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e Context and motivations,

 Internal architecture and data model,
« Some use cases,

 Need of some enhancement...




The context
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Urban remote sensing Urban microclimatology

\/

Urban data
» Spatial Data Infrastructure
= OrbisGIS

/\

Urban sound environment Sustainable Urban Project

Knowledge,repository

Pluri-disciplinary workshop sector




Motivations
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*Deals with several formats (some of them are
mandatory due to existing simulation software) but
also with complex and heterogeneous simulation
softwares,

*Respect users practices constraints but also
international standards,

*Provides pre-processed data for the SDI,

= GDMS: Generic Data source Management
S stem API| + extensible OGC compliant SQL.




Internal architecture
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- *a layered architecture
that stacks:

= + adriver layer,

* an adapter layer,
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» an application layer...
that can be extended
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Extended data model GIS.

-<DataSouree row, field> close the GeoAPI model
<FeatureCollection, Feature, Feature attribute>. A
typical tabular model close to the JDBC standard.

DataSource
_I% Metadata—=» FieldType
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é- Constraint
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ValueCollection| | Geometry| | String | | Integer| |Raster]... I
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vl CRS||Length| |Pattern || Precision| |...
GeometryCollection Point| |LineString Polygon| | GeoRaster

A

MultiPolygon MultiLineString MultiPoint ij. ImagePlus




GDMS in acton <OnsGIS
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i»[ SQL Console ¢ X ¢ 00X

B2 = |H

select Bufferithe geom, &) from roads; ‘

before...

&) map ax| ¢0x @ Map| ¢ x
[~ ]

... and after
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GDMS in action C oI
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>/ SQL Console ¢ X ¢ 0O x
A==

select b.* from buildings b, isle _of nantes Iwhere Contains{l.the _geom, b.the geom);

before... ... and after
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GDMS in action rbisGIS
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*urban indicators, UrbSAT plugin (1):
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select register{grid?;

create tahle orid as select createqrid{a00, 500 from buildings;

select register{gridintersect?ithBuildinog s,

create tahle "gridintersectithBuildings" as select intersection{y.the_oeom b.the_geom) as the_ogeom, g.index from grid o,
huildings b where isValid{b.the_geom) and Intersects{n.the_geom,hthe_geam);

select redister{exploded?;

create tahle exploded as select exploded fram "dridintersect®ithBuildings";

select redister(fiterFointsAndLines?;

create tahle "filterFaointsAndlines" as select * fraom exploded where dimensiondthe_deom) = 2;

select redister{’unionGridBatit;

create tahle "unionGridBat" as select geamunionithe_deam) as the_dearn,index from "filterFointsAndlines" group by indes;
select registerbatiDensityPerCelly;

create tahle "hatiDensitvPerCell" as select areaithe_georm) as Areaindes fram "unionGridBat™;

select redister'density;

create tahle density as select athe_deom, alindex, bArealarealathe_geom) as area from arid as a,"hatiDensitvvFerCell as b
where a.indexs=hindes
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From vector to raster A”0rbisGIS
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i 'OrbisGIS Platform =10l x|

{2¥ File @Gencatalng @ Help [Fmap [ view
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T Editors # x ST

‘input XI *output xI
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- 1:965814 | |v2431672

3180840 :? \

12423334

li ~'| Java Console |E Ourtpurt | #0x

1:897041

gelect register('maltipoints'); el
create table multipoints as select ToMultiPoint(the geom) asz the geom, altitude from contour:

select register('explode'):

create table explode as select explode(the_geom) as the_geomn from multipoints: 3
select register('points'):

create table points as select addz(the geom, altitude) as the geom from explode; L3
select register|'dem'): - |
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¥ OrbisGIS
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SELECT

D8Watersheds(D8Direction(raster))
from dem:

SELECT RasterToPolygons(raster)
from watersheds;



Need of a mixed SQL

rbisGIS
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SELECT CropRaster(raster, the_geom) FROM dem, fence;
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[ map ¢ x

SELECT
D8Accumulation(D8Direction(raster)
from dem;

2222222

SELECT RasterizeLine(the geom,
raster,1) from roads, dem;

SELECT
D8ConstrainedAccumulation(d.raster,
r.raster) from direction d,
rasterized roadsr;




” OrbisGI
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select register(huildings_explode;

create table buildings explode as select Explode() from buildings;

select register('ground?;

create table dround as select Get/DEMIMNantes DEM' the georm) from buildings explode;
select register{’d:tmplsleOMantesinaDocir, vadh;

create table rad as select BExdrudedid, height, the  georm) fram grn:uund;|




50,000 triangles (DEM) and
30,000 polygons (buildings)

OrbisGIS
3
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GeoCognition concept (1) (/g .. crs
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GeoCognition concept (2)
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gelect Buffer(the geom, 30, 'round') from maltilinestringzZd;
gelect Buffer(the geom, Z0, 'square') from multilinestringad;
gelect Buffer(the geom, 10, 'butt') from multilinestringZd:

the tabular data source

M Table » x|

,g;} SOL Repository & X I 20X

¢ 0GC SOL queries =2

o= Register

the_geom gid &} Alphanumeric functions
MULTILINESTRING ({257 211, 590 246, 530 371, 504 470, 598 558)) 1 W _ L
MULTILINESTRING ({499 265, 715 302, 648 674, 717 7921) 2 o[+ Statistic SQL functions
MULTILINESTRING ({774 271, 543 346, 570 493, 344 655, 342 655, 243 34... $— B3] Spatial funclions

¢ [ Operators
ik Length
ik Area

i ASWKT




The SIF framework (API) l

* 3 framework to build UI panels (forms) W|th an
advanced input field validation mechanism,

» all interface's input fields are processed as if they
were a single row in a SQL table,

* a SQL expression is built that returns a boolean
result — it has to respect the where's clause !

DynamicUlPanel myDynamicUIPanel = UlFactory.getDynamicUIPanel(
"1st panel”, null, new String[] { "field1", "field2" },
new int[] { SQLUIPanel.STRING, SQLUIPanel. DOUBLE },
new String[] {"field1 LIKE 'abc%", "field2 > 12" },

B new String[] { "field1 must start with ‘abc™, “field2 must be greater than 121" });



Schemas and metad ata (1) ( G IS
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. GDMS SQL syntax extensmn to prowde SQL
script re-usability without any modification,

 Provide a mechanism to obtain informations
about internal operations so that 2 users
interfaces can be used:

- a wizard that ask for each of the required items
the script uses,

- a graphic modeler (graphic query builder) that lets
the graphic connection between script inputs
and outputs,

Deflne and process schemas to filter tables




Schemas and metadata (2) {_/ ., .
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-- Creates a buffer on the specified table

-- with the specified size and shape

DOC('Table containing the geometric field to create the buffer');

DECLARE source: TABLE(the geom:GEOMETRY);

DOC('Buffer size. It must be positive');

DECLARE size:INT(value > 0);

DOC('Buffer type');

DECLARE buffer_type:STRING VALUES ('CAP', 'BUTT', 'ROUND') DEFAULT 'CAP;

BEGIN;
CREATE TABLE result AS SELECT buffer(the_geom, size, buffer_type) from source;




Future works
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* query and display 3D spatial data sets,
* integrate the temporal dimension,

» deals with multiplexing as outputs,

« from tabular to hierarchical approach...




Why not try it by yourself \»
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 a FOSS scientific GIS platform developed by a
French research institute:

http://orbisgis.cerma.archi.fr/

* ... and hosted by a French academic forge:
http://sourcesup.cru.fr/projects/orbisgis



http://orbisgis.cerma.archi.fr/
http://sourcesup.cru.fr/projects/orbisgis

