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What is PostGIS?

* Postgres Extension
* Adds ability to perform CRUD operations on GIS data
* Adds spatial functions

e Optimization capability
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What is GIS?

e Geographic Information System

e Used to store, edit and analyze geographical data
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Fle Edt Format Help
Thiz 75 a sample Data File. =
(CusTomarIn Companyhama Contactname ContactTitle
lALFKI  Alfreds Futterkiste Maria_anders sales Representative
lANATR  Ana Trujillo Emparedados y helados Ana Trujill owner
ANTON  Antonio Moreno Tagueria Antonio Moreno
[AROUT  Around Tthe Horn Thomas Hard sales Representative
BERGS  Berglunds snabbkop christina serglund order administrator
BLAUS  Blauer see pelikatessen Hanna Moos sales representative
BLoNP  Blondesdds] pére et fils Frédérigue Citeaux Marketing manager
BOLID  BOlido Comicas preparadas Martin Sommer  Owner
BONAP Bon app’ Laurence Lebihan Cwner
BOTTM  Bottom-Dollar markets Elizabeth Lincaln Accounting Manager
BSBEV  B's Beverages  Vvictoria ashworth sales representative
ICACTU  Cactus Comidas para 1lewvar patricio simpson sales Agent|
CENTC  Centro comercial Moctezuma Francisco Chang Marketing Manager
° CHOPS  Chop-suey Chinese Yang Wang

commt  comércio Mineiro pedro afonso sales associate

. consH  Consolidated Holdings  Elizabeth Brown Sales Representative

— DRACD  Drachenblut pelikatéssen sven ottlieh order administrator

DUMON  Du monde entier Janine Labrune Owner
EASTC  Eastern Connection Ann Devon sales Agent
ERNSH  Ernst Handel rRoland mendel sales manager
Famia  Familia arguibaldo Aria cruz marketing_ Assistant
FISSA  FISSA Fabrica Inter. salchichas s.a. oiego Roel Accounting
manager &

* Semi-relational — geo data with attributes (shp, dbf, prj)

DATE_CF_BIRTH
MECICAL CONDITIONS

PHONE_NUMBER. _

APPOINTMENT_ID
CUSTOMER _ID

PET_ID
DATE_OF_APPOINTMENT
TIME_OF_APPOINTMENT

* Fully Relational — baked into relational [spatial] DB
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What is a Spatial Database?

* Database that stores mappable (spatial) data
e Data that can be related to the geography of the real world

* Includes coordinates, topology
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What is a Spatial Database? Cont.

* Stores spatial or GIS data

e Columns that store vector
e geometry, geography

customers

"l ' -
“‘“‘“‘"\ » streets

¢ parcels

" elevation

 Rasters

* Perform simple and complex queries

" real world
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Geometry vs Geography

*Geometry

e Representation of round-earth on flat cartesian plane

*Geography

» Representation of round earth (spherical surface)
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Spatial Data Types - Geometrical
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Spatial Data Types — Geometrical

Representation
/— B
B B
Ay A /\ R
(¥, y) coordinates (x, ¥) coordinates {x, ¥) coordinates
A (2, 4) A (1,3) (3,3) (6,4) A (1,3)(3,1)(4,3) (4,5 (2,5 (1,3)
= (3, 9) B (2.8) (4,7 (7.,7) B (2,5 (45) (56 (1,8)(25)
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Spatial Data Types — Geometrica

Representation

Geometry Type WKT representation
Point EOINI(3 7)
L]
Multipoint WILTIEOINI(S 7, @ Z, B 6)
L
L ]
L ]
LineString LINESTRING(1 2, 3 6, 9 4)

MultiLineString

A

MULTILINESTRING((1 B, 4 4}, (4 9, 85, 6 2, 1 4))

Polygon

0

BOLYGON({(1 2, 6 1, 93, 85, 36, 12))

Polygon [(with hole)

¢

POLYGON((1 2, 61, 93, 85, 36, 12), (33,55, 62,3 3))

MultiPolygon

Z,

MULTIPOLYGONL{(1 2, 61, 83, 36, 12)), ({49, 76, 2 8, 43}))

GeometryCollection

-

GEOMETRYCOLLECTIONL_POINL(# 5), POINT(7 &), POINT(G Z),
LINESTRING(4 5, 6 7, 7 4, 6 2),
POLYGON((1 2, 61, 9 3, 85, 36, 12)) )
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Installing PostGIS

e Stack Builder 4.0.0

Please select the applications you would like to install.

@ B
v Add-ons, tools and utiliies

- Database Drivers
- Database Server
= Registration-required and frial products
= Replication Solutions
= Spatial Extensions
P [T PostEIS 2.3 Bundle for PostgreSQL 9.6 (32 bit) v2.3.3
[T PostGIS 2.3 Bundle for PostgreSQL 9.6 (64 bit) v2.3.5 (v2.3. 1insta
[T PostGIS 2.4 Bundle for PostgreSQL 9.6 (64 bit) v2.4.2
- Web Development

< Back Mext = Cancel
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Setting up PostGIS

* CREATE EXTENSION postgis;

e SELECT postgis_full version();
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Loading the Data

PostgreSQL

rPostiGIS Connection

& PostGIS Shapefile Import/Export Manager

(=] & [

B 0O @

Best match

PostGIS 2.0 Shapefile and DBF Loader

Exporter
Desktop app

Apps0
[ sticky Notes
Documents

postgresgl-Mon.log

¢ m

Postgre5QL docs (9.6)

=]

PostgreSQL documentation

=)

PostgreSAL release notes

"] PostgreSQL release notes (9.6)
Search suggestions

j o) post - See web results

Store (2)

Jo postGIS 2.0 Shapefile and DBF

Filters ~~

PostGIS 2.3.1 PDF Documentation

Lilalc

ttion details...
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1 File
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What is the SRID?

 Spatial Reference Identifier

* select * from spatial_ref sys

Qutput pane
Data Output | Explain Messages History
srid auth_name auth_srid | srtext projdtext
integer character varying(256) integer | character varying(2048) character varying(2048)
2139 4322 EF5G 4322 GEOGCS["WGS 72", DETUM[™WGES 1972™, SFHERCID["WGS 72", 6375135, 2595. 26, AUTHORITY ["EFSG™, "7043™] ], TOWGS54[0,0,4.5,70,0,0.554, 0. 2263] , EUTHO +proj=longlat +ellps=WG572 +towgsfd=0,0,4.5,0,0,0.554,0.2263 +no defs
2140 4324 EP5G 4324 GEOGCS ["WGS5S T2BE",DATUM["WGS 1972 Transit Broadcast Ephemeris”, SPHEROID["WGS 72",6378135,298.26,AUTHCRITY ["EPSG", "7043"]],TOWG524 [0 +proj=longlat +ellps=WG572 +towgs84=0,0,1.5,0,0,0.814,-0.38 +no defs
2141 4326 EPSG 4326 GEOGCS ["WGS 54" ,DRTUM["WGS 1984", SPHEROID[™WGS £4",6378137,298.257223563, AUTHORITY ["EPSG™, "7030"] ], AUTHORITY ["EFSG™, "6326™"] ], FRIMEM +proj=longlat +datum=WG584 +no defs
2142 4328 EP3G 4328 |GEOCCS ["WGS 24 (geccentric)”™,DATUM["WGS 1584™, SPHEROID["WGS 34",6378137,2958.257223563, AUTHORITY ["EFSG™, "7030"] ], AUTHORITY ["EFSG", "¢ +proj=geccent +datum=WG584 +units=m +no defs
2143 4330 |EPSG 4330 |GECCCS ["ITRFEE (geccentric)",DATUM["International Terrestrial Reference Frame 1938™, SPHEROID(["GRS 15980™,6378137,298.257222101,AUTHO|+proj=geccent +ellps=GRSE80 +units=m +no defs
2144 4331 |EPSG 4331 |GECCCS["ITRF29 (geocentric)™,DATUM["International Terrestrial Reference Frame 1989™, SPHEROID(["GRS 1980™,6378137,298.257222101, AUTHCO|+proj=geccent +ellps=GRS580 +units=m +nc defs
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Indexing the data

* For spatial indexes - use a GiST index.

 Stores bounding box of the geometry as the index

CREATE INDEX idx_road_geom ON road USING gist(the _geom);
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Clustering

* Physically reorders all the data rows

S

ra)

CLUSTER road USING geometry_index_name
EOH
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Querying the Data

SELECT ST_Extent(the_geom) FROM road WHERE road_nr = ‘N3’;

y

0.0 X
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Querying the Data

* ST Area(ST_Union(the _geom)) FROM province WHERE road _nr =
1N3);

* ST GeomFromText('POINT(-72.1235 42.3521)',4326)

* ST Distance(ST_GeomFromText('POINT(-72.1235
42.3521)',4326),ST_GeomFromText('LINESTRING(-72.1260 42.45, -
72.123 42.1546)', 4326));st_distance ORDER DESCENDING

- ST_Within
EOH
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Applications

* TIGER Topologically Integrated Geographic Encoding & Referencing
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Thank you

Questions?
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