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https://www.arcweb.com/blog/geographic-information-systems-gis-defined


https://www.arcweb.com/blog/geographic-information-systems-gis-defined
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http://www.dpi.inpe.br/terralib5/wiki/doku.php
https://www.qgis.org
http://www.gvsig.com/pt
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http://www.qgistutorials.com/pt_BR/docs/getting_started_with_pyqgis.html


http://www.qgistutorials.com/pt_BR/docs/getting_started_with_pyqgis.html


https://www.openstreetmap.org/
http://www.inpe.br/queimadas/bdqueimadas/
http://www.inpe.br/queimadas/bdqueimadas/
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http://www.terralib.org/
http://www.gdal.org/
http://www.geotools.org/
https://geoext.org
https://leafletjs.com
https://openlayers.org
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Análise baseada em arquivos



Análise baseada em arquivos
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Análise baseada em serviços
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http://geoserver.org/
http://mapserver.org/


WMS

WFS

WCS

https://en.wikipedia.org/wiki/Open_Geospatial_Consortium
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http://www.opengeospatial.org/
https://en.wikipedia.org/wiki/Open_Geospatial_Consortium
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url?request=GetMap&layers=map&bbox=x0,y0,xf,yf&width=780&height=330&format=image:png
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url?request=GetFeature&typeNames=feature&count=10&sortBy=name
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Imagens

GetCoverage:
request

Web Coverage 
Service

url?request=GetCoverage&coverage=cov&bbox=x0,y0,xf,yf&width=780&height=330&format=GTiff
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Catalog Service
for Web GetRecords:

request

Registros

INDE

https://inde.gov.br/
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Análise em grandes volumes de dados
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https://code.earthengine.google.com/
https://sepal.io/
http://tinyurl.com/datacubeui
http://brazildatacube.dpi.inpe.br/
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https://medium.com/@rpolding/databases-evolution-and-change-29b8abe9df3e


https://medium.com/@rpolding/databases-evolution-and-change-29b8abe9df3e


http://en.wikipedia.org/wiki/Edgar_F._Codd
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•
– → →

CREATE TABLE paises
(
  pid  INT4 PRIMARY KEY,
  nome VARCHAR(50),
);

INSERT INTO paises
       VALUES (1, ‘Alemanha’);

INSERT INTO paises
       VALUES (2, ‘Brasil’);



•
– → →

 SELECT nome
   FROM cidades
  WHERE populacao > 60000
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https://en.wikipedia.org/wiki/Michael_Stonebraker
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CREATE TYPE geo_point AS

(

  x    REAL,

  y    REAL,

  srid INTEGER

);

CREATE TYPE
geo_point



CREATE TABLE sedes_municipais

(

  id INTEGER PRIMARY KEY,

  location GEO_POINT

);

INSERT INTO sedes_municipais
     VALUES (1, '(1, 2, 4326)'::GEO_POINT);



CREATE OR REPLACE FUNCTION distance(first GEO_POINT, second GEO_POINT)

RETURNS REAL

AS $$

DECLARE

  dx REAL;

  dy REAL;

BEGIN

  dx = (first.x - second.x) * (first.x - second.x);

  dy = (first.y - second.y) * (first.y - second.y);

  RETURN sqrt(dx + dy);

END;

$$

LANGUAGE plpgsql;

CREATE FUNCTION
geo_point



CREATE OR REPLACE FUNCTION less_than(first GEO_POINT, second GEO_POINT)
RETURNS REAL
AS $$
BEGIN
  IF(first.x < second.x)
  THEN RETURN TRUE;
  END IF;

  IF(first.x > second.x)
  THEN RETURN FALSE;
  END IF;
  ...
  RETURN FALSE;
END;
$$
LANGUAGE plpgsql;

CREATE FUNCTION
geo_point



SELECT distance('(1, 2, 4326)'::GEO_POINT, '(10, 20, 4326)'::GEO_POINT);

SELECT less_than('(1, 2, 4326)'::GEO_POINT, '(10, 20, 4326)'::GEO_POINT);

SELECT less_than('(1, 2, 4326)'::GEO_POINT, '(-1, 2, 4326)'::GEO_POINT);



CREATE OPERATOR <
(
  leftarg = GEO_POINT,
  rightarg = GEO_POINT,
  procedure = less_than,
  commutator = >,
  negator = >=
);

SELECT '(1, 2, 4326)'::GEO_POINT < '(10, 2, 4326)'::GEO_POINT;



CREATE OR REPLACE FUNCTION _ST_Touches(geom1 geometry, geom2 geometry)
        RETURNS boolean
        AS '$libdir/postgis-2.1','touches'
        LANGUAGE 'c' IMMUTABLE STRICT
        COST 100;
...

CREATE TYPE Geometry
(
internallength = variable,
input = geometry_in,
output = geometry_out,
send = geometry_send,
receive = geometry_recv,
typmod_in = geometry_typmod_in,
typmod_out = geometry_typmod_out,
delimiter = ':',
alignment = double,
analyze = geometry_analyze,
storage = main);
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http://postgis.refractions.net
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• n

2: Point(x y) ou Point(x y m)
3: Point(x y z) ou Point(x y z m)



•
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 typedef struct
 {
   double x;
   double y;
 } point;



•

•
–
–

•
–



• n

2: LineString(x
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, ..., x
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 y
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)

3: LineString(x
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 LineString(x
1
 y

1
 z

1
 m

1
, ..., x

n
 y

n
 z

n
 m

n
)

•

 typedef struct
 {
   int npts;
   coord2d* coords;
 } linestring;
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https://en.wikipedia.org/wiki/Open_Geospatial_Consortium
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– ST_DWithin(geom1, geom2, dist)

SELECT nome_muni,
       ST_AsText(geom) AS geom 
  FROM mg_municipios
 WHERE ST_DWithin(geom,   
ST_GeomFromText(

 'POINT(-45.9 -17.5)', 4618),  
1.0);

https://postgis.net/docs/reference.html#idm12265
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https://github.com/postgis-t/postgis-t
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http://www.opengeospatial.org/
http://www.opengeospatial.org/
http://www.opengeospatial.org/standards/sfs



