug fixes and a few improvements.

A.39.1 Upgrading

You need a dump/reload to upgrade from precedent releases. See the upgrading chapter for more
information.

A.39.2 Library changes

BUGFIX in pointarray box3d computation

BUGFIX in distance_spheroid definition

BUGFIX in transform() missing to update bbox cache

NEW jdbc driver (jdbc2)

GEOMETRYCOLLECTION(EMPTY) syntax support for backward compatibility
Faster binary outputs

Stricter OGC WKB/WKT constructors
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A.39.3  Scripts changes

More correct STABLE, IMMUTABLE, STRICT uses in lwpostgis.sql

stricter OGC WKB/WKT constructors

A.39.4 Other changes

Faster and more robust loader (both i18n and not)

Initial autoconf script

A.40 Release 1.0.0RC1

Release date: 2005/01/13

This is the first candidate of a major postgis release, with internal storage of postgis types redesigned to be
smaller and faster on indexed queries.

A.40.1 Upgrading

You need a dump/reload to upgrade from precedent releases. See the upgrading chapter for more
informations.

A.40.2 Changes

Faster canonical input parsing.

Lossless canonical output.

EWKB Canonical binary 10 with PG>73.

Support for up to 4d coordinates, providing lossless shapefile->postgis->shapefile conversion.

New function: UpdateGeometrySRID(), AsGML(), SnapToGrid(), ForceRHR(), estimated_extent(), accum().
Vertical positioning indexed operators.

JOIN selectivity function.

More geometry constructors / editors.

PostGIS extension API.
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UTF8 support in loader.
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