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PostGIS & (3

o PostgreSQLMDLsEHEEE
GISHDFT—48, B, HEFTDF—JILPE1—%=ENmM

e 20014 : |/¥ID/\—=3>.0.1
20054 : 1.0.0UU—X (8, PostgreSQL(48.0)
------ EWeWEREFIC1.1->1.2->1.3->14->1.5
20124 : KMR(SEMLLTZ/ (=23 22.0N
------ TO®E/I\N—-=3>T7wvF, 2015108, 2.2UJ—-X

e ¥ U< (& : Introduction to PostGIS 21& (HAGE)
http://workshops.boundlessgeo.com/postgis-intro-jp/introduction. htm/

o B¥T2.2HEMO~Y_17)LEAKER
http://www.finds.jp/docs/pgisman/2.2.0/index.html



MySQL @ Extensions for Spatial Data

o HLRHERE T/, EIL A2 TL\D GISHDOFT —5 B EBE#

e Extensions&EWL\S DL, FREMIRSQLY®RDBMSI(CH L TDHEEK,
FUL(E:

MySQL 5.6 Reference Manual - ZEffl5—4~ DILE (HAFE)
http://dev.mysqgl.com/doc/refman/5.6/ja/spatial-extensions.html

e 20044 : MySQL 4.1 Tl

20144 : MySQL 5.7.5 (GeoJSONHMRI&E /A £1EN)
20154 : MySQL 5.7.6 (2mDfEEN SRRtz L I BEEIR E)

o T —SHDWIBERNPoStGISEERIRD = F > T I 7 AL TOEMREERL




PostGISH'. MySQLADILETIAh > /=¥ H

o J(FEBND | Li<

Introduction to PostGIS 51& (HAZE)
http://workshops.boundlessgeo.com/postgis-intro-jp/introduction.htm/

A=T V=T =IR-RZ L HDALZNE L EHMBDDMN, "1
PostGISZMySQL E TIBE UMD TZDMN ? " TY,

(... PostgreSQLOYF#=EFIZE ... )

#U T, PostgreSQLICKD. FTUWEREDEINNES LRDARIEERD
CENTEBREERFET,
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MySQLAY, /\—==3 241N SEARNRZERMEZ U - UZEE, PostGIS
F—ARFZDI—RZRT. TUTELEERICEDTH T, e TPostgreSQL
ZERALEIS EVWSREZEHFE L.
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e J\— R (XL —=: Crucial M500 SSD)

Rating: ﬂ'-."‘."indcws Experience Index

Processaorn Intel(R) Core(TM) i7-3720QM CPU @ 260GHz 260 GHz
Installed memory (RAM):  16.0 GB

Systern type: 64 -bit Operating System

e Windows 7 64bit
MySQL Community Server 5.7.9
PostgreSQL 9.5 Beta 2 + PostGIS 2.2.0

o SHBI(CZIPARZEV., IN\wFI71I)ILTH—)UESH (H—EXTRRLY)
MEITIAIMDEFE
# [F1——TURBWEEZR] Tl GISI—HICE>TEENAETE



PostGIS : ¥F9 1A M=ILHS
o Linux - N\ —EEI XS LATEAL
e Mac - postgres.app’d SE#MNSADTD

e Windows - XV I EJILIMEZ D
1272 U PostgreSQLAH — EX(C7x> TWLBaIRS L)
Fa1 > AM=)LHI7A)L — http://postgis.net/windows_downloads/

& Stack Builder 3.1.1 =]
~ . -
Windows: Winnie Bot PostGIS and pgRouting
Weicome to Stack Bulder! Experimental Builds
This wizard will help you instal additional software to complement your PostareSQL
or EnterpriseDE Postgres Plus installation,

s for PostgreSCL 9.5betald 32-bit/B4-bit compiled
To begin, please seleck the installation you are installing softwars For from the list agamSt PDStgrESQL 95[]31:32 fDr PDStG‘S 22' 25
‘elow. Your computer must be connected to the Internet before praceeding. (bth with SFCGAL suppm‘t) (also pgmuting 2 1)
(osm2pgrouting 2.1), (in extras folder: pointeloud

)

e for PostoreS0L 9.4 32-hit, G4-bit compiled against
PostgreSQL 8.4 for PostGIS 2.2, 2.3 (huilt with

SFCGAL support) (also pgrouting 2.0, 2.1)
(osm2Zpgrouting 2.1)

e for PostgresCL 9.3 32-hit, B4-bit compiled against




PostGIS : 5 —A~N—X{Epk & ¥4

create database test_gis
with encoding 'UTF8’
lc_collate = 'C’
lc_ctype = 'C’;

create extension postgis; -- Z @ DB I PostGIS & A

select postgis_full_version(); -- /N— 3 VHEER
POSTGIS="2.2.8 r142088" GE0S="3.5.8-CAPI-1.9.8 rd4898" PROJ
="Rel. 4.9.1, 84 March 2815" GDAL="GDAL 2.8.1, released 2
@15/@9/15" LIBXML="2.,7.8" LIBJSON="8.12" RASTER

(1 row)

select version(): -- SEF T, KMED/NN—T 3>

PostgreSQL 9.5beta2, compiled by Visual C++ build 1888, 64-bit
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o MAPZENE WD B hTHBEfI SN TLYBBorders -> Japan
https://mapzen.com/data/borders/

B mapzen ROECTS  DATA AtoN 06§ DeveLopers

Each country link contains a zipped directory of geojson files, each describing increasingly detailed administrative @Q, @‘ | RA\japan_geojson.tgz

boundaries. The hierarchy varies by country but in the United States, admin layer 2 describes the national boundary, layer

4is states, layer 6is counties, and layer 8 is cities. The OSM wiki has specifics for each country. File Edit Wiew Tools Help

Check out the OSM wiki for more information on admin levels;

ol planet e avalable here Marne Size Date modified
| admin_level_0.geojson 1KB Sep286:15
=] admin_level_1.geojsan 1KE Sep266:15
| admin_level_Z.geojsan 247 KB Sep 26 6:19
| admin_level_Z.geojson 1KE Sep266:16
| admin_level_4geojsan 16,989 KB Sep 26 6:21
¥ admin_level_Sgeojson 5,952KE Sep 26617
| admin_level_f geojsan 52,134 KB Sep 26 6:24
| admin_level_7.9eojson 199,681 KE Sep 26 6:23
| admin_level_d.geojson §,474KB Sep 26 6:358

. \3 | admin_level_2.9e0jsan 1,136 KB Sep 26 6:18
| #| admin_level_10.geajson 04 KE Sep 26 6:29
Lete

e OpenStreetMaph'5. HRZBEDITHFR Z it
R UBERERL ME8E TORIE] (CHBRRESNTULD

o J71)L: EBIMDGeolSON (Japan 59.2 MB) . tHR—IEEHD



GeoJSON & (&

® JSON T GIST —HZIBINT A —T 212 FH&

Contents
® 1. Introduction Authors
o 1.1. Examples
o 1.2. Definitions .
Revision
® 2. GeoJSON Objects Dat.
; ate
o 2.1. Geometry Objects
Abstract

m 2.1.1. Positions
= 2.1.2. Point Copyright
= 2.1.3. MultiPoint
= 2.1.4. LineString

The GeoJSON Format Specification

Howard Butler (Hobu Inc.), Martin Daly (Cadcorp), Allan Doyle (MIT), Sean Gillies (UNC-Chapel Hill), Tim
Schaub (OpenGeo), Christopher Schmidt (MetaCarta)

1.0

16 June 2008

GeoJSON is a geospatial data interchange format based on JavaScript Object Notation (JSON).

Copyright © 2008 by the Authors. This work is licensed under a Creative Commons Attribution 3.0 United
States License.

= 2.1.5. MultiLineString 1. Introduction
= 2.1.6. Polygon
m 2.1.7. MultiPolygon GeoJSON is a format for encoding a variety of geographic data structures. A GeoJSON object may represent a
= 2.1.8. Geometry geometry, a feature, or a collection of features. GeoJSON supports the following geometry types: Point,
Collection LineString, Polygon, MultiPoint, MultiLineString, MultiPolygon, and GeometryCollection. Features in GeoJSON
o 2.2, Feature Obiects contain a seometrv nhiect and additional nronerties_and a featire collection renresents a list of features

o NI T JYA I http://geojson.org/
fT¥% (HA3B) http://s.kitazaki.name/docs/geojson-spec-ja.html

® PostGIS - HAF/IN—=3> 1. 50 Tr]. AB(E2.0L05%
MySQL - JISONB#&AZSs. 5.7CHHTHIG




GeolJSON Z [REFRXFI] LU THEMAD

create table borders_rauw as
select x
from unnest(arrayld, 7, 181) as admin_level,
format('1127_borders/admin_level _%s.geojson’,
admin_level) as fname,
pg_read_file(fname) as rauw;

-— 3 rows affected, 6926 ms execution time.

admin_level fname rau
integer text text

4 [1127_borders/sadmin_level_d.geojson |[{"type":"FeatureCollection”, "geocod

T1127_bordersdadmin_level _7.0eojson  {"tupe":
18 1127_borderssadmin_level_18.geo json " type" : "FeatureCollection”, "geocod

FeatureCollection", "geocod

e F—ATIAILFIDF or Z2RUV OIS OHEICTF7FAILZESE.
pg_read_file() T—DDOXF5 & U THMHAD



GeolJSON — 1179 DDF—II)LICTBIOITUHI

create table borders_geom as
select admin_level,
row_number () over(partition by admin_level) as gid,
json—->'properties’ as prop,
ST_GeomFromGeoJson( json—->> 'geometry’) as geom —- HIE T — 4
from borders_rauw,
json_array_elements(rauw:: json->'features’) as json;

-- 20508 rows affected, 24133 ms execution time.

admin_level|gid prop geon
integer bigint | json geometry

1 <" name" " B IR ", "source s "KST2", | 6 1AEARBAGER] BREAG
"name" :"FER KT ", "nameen" 1 "Osaka |9 1ACARBAGAAG 1 AAGAA
"name” & MW, source s "KST2", |1 AEARBAGER 1 BEGAG
{"name" ;"B B W ", "source" s "KST2", |1 AEARBAGEE] BEGAG
"name” "AEAR W, "note" 7 UF 1 61 AeRReRGREEREAE

Meama ZE R B v N TR B i e ssennnn aonnc

[ B S - R - ]
OV I U Y O Y O R 9
LI 4 ) [ N Y R v



UE2O0TUDIEDED (GeoJSONDFT—TJIL)

1. GeoJSONT 7 1)L%&. pg_read_file() T DBATICE
2. J7AILRDREZRMT. 1T7AILIXFIELT—RF7—TIUE

3. —D®MDGeolSON(E. ~wF -> 'features' THFIICIRD,
ZOEREZE% json_array_elements()T—173 DIC/NS T,
£1TDISONMS. F—propertiesTEM%Z. geometry CithiE>—4
ZEDH U, PostGIS M= A X N B (CEHE,

4. F—properties(CIDNAD TRWEE (SEIEZED) .
row_number() EHZEE > TEBEIDZIRD.

5. U EDOTU#R%Z CREATE TABLE ... AS TF7—J)U k.
SELECT ... INTO THEULWEREWET,



1 >ik— MEROWHER (QGIS)
¢ QGIS : A—TF>YV—XDFT AU by TRIGISY J hOREIE
PostGIS%Z (F U sbtR L 1T — IR — X (T

(1)

al

Also list tables with o geometry

Keep dialog open

Search op!

o Add PostGIS Table(s) =] horders
Connections . . .
things  Plugins  Yector Raster Database ‘Web  Processing  Help
test_gi
77 = - =T —
Connect New i Delet Load save :;'1 ;: '&(_) {_) }a » Ei @\3 € - i"\é' g 8 E
o | et Colury Data Trpe Spatial Type s |

INTSEDOF A MAT—TILAHELED



MySQL : PostGIS&IES =

1. JERMEE TR — o > 2 ~—JLA° DB ADRENFE

2. pg_read_file()(CHEH T BN 720 = LOAD DATA OX > RT.
GeolJSONZ%Z [11718DFT—4~ ] EUTHRMAD

load data infile './1127_borders/admin_level_4.geojson’
into table borders_rauw
lines terminated by '\\' (raw);

-= Query 0K, 1 row affected (16.43 sec)

admin_level  Fname raw
10 1127 _bordersfadmin_level_10.geojson {"tvpe":"FeatureCollection”,"geocoding”: {"creation_date™:"20
4 1127 _bordersfadmin_level_4.geojson {"type"; "FeatureCollection”, "geocoding”; {"creation_date":"20
7 1127 _bardersfadmin_level _7.geojson {"twpe":"FeatureCollection”, "geocoding: {"creation_date™:"20

% GeoJSONDF (raw) L4 ZE. BUE UPDATE T U TEN



MySQL : PostGIS&iES = (%)

3. PostGIS & [E&ZMDEFEL ST_GeomFromGeolSON() T FLC E5esh D

alter table borders_raw add geom GEOMETRY;

update borders_rauw
set geom = ST_GeomFromGeoJson(rauw)
where admin_level = 4;

-= Query 0K, 1 row affected (1 min 24.21 sec)

4. 5tHHAATEGe0ISONT —4 % MySQL Workbench THESRTE3
\==3>6.20%. BEEITIRE)

FUL(E:

The MySQL Workbench Team Blog - Workbench 6.2: Spatial
Data
http://mysqglworkbench.org/2014/09/mysql-workbench-6-2-spatial-data/



MySQL Workbench : Spatial View

Quem 1

L H | o @ Ol O El Lmitte1000ows = | &

1@ select admin_level, fname, raw, geom from borders_raw;

dq m |
| Result Grid | 10 4% Filter Rows: |Export: @ |Wrap J
admin_level  fname raw geom
p |10 J1127_borders,..  {'tvpe":"FeatureCollectio, .. | BL08 |
4 J1127_borders,..  {'tvpe":"FeatureCollectio, .. [ BL08 |
7 J1127_borders,..  {'tvpe":"FeatureCollectio. .. [ BLOE |
Farm

Editar



MySQL Workbench : Spatial View

cuey 1 < [
BEIZZFECIBIOO
1 @
<

2] | Limit to 1000 rovws
L

select admin_level, fname, raw, geom from borders_raw;

158

| Spatial Yiew | Projection: FI

Repainting...

|v| |Tcu:||: Q %& |Z|:u:\rn:
l'.l \I'.
Y 1

Form
Editar
1

Rendering spatial data, please wait.
Rendering 3 objects inlaver 1.,




MySQL Workbench : Spatial View

[

‘Tool: Q @‘ |Zoom: Q Q |JumpTo: T ‘E)tport: Bl |:I
) Lk :

aver 1 |
OB @ e Ol C & unitetomee: | 5a = & (1] (3
1e select admin_level, fname, raw, geom from borders_raw;
< |
| Spatial Yiew | Projection:

Layer
arid

Source

geom  borders_raw 3

4 | 1 |
Lat: 43d53' 9.50'N
\ Lon: 15801835, 23"

Click a feature to view its record




212U, JSON DUER(C%Ed5 D

create table borders_json (admin_level int, js json);

insert borders_ json
select admin_level, cast(raw as JSON)
from borders_rauw
where admin_level = 4;

ERROR 1381 (HYBBB): Result of json_binary::serialize()
was larger than max_allowed_packet (4184384) - truncated

e 305 KBO/N&72GeoJSONXFF — JISONE (CEHTE T
LH'L19.0 MBODGeoJSON (HARDEIEAFRIER) — ZTET

% max_allowed_packetdDfEZEAE <FHEL TH. SOIIFHRAET

¢ JSONICTER — [T DDEEDT—TJIL] ([CTE/RL




L5 RVDT,. PostGISH'545 > T UTHidiAd

-— ON PostGIS

copy (
select admin_level, gid, prop, ST_AsGeoJson(geom)
from borders_geom

) to 'R:/tmp/dump_postgis.tsv’;

-- 2050 rows affected, 18893 ms execution time.

-- ON MuySOL
create table borders_geom
(admin_level int, gid int, prop JSON, geojson JSON);

load data infile './1127_borders/dump_postgis.tsv’
into table borders_geom;
-- Query 0K, 2850 rows affected (27.68 sec)

alter table borders_geom add geom GEOMETRY;
update borders_geom set geom = ST_GeomFromGeoJson(geo json);
-- Query 0K, 2850 rows affected (54.74 sec)




C X TOMER NIRRT

o FiAHAHNIER 1 GeoJSON * 3777 -1)L (304 KB, 19.0 MB, 160 MB)

® PostGIS : J7 A ILFdHAHFIT - 7.0 sec
F—TILADEHRITY - 24 sec
A>THA - 10 sec

e MySQL : (MEABFMESDT. BEFXT)

AT T7A)5HAH - 28 sec
GIST—AA\DEHITY -+ 55 sec

e MySQL - GeoJSONZEHIZ L&A D DIFFI R

UL, BEZME UGIST -9 EE0OETEBDT—JILICTDIRS
%EI:}%JSON&LJT@/(,_X &?%'flﬁb“%\go o o

PostgreSQL - ISONDEIE (BcHI&2iT(CIESTE) nEFTHEH !



BUF—J IV TEDT, @AHhREBZED>THSD




WESF—SES LD ERD] EHEANRD

o SEIMMR(F. TR TEHENE Ml (GRUI>)
RUT>ES LD [ZERENGER | BARXSNDZEE. LWBAULS

e MySQL & PostGIS A ICHDIED :

ST_Contains(), ST_Crosses(), ST_Disjoint(), ST_Equals()
ST_Intersects(), ST_Overlaps(), ST_Touches(), ST_Within()

e PostGIS JZIF(CHDED :

ST_ContainsProperly(), ST_Covers(), ST_CoveredBy()
ST_DWithin(), ST_Relate(), - flCEZE

% BT TROEEFEEH. &&, &&&, <<, @, %4

e MySQL I21F(C2ED : IRUT > ZEOIEAZ(MBR) THIM I D EEES



EENBREFREZAND. &(&

RITFRFESTT. 5T tontainslETRIESELE T, .

Fe8E (Interior)  BE4F (Boundary)  ##8 (Exterior)

#3F (tnterior) . . .

dim({..)=2 dimf...) =1 dimf...) =2

' I (Boundary) . . .

dim{...)=1 aimf...) =0 dimf...) =1

o1 (Eorior) . . .

dim{... ) =2 il ) =1 .. ) =2

LINESTRING 7 RULTIPOINT FOLYRON S POTNT

A, BIPSTICEE, RTiTAId 212101212 RSN E T,
12EOPTHD. 2T AP T RREOMRTAIL Lh ok Lok e ALz o,

FOLYGON S L TNESTRING FOL RO/ POL VGO

£ . http://www.finds.jp/docs/pgisman/2.2.0/ST_Contains.htm/
A : http://www.finds.jp/docs/pgisman/2.2.0
/using_postgis_dbmanagement. html/



AZRANRBIH : SEIDT—FTRIFTNS NR]

select admin_level, count(x)
from borders_geom
group by admin_level;

admin_level

4 a6 <—- FEFESLWA, —DEBY AW
7 1743 <-- THETA
10 261 < £< A6 AW

(3 rows)

o ANRDAE (1) HEINT [EDHERFBREEERSAV] BEDZRE.
- BOMNIE. ZOHEINENS [EDIRVWR] ZHEAITED

o ANRDAEE (2) 46HEREZ—DORUT > (CRIE. TNEERSR
WHHRZIRERT D, - RDOME (AL)



5BiE (1) PostGIST

select cities.prop :: text

-- JSON D F FE & except FARWVWDTXFICF YR b

from borders_geom as cities

where admin_level = 7 -- £ COHXEH
except all

select cities.prop :: text
from borders_geom as prefs, borders_geom as cities
where prefs.admin_level = 4
and cities.admin_level = 7
and st_intersects(prefs.geom, cities.geom);

- HEFREHXANT B2 #H25% £LT3I<

— WIB>—5 D5 (geom) (C1>FT ORI, explaingd (KE)



5% (1) PostGISOOI VTS

\!

QUERY PLAN
HashSetOp Except All (cost=B.6@..566.45 rows=1743 width=32)
-> Append (cost=0.86..558.58 rows=3180 width=32)
-> Subquery Scan on "%SELECT* 1" (cost=08.00..155.77 rows=1743 wi
-> Seq Scan on borders_geom cities (cost=0.60..138.34 rows=1"
Filter: (admin_level = 7)
-> Subquery Scan on "xSELECTx* 2" (cost=0.14..4082.73 rows=1437 wit
-> Nested Loop (cost=B.14..388.36 rows=1437 width=32)
-> Seq Scan on borders_geom prefs (cost=0.00..129.63 rouw:
Filter: (admin_level = 4)
-> Index Scan using borders_geom_geom_idx on borders_geom
Index Cond: (prefs.geom && geom)
Filter: ((admin_level = 7) AND _st_intersects(prefs.
(12 rouws)

— WIS —HDA > F I IANMENND. ERIFRE



i (1) PostGISTD#ER

11
12
13
14
15
16
17

AL | | M e

FUWS REMUYEU Uy § L LS . cooe
-» Index Scan using borders_geom_geom_idx on borders_g
Index Cond: Cprefs.geom &% geom
Filter: ¢(admin_level = 72 AMD _st_intersectsipre

Rows Removed by Filter: 51

Planning time: B.261 ms
Execution time: 3978.445 ms

prop
text

1"name"
<" name"

1"name"

<"name"
i"name" :

Meama .

" BHET ", "source" KSIZ/MB3", "name :en” s "Hishinoshima", "name: ja"
BT, "source” 1 "KSIZ/HB3", "name:en” s "Ana”, "name: ja" ;i L ET ¢

S ETH T, "source” t"ESIZ/HE3", "nameen” 1 " Tzumc", "name ja" " E TR

"R o B BT ", "source” "KSJIZ /B3, "name ten” :"Okinoshima”, "name: ja"
"FHET", "source” t"ESIZ/HE3", "nameen” 1 "0oda”, "name: ja" A B,

vnEda e e S T AT "rame e TR ROY "mamas 42t WD S Fd e

— )4 W THRIG. (BRELNZNDOE)



%% (1) MySQLT. E#DITU

select x.prop
from borders_geom as x
where admin_level = 7 and not exists (
select cities.prop
from borders_geom as prefs, borders_geom as cities
where prefs.admin_level = 4
and cities.admin_level = 7
and st_intersects(prefs.geom, cities.geom)

and x.prop = cities.prop

-- PostgreSOLCIEXFRICH v+ 2 b L THER

» EXCEPTRZEZ/RXL\DT NOT EXISTS THA
» POStGISTERITUE 5. KIFE LFAKRDER
» MySQLT (. JSONEZZDFEFK = HEFCLERTED



BiE (1) MySQLODOITVUTS> (IR LETHER

explain ( FIEDYZ T )

table | partitions | tupe | possible_keys | key | keu_len | ref | ri
—_————— e +—————— o +————— o ————— +—————— +——-
X I NULL | ALL | NULL | NULL | NULL | NULL | 2f
cities | NULL | ALL | geom | NULL | NULL | NULL I 2f
prefs | NULL | ALL | geom | NULL | NULL | NULL | 2f

» IR — DA 25T IR MEH] ([CRDHMMEDNIR. FRE44TS

| prop

| <"name": "JNAEET", "source": "KSJZAMEZ", "name:en”: "Kawamoto", "name:ja": "JIAEET", "boundary": "admini:
| £"name": "LEH", "source": "KSJIZAMEZ", "name:en”: "Goutsu", "name:ja’: "I ", "boundary": "administr
| <"name": "Z~HET", "source": "KSJZMB3", "name:en”: "Ooda", “name:ja”: "ZHET", "boundary": "administra
| <"name": "HEWH", "source": "KSJZAHEZ", "name:en”: "Izumo”, "name:ja": "HEE", "boundary”: "administre
| <"name": "FOFEFT", "Source”' "KSJZ#HBS" ”name:en"' ”Chibu", "name:ja": "EOEF, "boundarg admlnlstrc
| <"name": "F3./BHT", "source": "KSJZ/HB3", "name: en "Mishinoshima", "name:ja": "F3 /S8, "name:u”

| <"name": "TBXET", "source” "KSJZ;’HBS "name en” "Flma", “name: ja": "EEET", “boundar admlnlstrat]
I {"name": "Fﬁﬂﬁﬂl%ﬂﬂ snurce”: "KSJ2.I“HEIS", "name:en": "Okinoshima”, "name: ja": Fﬁﬂ&mﬁw "boundary’

o4

rows in set (44,29 sec)



ik (2) HHERIRZRS. PostGIS DS

— HEFREMELAL—DOR)IVE, BIF—TILIZT S
create table union_prefs as
select ST_Union(geom) as geom
from borders_geom
where admin_level = 4;
-- one row affected, 15273 ms execution time.

£
select cities.prop
from borders_geom as cities, union_prefs as prefs
where cities.admin_level = 7
and not ST_intersects(cities.geom, prefs.geom);

-» Seq Scan on union_prefs prefs f(cost=0,08..1.81 rows=1 width=391128) Cactual time=0.084..8.8
-+ Seq Scan on borders_geom cities (cost=A.08..179.63 rows=1743 width=483611 (actual time=A.A11

Filter: Cadmin_lewel = 72
Rows Remowed by Filter: 3@7
Flanning time: A.Z78 ms

(7= == T VI = I 1 B Y

Execution time: S85.586 ms

TIVAFv > (CRo R, #90.8%2




Fi& QGIS -CEE:MB\

# OGS 2.8.2-Wien - postgis_borders
Project  Edit “iew Layer Settings Plugins Yector Raster Database  Web  Processing

L[] » o @ " NPPLRAKR &6

Lagers v
L@ ; ? '] '] -] :'

> x union_prefs
. D borders_geom




%iE (2) MySQLTIIEULLY. EDHEHA

o BHURUI>Z—HEUTRAET D [ N

mysql> create table union_prefs as
-> select ST_Union(geom) as geom
-> from borders_geom
-> where admin_level = 4;

ERROR 1582 (42608): Incorrect parameter count
in the call to native function 'ST_Union’

e B3%X ST_Union() (. 2D0#IRE> — % FET DD
BIZ(E ST_Union(BERES, BEER) DL,

o METEXE 2DDMDMEFTETE. sumhbiiRi ] IREE

o X K7 RZEZE(FHIRIEENEB LNIWLD, - »



A& (Union) (CBE59.
MySQL (C(Z TR —A~DEMEIE] DR

o H1iI5"—4~7% RDBMS THRS A Uw AR LTULED

e PostGIS DE&EHIEGEL (ST_Union U4t)
» ST_Accum() - BESIBETD array_agg ([CHZDED
» ST_Collect() - AETIFRL [EE] ZiRYT (BFRERZIKI)
» ST_Extent() -+ £ARZEOERLZRT
» ST_Polygonize() /& &

o RENIRENELH (BHOMEBEST -5 > —DDF —45 (CZEHR)

» ST_LineMerge() -+ D Z—KICDRATD (RIZFERTERE)
» ST_BuildArea() 72 £%#%



TDfth, MySQL DERXHIFY

o BFRHBET —4 > A— NLUEBERNAZH TSR0
5, FRET—YICHUT MRORE] ° [HE] ZHER)
GtEETE2N. AENSKOIEBRMECIRD)
22U 2 iEREE 21 (& /\—==23>5.7.6050]8E

o HEKAY [ERk] T< [EERABFA] TH DI LFEES
k(& M uvoanrezl el Tnd
(B LEDI1mN S, BA0EITO/ZIERE > IEA\90EIT D IZiER#)
PostGIST (&, EBE5EENRD — STEDELY [EK]
— BT EERRTIEV [EERERAK]

o —fIAYIRGIST—4 (Shapefile) D> R— MY —)LAMTIE L TLVRL)



MR TLETESED : KNN1RFE (k REFHIRER)




KNN3 (k RiEFERR) &

e NN : Nearest Neighbour (FiffE) DB

e 535, EEk D NN ZHEYT — kNN
BBl SWLWBIF/FIHS. IEWEICATMZ 105FREY 7w F U710

e SQLER(IER (T DREER%(IR)

select atm from th_atms -- RERRT—TIL
order by distance(atm, point(139, 35)) -- SW3BIGAT
limit 18; -- k = 10

o B | MERMRMPEAIRMZEDEITIR b

FEROTVURZE © RREMRODEITICOE. SVDIGMEDIEREZEL
@ IEBEDIFVECY — ~U. FERI0FZERD T



TERD—ARMIRERER

o RITICOTIERZL T HDFHLAEADITICK D THrSEERIZHRD

select atm from (

select atm from tb_atms

where intesects(atm, box(138, 34, 148, 36))

— REFREZRYAODY T I, boxldBHITRD S
-- FOE#EA IR

) foo
order by distance(atm, point(139, 35)) -- SWBIGFT
limit 18; --k =186

o PRI UTUTAITORZBHICITNE EN

o [ : WU DIAHEE (. ED02 TRONUSIKWDH




PostgreSQL 9.5 + PostGIS 2.2(3ED &t

o HET <-> T. BHIOKDIAHESFRICKNNIRETED

select atm

from tb_atms
order by atm <-> 'POINT(138 35)' :: geography

limit 10;

T A MRIICH63H D7z Frk (EPEATIR/RU T > ORIROEMR)

create table fringes as
select prop->>'name’ as pname,
(st_dumppoints(geom)).geom
from borders_geom
where admin_level = 4;
-- 629456 rows affected, B599 ms execution time.




RAIDBIRSQLIZE

select pname from fringes -- RBEHRT—T I
order by st_distance_sphere(geom,
'SRID=4326; POINT(138 35)':: geometry)
limit 16;

o £O3AITICHUT., X— MNLEMNDOIEEZEH T DD TIEL (468)

OQUERY PLAH
text

Limit (cost=GAE344.88..5A6944.90 rows=1A width=42) (actual time=46393,
-r Sort (cost=SE6944.858..5A8518 .52 rows=B29456 width=42) factual ti
Sort Key: (st_distance_spheretigeom, '8161808620E6 1808000580806
Sort Method: top-H heapsort Memary: Z5kE6
-» Seq Scan on fringes (cost=H.08..493342.56 rows=6Z29456 widt
Planning time: @.094 ms
Execution time: 46399.539 ms

=l | N L M| e



FEEHD B A— NLIEEREEH U< T,
REJEWRODR%Z geography B THfE

alter table fringes add geog geography;
update fringes set geog = geom::geography;
-- 629456 rows affected, 3525 ms execution time.

-— A VTR
create index on fringes using gist (geog);
—-- Query returned successfully with no result in 6786 ms.

o EMFETNRIF, ¥108

e T UM explain analyze #&8 : XE



WEF <-> ZES LA T IADBHMICIRS

select pname, st_distance(

"POINT(138 35)' :: geography, geog) as dist
from fringes
order by geog <-> 'POINT(138 35)' :: geographu
limit 10@;

® 46399 ms —>5ms EUSNBLNSUEN !

QUERY PLAH
text

Limit (cost=@.79,.6.79 rows=18 width=66) Cactual time=4.599..4.651 rows=18 loop
-+ Index Scan using fringes_geog_idx on fringes (cost=@.29..489367.77 rows=5
Order Bu: Cgeog <-: 'B1A1ARAAZAEGL 1 ARBAGAREAAEADAAIRG 1 AARERRARBARESH11 48"

Planning time: B.363 ms

BN | e |G | D=

Execution time: 5.464 ms

e JTUBHKDHER : RE



BEF <-> ZEODIEOVITVURBER

select pname, st_distance(
"POINT(138 35)°
from fringes

:: geography, geog) as dist

order by geog <-> 'POINT(138 35)' :: geographu
limit 10@;
I::::E :;3;1& precision o KNNiRZR (Iitbka Bkl &L TIT
1 ¥ R B S1R13 . 4774473 V. B 10MFADIEEE (5 dist)
g |EHE 2161342874473 (FXDIEME/R [ElEsfERR] TE
3 #BER 2161391219715 H
4 |EFR 21613.91219715
5 | EFE ?1614.18571755 o SEET <-> FUFIH S35 .
6 | RER 21614.18571785 e e
;- BEe o165 73450793 EEREDBEEMNMEN DIz, ENH R

PostGIS 2.2 TCE=NJz

— http://postgis.net/docs/manual-2.2/geometry_distance_knn.htm/



MySQLT®D kNN &% (#Efm)

o XA MAGIHDRFT—TILZEVER
PostGISD L S(C [MRUT> &tk T dEmZ—HEHMLE] FTEE0N

create table centroids as

select st_centroid(geom) as geom from borders_geom;
set @n := @;

— UTAE#BYRL, mOBHHE3IHMEICRZET
set @n := @n + 1;
insert into centroids
select ST_PointN(
ST_ExteriorRing(
ST_GeometryN(geom, 1)), @n)
from borders_geom
where ST_NumPoints(
ST_ExteriorRing(
ST_GeometryN(geom, 1))) >= @n;
select count(x) from centroids;




MySQLT® kNN 1®3% (#%)

o WRFT—TI)LDITEE. explaindiy (1 > 50 X FEHNIRLY)

select count(x) from centroids; —— SWRDmT—TILDITE

explain
select ST_AsText(geom) from centroids
order by st_distance_sphere(geon,
ST_GeomFromText('POINT(138 35)°', 4326))
limit 16;

table | partitions | type | possible_keys | key | keu_len | r
—_————————— e +—————— e +—————— o ————— +——

centroids | NULL [ ALL | NULL [ NULL | NULL I N




MySQLT®D kNN &3 (#EEEWN)

select ST_AsText(geom) from centroids
order by st_distance_sphere(geom,
ST_GeomFromText ('POINT(138 35)°', 4326))
limit 16;

POINT(138.844186 34.8923237)
POINT(138.844175 34.92313)
POINT(138.844118 34.892308082)
POINT(138.844884 34.922856)
POINT(138.844855 34.922699)

| |
| |
| | o BRVIDEHMIRIT T,
| |
| |
| POINT(138.0844831 34.922631) |
| |
| |
| |
| |

1R D EfEEERL,

[ 2T TPostGISI&
POINT(138.843952 34.922483) 408 o Tz,
POINT(138.843864 34.922192)

POINT(138.84378 34.9220865) . IR
POINT(138.843666 34.921936) o FERDERPFI—2U

T . £ TOUEIIDT. kNN
10 rows in set (1.31 sec) BZR(CIZES TULBHE




PostgreSQLMDFDW (448857 —45w)\) & PostGIS




Gl : HEPDPoStGIST—HC. BERIFEF7ZIOER

o MERED - postgres_fdw (FZEMIRILIEHEEED—D)
- SEBTEREI LU TLVBPostGISH —/\

e PostGIS ZRF L= Refractions Researchtth'. EHOA—-T>YV—X
GIS luDigl @F 21— kU J7)LAICPostGISH—/\Z

http://udig.refractions.net/files/docs/latest/user/getting_started
/walkthroughl/postgis.html

o CHOF1—hUFPILAFT—TIL%Z. postgres_fdw THERT— )AL
ZTDFE. Postgres 9.5 FHLEE import foreign schema h'& THEF|

o NEBF—TINZEIFT VI SAXRELI—-(CLT, BERLITF7IOEXR



ubDig F1—bhUZILBY—/N[CIERTA

w

pgadmin 111

File Edit Plugins

Server Groups
MacBook €13

SJervers (2)
Servers old (2
ubig 01

=[] ubig Demo Cwww.refractions.net:5432)
== Databases (7

I
)

E-[) demo-be

E-& p

£

£
£
£

=t

YWiew Tools Help

=8 Schenas (1)

ublic

|I—E Aggregates (153
@ Functions (674)
=3 Tables

H-[ bo_border

H-[F bo_hospitals

t- be_municipality
H- bc_pubis

=t bc_voting_areas
=-[[ columns (14
gid
code
id
riding
region
number
ndp
lib

ap

J Properties l Skatistics l Dependencies

l Dependents

Property

Tablespace

HCL

=Primary key
=Rows (estimated)
=IFill factor
=|Rows (counted)
:=|/Inherits tables

Has 0IDs?
System table?
i=|Comment

= Inherited tables count

Value

bo_woting_areas

SHE15Z2

postgres

pg_default

{postgres=arwdxt /postgres, demo=r fpos
gid

7956

not counted
N

a

Hio

Ho

4

SOL pane

=

—- Table: bc_woting_areas
-- DROF TRELE bc_vwoting_areas:

CREATE TRELE bc_woting_areas

gid integer HOT HULL DEFAULT nextwal('boc_voting_areas_gid_seq'::iregclass),
code character warying(3y,

id character waryingtdy,

riding character waryingi?9),



A& —2 ILAERL

CREATE EXTENSION postgres_fduw;

CREATE SERVER udig FOREIGN DATA WRAPPER postgres_fduw
OPTIONS (host 'www.refractions.net’, port '5432°",
dbname 'demo-bc’);

CREATE USER MAPPING FOR postgres SERVER udig
OPTIONS (user 'xxxx', password '*xxx');

IMPORT FOREIGN SCHEMA public LIMIT TO (
bc_border,
bc_hospitals,
bc_municipalitu,
bc_pubs,
bc_voting_areas
) FROM SERVER udig INTO public;

—-- Query returned successfully with no result in 3866

ms.




AEBT—T IV TE = LDHER

W paadmin 111
File Edit PFlugins “iew Tools Help

Server Groups

MacBook (13

Servers (21
=- D PostgresiL 9.5 Beta (localhost:5432)
5| ] Databases (23

l:] postgres
=] test_gis

Extensions (3)
Foreign Data Wrappers (1)
=

Schemas ©2)
& myviews
- public

|I—E Aggregates (23)

[z Foreign Tables (5
be_barder
bc_hospitals
be_municipality
bc_pubs
bc_vating_areas
& Functions (11113
% Tables (E)

Types €192
(-5 views 4
B Postgre30L Portable 9.4 (127.8.0.1:5433

Servers old (2

ubig ¢l

Virtual Machines ©4)

=]

J Properties I Skakistics ] Dependencies ] Dependents

A

Froperty Walue
bc_voting_areas
32876

postgres

udig

gid integer HOT HULL, code character warying(3)
schema_name 'public', table_name 'bc_voting_areas

< T

id character varyi

S0L pane

—— Fareign Table: public.bc_voting_areas
—— DROP FOREIGH TABLE public.bc_woting_areas

CREATE FOREIGM TRAELE public.bc_woting_areas

¢gid integer HOT MULL,

code character warying(3» |

id character waryingtsy |
riding character warying(Zd) ,
region character varying(za) ,
"number” character waryingld)
ndp integer .

lib integer ,

op integer .

upbc integer |

viotal integer |

vreject integer

vregist integer .

= the_geom public.geometry )

SERVER udig

OPTIONS cschema_name 'public’, table_name '

ALTER FOREIGM TAEBLE public.bc_woting_areas
OWHER TO postgres;




AEbr—J N ERTE1I—ELULTIE—

create materialized view myviews.bc_voting_areas as
select * from public.bc_voting_areas;

-- 7986 rows affected, 55480 ms execution time.

- AV =2y MNEHTT—YRET 2O TRENMDD D, ZD1EIDH
— BOF—TILE, BELSREERIC

I & 98— SEE (5428 ms) , A : ¥FE1—H5 (16 ms)

#25 Ouery - test_gis on postgres@localhnst:5432 - [D:\AppsPortableGitPortablet. . | (=)= | |42} Query - test_gis on postgres@lacalhost:5432 - [D:\AppsPartable\GitPortableh.. [
File Edit Query Favourites Macros View Help File Edit Query Favourites [Macros View Help

«
«

SQL Editor | Graphical Query Buider SQL Editor | Graphical Query Buider

Previous queries v oeiete belete ALL Previous qusries x| peiete Delete ALL
select ® from bo_voting_areas limit 18; — $8F — Z L #RiF select * from myviews.be_voting_areas linit 18; —- ¥ T E 2 — #WiF
<] m | 3 < i | '
Output pane X | | Qutput pane x
Data Output | Explain | Messages | History = Data Output | Explain | Messages | History s
gid id riding i gid code id riding il
integer character varying(3) character varying(8) character varying(29 | integer character varying(3) character varying(8) character varying(29| |
1 1/vFA WFA 115 Wancouver—Fairvieu 1 G VFR 115 vancouver-Fairvies
2 2 VT8 WTB 119 Wictoria-Beacon Hill 2 2 w78 VTE 119 Wictoria-Beacon Hill
3 3 RCC RCC 89 Richnond Centre 2 3 3 lree RCC 9 Richmond Centre -

Ll T — 3 < i, ] v

oK. Unix Ln2, Col 1, Ch2 18 rous. 5428 ms oK. Unix  Ln 2, Col 58, Ch 69 18 rous. 16 ns




PL/R (#5t0EBEFERDIEFAHIAF) & PostGIS




fl : ROGIS I\ —=D—D [spatstat] (C.
PostGIS T —AZ&IAUVUTARIDTI L&D

o NWEIRED - R http://www.r-project.org/
- PL/R http://www.joeconway.com/plr/
T ZFJZ Win + Postgres 9.5 FAN/RL\DT 9.4 Z=fEH

e spatstat EEFTDRD/I\W I —HREZN. R ETRHEICANSNS

o FINEN - TUTLERBEEA N RZEVERK (EFEB(ICpIr &IBTE)
- AR RAT., BDB®PoStGIST—4 % RAGRMAD
- &E EEORXIVT MEBRRICA M RNTUIEZZEL

e spatstatT &9 > D—FRIVEEME] &EIT. BRZI71ILED



R ERDRDRITH

select myfunc.poi_dens(

— UFAXARMN)EEHL, A—NVEEZRICEBRLTRAMN RITET
st_astext(st_transform(st_setSrid(geom, 4326), 3895)),
38, 'R:/test.svg’, jname)

from (
select st_collect(geom) as geom,
text 'RERE23X’' as jname
from borders_geom
where prop->>'name’ like "%X%’
) foo;




HE_E D EDRITH

select myfunc.po

- UF AN
st_astext(st
30, 'R:/test

from (
select st_co
text 'R
from borders
where prop->

) foo;

RFE23K

4e-08 6e-08 8e-08

2e-08



PostgreSQL 9.4 T PostGIS, PL/R Z#t{&

create extension postgis;
create extension plr;

select postgis_full_version();

POSTGIS="2.1.5 r13152" GEDS="3.4.2-CAPI-1.8.2 r3922" PROJ="Rel.

select plr_version();

¥8.63.00.16

select r_version(); -- ZNH R D/NN—=T 3> (H#EfFHOK)
(platform, i386-wb4-mingw32)
(arch, 1386)
(os,mingw32)
(system, "1386, minguw32™)
(status,™™)
(major,3)
(minor,2.2)
(year,2015)

4




PL/RTESNYI—>%, REEETA>A M=)

install.packages(rgeos)

# PostGISOMIBT—%4 (DTFFAMHEA) %, RICHEHAD
# BAEMICIE readdkTO) BEEA(EA

install.packages(sp)

# ROMIBT—4 U5 ZADEK

install.packages(spatstat)
EENGRDEANDDITENTE S

% PostgreSQLY —/Viegh(Cc1 > XA h—=J)LUTEHZEE. BUMLEES
Y-/ (BESHBENE,



WFERGFRICA M7 R Z2ED. REFETES

create or replace function myfunc.poi_dens
(wkt text,
num int,
svg text,
jname text)

HiE, XEHE—WUAT—SEIE, TOEFRIMTELS
BEAEMITOND

H =

wkt : PostGIST —% % ST_AsText() TXFICLTET
num : SEIRY TVRICT VY LICERZITD, TOH
svg : fask’% SV6 CHAT 3, TD/RR

jname : SVG DHICEZIAL, LEFROD SN

B

returns void language plr immutable as $R$

library(rgeos)
library(sp)
library(spatstat) # 41 YA M=JL LRy T —V % FEHAD




b ERBFRICA M7 RZ2ED,. REFETEL (%)

(DDX)

gl = readWKT(ukt) # PostGIST—% — ROMEBFT—4H ISR
bb = gl@bbox

pl = spsample(gl, n=num, type='random') # T V4% ARE
xy = pl@coords

pp = ppp(xyl,11, xyl,21, bbl1,1, bbl2,]1, cC'unit’, ‘unit’))
dense = density(pp)

# ppp - spatstat/SY I —Y TOMT BED—DDEKXI F R
# point pattern dataset in the two-dimensional plane

# density() -+ W—RILBEHEDREEK
(DD, #IxFOy L TsveHEADTB71F)




b ERBFRICA M7 RZ2ED,. REFETEL (%)

(DDX)

colors = colorRampPalette(c('white’, 'orange’)); # BIXEY
svg(file=svqg)

plot(dense, main="", xlim=bb[1,1, ylim=bbl2,], col=colors)
contour(add=T, dense, 1ty=2)

plot(add=T, gl, lwd=2)

points(pl, pch=21, bg="red’)

mtext(cex=2, side=3, family='Japanl', text=jname)
graphics.off ()

$R%;

ZDR KT ROEARNIZENTT :

select myfunc.poi_dens(
ST_AsText(MIBFT—4), 28, 'R:/test.svg’, 'TINIL');




WERGFRICA M7 FZED. REFETELS (%)

(DDX)

colors = colorRampPa
svg(file=svqg)
plot(dense, main="",
contour(add=T, dense
plot(add=T, gl, lwd=
points(pl, pch=21, b
mtext(cex=2, side=3,
graphics.off()

$R%;

ZDRA KT RDOEAKE

select myfunc.poi_de
ST_AsText (HIET

3e-09

2.5e-09

2e-09

1.5e-09

1e-09

5e-10



o

1. MySQL - EVRA > NT, EERFRICSENLTVDR

- kNN #&3%2. GeoJSON 3/t
- Workbench TOGIST—4E1— (IFED5%FxULY)

2. PostGIS - SERENES. JIL—TNRT—9Z2F3/E5TF.
RDBMS/25TIZDA U w SIERIAY

3. PostGIS 2.2 --- SEIFEIZBUIlFE. Temporal Spatial Analysis @ B¥ZEf
DHTEAOREENISH TEIIENZD., E5(TEL

4. PostGISDRIZF ? - FEHLQAE 1 D—H 730 / #EE - [BIRNZ TS T
KL< B / Fa— NI TILAFT—IHD 0N

# SEBA-T>Y—-ADGIS-DBHREIT DI LZMFUTET #



