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Implementation of User Interface for Geo-spatail Information
Processing Toolkit using Open Source-based PostGIS
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Abstract : Recently, open sources for geo-spatial information processing and analysis are being
developed, and they are widely adopted for the various application development projects. Open sources
in the geo-spatial communities consist in several levels or types: viewer, API-level, engine sources of
SDK-level, or toolkits. Among them, spatial database engine of PostgreSQL-PostGIS is used in this
study for the portable multi-geospatial information processing toolkit. This work can be extended to
target-based applications with domain-specific spatial queries and analyses. Design and implementation
are based on C Language Interface (LIBPQ) to PostGIS and OGC library on PostgreSQL database.
Conclusively, PostGIS according to this approach is an important alternative to develop most
applications dealing with multi-geospatial information due to its availability, extensibility, scalability,
and stability.
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Table 1. Comparison of open source DBMS (Lemmen, 2007; Hall and Leahy, 2008)

Open Source DBMS
PostgreSQL 8.2 FireBird 2.0 MySQL 5.0 k Ingres 2006
ACID Support Support Support (InnoDB table) Support
Associated Integrity Support Support Support (InnoDB table) Support
DB transactions Support Support Support (InnoDB table) Support
Support Support Support Support
Unicode Index R-/R+ Support No support Only MyISAM Support
Hash Support No support Only InnoDB Support
GiST Support No support No support No support
Range Support No support Support Support
Table partition Hash Support No support Support Support
List Support No support Support Support
Cluster Support by add-on No support Support Support
Spatial extension Support No support Support Support
9’]’ MYSQLQ] H]ﬂ"ﬂ/ﬂ% POStGISﬂ' ’{é%“o] —?—’Fﬁ}r/} User 1 User 2 Applications Web Server
g e gl “Gery | | G

Map Server

PostGISE PostgreSQLelA 37 AR A& 23t &
7k 1% (Spatial Extension)2.2, Fig. 1 PostgreSQL
gioleaolA Ay oA T2 A A Zadl
PostGISY| 4 R},

37+ A9 A nlEgoidl PostGISe 37t GIS El
olElE ke, ¥k AYE Ay el oheE 2
& 71 FAE 7HAA FEE e PostGISY 4 Fig. 1. PostGIS as spatial extension of PostgreSQL DBMS
EAL Table 29| e} Qlc), (Arnulf, 2006).
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Table 2. Main features of PostGIS (Hall and Leahy, 2008)
DBMS/ Date of Introduction PostGIS 1.2.1/2007.1
~ OGC compliant SFSQL-TF 1.1 Certified
1SO standards support SQL/MM

As specified in OGC SFSQL.: Point, LineString, Polygon, MultiPoint,
MultiLinestring, MultiPolygon, GeometryCollection

Spatial data-types (raster-oriented) CHIP data type to store rasters in PostgreSQL
Spatial data-operators (vector-oriented) OGC + ST_* + PostGIS Specific ?several hundred data-operators are supported
Spatial data-operators (raster-oriented) Input/output only

Spatial data-types (vector-oriented) 2D, 3D

Spatial data index 2D, 3D 2D GiST and R-Tree (with multi-version concurrency and recovery)
Supported co-ordinate systems/projections | All EPSG CRS systems
Topology support (node, edge, face) SQL/MM Topology Model + Basic Functions
Spatial join algorithms Spatial join using index operations spatial/attribute query optimization
Exchange formats FME(ESRI Interoperability Extension) formats, GML, SVG, KML
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Table 3. Some types of spatial operators supported in PostGIS (Ramsey, 2004; Paul, 2007)

i"on Category

Elements

Functions

ST._Area (geometry) returns Numeric

Area of the geometry, in the units of the geometry projection

ST_Length (geometry) returns Numeric

Length of the geometry, in the units of the geometry projection

Measurement
ST_Perimeter (geometry) returns Numeric Perimeter of the geometry, in the units of the geometry projection
ST_Distance (geometryA, geometryB) returns Numeric | Distance between geometryA and geometryB
ST_Intersects (geometryA, geometryB) returns Boolean | True if the geometries intersect
ST_Contains (geometryA, geometryB) returns Boolean | True if geometryA contains geometryB
Comparison | ST_Within (geometryA, geometryB) returns Boolean | True if geometryA is within geometryB
ST_Touches (geometryA, geometryB) returns Boolean | True if the geometries touch at their boundaries only
ST_Crosses (geometryA, geometryB) returns Boolean | True if the geometries cross (useful for lines)
ST_SRID (geometry) returns Integer Returns the SRID of the geometry
Returns a geometry with the SRID set to the specified value.
ST_SetSRID (geometry, srid) returns Geometry | Note that SetSRID does not transform the geometry to the
. new SRID, it simply sets the valve
Utility ST_GeometryType (geometry) returns String Returns the type of the geometry.
ST_AsText (geometry) returns String Returns the geometry as a human-readable string.
ST_AsBinary (geometry) returns ByteA Returns the geometry as a machine-readable byte array
ST_AsGML (geometry) returns String Returns the geometry as a Geometry Markup Language XML string
ST _Intersection(geometryA, geometryB) returns Geometry | Returns the geometric intersection of geometryA and geometryB
ST_Union{geometryA, geometryB) returns Geometry | Returns the geometric union of geometryA and geometryB
ST_Difference(geometryA, geometryB) returns Geometry | Returns the geometric difference of geometryA less geometryB
ST_Buffer(geometry, distance) returns Geometry ?&umnrgsifadlgs‘::;izg nzzg;z:}cled by the specified distance, or
. Returns a bounding box, larger than the box of the input
g;zggg ST_Expand(geometry, distance) returns BBOX geometry by the sp c%;iﬁc d diStagnce P

ST_Centroid(geometry) returns Geometry

Returns a point, near the center of the geometry. Not necessarily
inside polygonal features. Use ST_PointOnSurface(geometry)
for that

ST_Transform(geometry, srid) returns Geometry

Returns a geometry with the coordinates transformed fo the new SRID

ST_Simplify(geometry, tolerance) returns Geometry

Returns a geometry with fewer vertexes, using the Douglas/

Poiker vertex weeding method
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Table 4. SDK Interfaces supported in PostgreSQL-PostGIS

(Paul, 2007)
Interface kLanguage Processing Advantages
LIBPQ C compiled | native interface
LIBPGEASY C compiled | simplified C
ECPG C compiled | ANSIembedded SQL C
LIBPQ++ C++ compiled | object-oriented C
ODBC ODBC compiled | application connectivity
JDBC Java both portability
PERL Perl interpreted | text processing
PGTCLSH | TCL/TK | interpreted | interfacing, windowing
PYTHON | Python | interpreted | object-oriented
PHP HTML | interpreted | dynamic Web pages
QlEmloj2olc,
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Spatial D:

1. Client request map

4. Authentication of user
7. Native data 6A OGC WFS getFeature request
5a OGC WFS getFeature request
8a ...returns GML

2. Firewall admits request
5. Standard WMS getMap request

6a Spatial data query (SFS SQL)
9. GML and image are returned to the client

3. Web server authenticates user

6. Spatial data query (SFS SQL)

7A ...returns GML 8 ... returns map image
7a ...returns WKT

Fig. 3. A scenario regarding web mapping by OGC interoperable flow with Scalable databases. Modified
from web mapping as spatial data infrastructure by Amulf (2006).
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SELECT AddGeometryColumn
(‘db_mapbender , ‘user_locations’ ,
‘the geom , 4326, POINT 2);

INSERT INTO user locations values
(', ‘Morissette’ , GeometryFromText
( ‘POINT(-10.1 48.43) , 4326);

INSERT INTO usger locations values
(9, ‘Sperb’, GeometryFromText( POINT(-

48,67 -26.89) , 4326));
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Fig. 4. Config environment for DBMS connecting.
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