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http://twitter.com/geosolutions_it
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Outline
- Who Is GeoSolutions?
. Quick intro to GeoServer
- What’s new in the 2.2.x series
- What’s new in the 2.3.x series

- What’s cooking for the 2.4.x series
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GeoSolutions

Founded in Italy in late 2006
Expertise

Image Processing, GeoSpatial Data Fusion

Java, Java Enterprise, C++, Python
JPEG2000, JPIP, Advanced 2D visualization

Supporting/Developing FOSS4G projects

. GeoTools, GeoServer
. GeoNetwork, GeoBatch, MapStore
. ImagelO-Ext and more: https://github.com/geosolutions-it

Focus on Consultancy

. PAs, NGOs, private companies, etc...
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. GeoSpatial enterprise gateway

- Java Enterprise

- Management and Dissemination
raster and vector data
. Standards compliant
- OGCWCS 1.0,11.1 (RI), 2.0 in th

pipeline

~ OGC WFS 1.0, 1.1 (RI), 2.0

GeoServer

- OGCWMS 1.1.1,1.3

- OGC WPS 1.0.0

. Google Earth/Maps support
- KML, GeoSearch, etc..

©) GeoSolutions
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Raw vector

/ data
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Raw raster
data

PNG, GIF
JPEG
TIFF,
GeoTIFF
SVG, PDF
KML/KMZ

Shapefile
GML2
GML3
GeoRSS
GeoJSON
CSV/XLS

GeoTIFF
ArcGrid
GTopo30
Img+World

» KML superoverlays
Google maps tiles
OGC tiles
OSGEQ tiles
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Administration GUI
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New Vector Data Source

Add a new vector data source

Directory of spatial files (shapefiles)

Takes a directory of shapefiles and exposes it as a data store

Basic Store Info
Workspace *

Data Source Name *

Description

¥ Enabled

Connection Parameters
Directory of shapefiles *
file:data/example.extension
DBF files charset

1SO-8859-1
& Create spatial index if missing
I"] Use memory mapped buffers

& cache and reuse Memory mag

Directory of shapefiles

Data directory . release/ data/ taz_shapes/

tasmania_cities.shp
tasmania_roads.shp
tasmania_state_boundaries.shp

tasmania_water_bodies.shp

FOSSGIS 2013, Rapperswil

June 14th 2013

Last modified
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RESTful Configuration

Programmatic configuration of layers via REST
calls

- Workspaces, Data stores / coverage stores
- Layers and Styles, Service configurations
- Freemarker templates (incoming)

Exposing internal configuration to remote clients
- Ajax - JavaScript friendly

Various client libraries available in different
languages (Java, Python, Ruby, ...).

Example, geoserver-manager:
https://qgithub.com/geosolutions-it/geoserver-manager
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WMS

- Dissemination of Maps

. Fusing raster and vector data seamlessly

- Rule/scale driven rendering

- WMS 1.1.1 and 1.3 support

. SLD
- Basic support for SLD 1.1 and SE 1.1
« Full support for SLD 1.0

. CSS extension for compact styling

- Many rendering extensions available
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GeoWebCache Integration

GeoServer

GeoWebCache

Persistent raster/KML
tile cache

©) GeoSolutions

FOSSGIS 2013, Rapperswil 201344
th
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Direct calls to GeoServer
rendering engine

Support for layers modified
through WFS-T

Support for various tile
protocols

- GMap, Gearth

- OpenlLayers, VEarth,
Bing

Speed-up factor 10/100
Disk quota support
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WFS

- Dissemination and filtering of vector data

- WFS 1.0, 1.1 and 2.0 (since 2.2.0)

. Transaction and paging available in all versions
. Simplified filtering via CQL

. Formats:
. GML 2, 3.1 and 3.2
. CSV, Excel spreadsheet, GeoRSS, GeoJSON
- Shapefile (zipped)
- Any other format supported by ogr2ogr (configurable)
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Complex Feature*

. Application/community schemas
. Complex Features
. Attributes as sub-features
. Attributes as list of features
. Tree-like structure

. Mixing in a single tree hererogeneous data sources

b 1 inn xmlm is.net/wt Ins:gul="htt opengi 1e

0011 htm
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WCS

Raster data dissemination

- Raw raster data useful for analysis, no maps!
- Support for TIME and ELEVATION (via ImageMosaic plugin)

WCS 1.0 and 1.1.1

Output formats

. GeoTiff, ArcGrid

- GDAL based formats under discussion
Extensions

. ELEVATION as band management
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WPS

- WPS 1.0
. Official Extension
- Raster and Vector data support

- High performance processes (raster/vector statistics,
raster/vector format conversions and more)

. Integrated WPS
. Direct access to data sources
. Automatic publishing of results as new layers

. Embedding processes into SLD styles (rendering
transformation, since 2.2.0)
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Virtual services

- Expose different OGC services per workspace

. Styles and layer groups per workspace

- Have different
administrators per
workspace
- multi-tenancy
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Referencing news

- Support for NTv2 and NADCON grids = high
accuracy datum transformations

. Test and inspect re-projection interactively:

Reprojection console

Simple coordinate reprojection tool

Source CRS
EPSG:4326 | Find... | EPSG:WGS 84...

Target CRS
EPSG:32632 | Find... | EPSG:WGS 84 / UTM zone 32N...

Show transformation details
EPS5G:4326 -> EP5G:32632

Source Geometry (x y, or a WKT geometry)
PARAM_MT["Transverse_Mercator”,

PARAMETER["semi_major", 6378137.0],
Forward Transform (source to target) PARAMETER["semi_minor", 6356752.314245179],
PARAMETER["central_meridian™, 9.61,
PARAMETER["latitude_of origin", 0.8],
732293 .358481655 5098424.079644502 PARAMETER["scale_factor”, ©.9996],
PARAMETER["false easting”, 500000.8],
PARAMETER["false_northing”, 8.8]11]

Target Point (x y, or a WKT geometry)

Backward Transform (target to source)
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More Projections

Winkel Tripel

o Eckert IV

: G
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Management of dateline
Change and
map-wrapping

/ % Cutting un-reprojectable

ni _ ” geometries

N
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Rendering: real world units

izer uom="http://www.opengeospatial.org/se/units/metre">

name="stroke-width">
<ogc:Literal>5</ogc:Literal>
</CssParameter>
</Stroke>
</LineSymbolizer>
</Rule>

: FOSSGIS 2013, R il
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OIS0
Impersonation in data access

. Use the current |-|
GeoServer user to

accCess DBMS l GeoServer user: X
contents

. Tighten security also -

at the DBMS level

- Useful for high
security setups

Connection pool user:
impersonating DBMS user X

_ : G
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WMS: PNG8 with alpha

. Support for paletted PNG with alpha transparency
. Best of both worlds: compact but good looking
. Good quality, yet usable in interactive setups

2 : FOSSGIS 2013, Rapperswil
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- Raster reprojection - complex
process

. ldea:

. try to approximate the overall
transformation with a simpler
one, either a single affine
transformation or a piecewise
composition of them (grid warp)

- Ability to specify threshold for error
acceptance

. Iterative approach (local optimization)

- Trade off between speed and
precision

3 - FOSSGIS 2013, R il
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http://demo.geo-solutions.it/share/OptimizingRasterReprojection.pdf
http://en.wikipedia.org/wiki/Affine_transformation
http://en.wikipedia.org/wiki/Affine_transformation

WMS: TIME and ELEVATION

Bounding Boxes

Tiling: | Single tile =]  Antialias: | Full *| Format: | PNG 24bit =| Styles: | Default *| width/Height: | 750 -?,U,O,i'

Mative Bounding Box

i o TIME = 20100512T0000000Z
: o e ELEVATION = 0.0

Dimensions

Feature Type Details

Property Type Nillable Min/Max Occurences
the n MultiLineString true

true

true

true

true

O 10071715

<Layer gueryable="1":»
<Hame>it.geosolutions:Pressure reduced to MSL contour</Hame>
<Title>Pressure reduced to M3L contour</Title>

Scale=1: 4M ==

ERpL < LatLonBoundingBox kst P

FID GRAY_INDEX . ~ ; .
100609.0 <Bg iox SRE="EPS5G:4326™ minx="0.04"
cDd 2io ame="time"™ it=="ISOS&E01™ />
- =Dimension name="time" unit ISCE6e01" />
FID ELEVATION ELEV BASETIME RUNTT <Dimension name="elevation™ units="EPS53:
PRMSL-contour.60 0.0 100614,2 12-mag-2010 2.00.00 0 {:E:{t ent name= "timE " :jEfEI.'L-.lt-= "c-uI'I'Ent rr}

| “<Extent name="elewvation" default="0.0">

- . FOSSGIS 2013, R il
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WMS: Rendering Transformations

- On-the-fly data transformations
. Calling spatial analysis processes from SLD docs
- Optimized for performance

. Examples: on the fly contour lines, heat maps,
point clustering, point interpolation, GCP based
image rectification

_ : G
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Improved GWC integration

Edit Layer

Edit layer data and publishing

topp:tasmania_roads

Configure the resource and publishing information for t nt layer (] C u sto m g ri d set
Data ‘ Publishing ‘ Dimensions ‘ Tile caching d efi n iti o n

Tile cache configuration

¥ Create a cached layer for this layer

Gridsets

Manage the available gridsets or create a new one
Metatiling factors @ Create a new gridset
4 v tiles wide by |4 | tiles high @ Remove selected gridsets

¥/ Enable tile caching for this layer

Gutter size in pixels
0 v
Tile Image Formats
image/png

| 5:4326 . -
image/png8 | EPSG:4326 EPSG:4326 256 x 256 22 0,0B Create a copy

Results 1 to 5 (out of 5 items) -, Search
Gri CRS Tile Dimensions Zoom levels Disk Usage

GlobalCRS845cale EPSG:4326 256 x 256 21 0,0B

®

Create a copy

| ® O

image/jpeg I GoogleCRS84Quad EPSG:4326 256 x 256 19 0,0B

Create a copy
image/gif

EPSG:900913 EPSG:900913 256 x 256 31 0,0B Create a copy

GlobalCRS84Pixel EPSG:4326 256 x 256 18 0,0B Create a copy
Parameter Filters

- Results 1 to 5 (out of 5 items)
¥ Create a separate cache for each STYLE

|| Create a separate cache for the TIME WMS parameter

|| Create a separate cache for the ELEVATION WMS parameter ® Pe r I aye r

Available gridsets

]
Gridset Published zoom levels & Cached zoom levels & Grid subset bounds ca c h I n g

EPSG:4326 Min v/ Max v Min v/ Max r Dynamic

EPSG:900913 Min v |/ Max v ,_ Min v |/ |Max v Dynamic Co nfi g u rati o n

Add grid subset:  Sceglierne uno v @

| : G
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WFS: 2.0 and XSLT

- WFS 2.0
. GML 3.2
- Paging (back-ported to other versions)

. Joins (scalar, temporal, spatial) between
feature types

. Stored queries

=

: c
2 : FOSSGIS 2013, Rapperswil 2013
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OIS0
WPS: asynchronous calls

. Asynchronous WPS support for long running
processes

2 Internal submit
.____Update status ______|
Status poll
L____Update status ______
Status poll
e Write results________
Status?
Results

: . G
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Security: Authentication

- Pluggable user sources, available out of the box:
- LDAP, DBMS

- Pluggable authentication mechanisms, available
out of the box:

- BASIC/DIGEST HTTP, CAS

. Possible to integrate with other mechanisms and
in-house solutions

. Available since 2.2.0, before only basic HTTP auth
+ simple text file for users

: G
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Gleee
Image Server*®

. Turning GeoServer into an Image Server
. Serving pure Imagery
- No geo-reference need/available/(would make sense!)
. Special Coordinate Reference Systems defined
. Interoperability with WMS clients
- Respecting EPSG conventions
. EPSG:404000
. See here
- Improved support for data with

bad/missing geo-reference!

3 - FOSSGIS 2013, R il
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http://geo-solutions.blogspot.com/2011/05/developers-corner-turning-geoserver.html

DO

Aggregating data store

N layers, remote or local, sharing the same structure

. Aggregating store puts them together dynamically, the
client wil think there is just one layer

. Parallel data fetching

. Can be configured to tolerates
temporarily unreachable data

Lecal |  — o
shapefile

Parallel dala
feiching

GeoServer

©) GeoSolutions B e

Edit and existing aggregated feature type
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Database configuration backend

- Pluggable configuration backends

- In-memory implementation + XML storage (current
one)

. Database based implementation (as a community
module)

. Pluggable, add your own (any takers for a NoSQL
elastic implementation?) \

| Cocommacaaog
~ 4

In-memory DBMS NoSQL?

_ : G
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GWC clustering

. Improved clustering for GWC in 1.4.x:
. Metastore removed
. Disk quota can work off a central DBMS

- Distributed locks, avoid concurrent computation of
same tile at the same time

. Active/active clustering
of GWC now possible

Load balancer

-

: FOSSGIS 2013, Rapperswil
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CSW 2.0.2

- Wow, catalogue services in GeoServer!
. Catalog Service for the Web 2.0.2

- Pluggable record backend

- Pluggable record type support

- Not a replacement for a full-fledged GeoNetwork
(not at the moment, at least)

Record type
plugins
GeoServer - Vendor
config sl')’:g!gn%c specific Record sources
backend bridge
_ : G
2 : FOSSGIS 2013, Rapperswil 2013
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CSW 2.0.2

- Current implementation

- Demo backend with Dublin Core record support,
passes CITE certifications tests

- ISO + Dublin core backend reporting layers in the
GeoServer configuration, in development

- ebRIM (Earth Observation profile) implementation
plus proxy to a in-house, vendor specific catalog
(proxy front-end model)

» Currently a community module

- Will be graduated to extension once the ISO backend
over the GeoServer own config is completed

: G
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WCS 2.0

- WCS 2.0 implementation with extensions:

- Range subsetting

. Scaling and interpolation

- CRS (reprojection)

. GeoTiff & NetCDF encoding

- Earth Observation profile support

. Temporal series
. Exposing mosaic structure
. EO metadata describing sensors

- NetCDF support as both input and output

. Sponsors
- DLR (German spatial agency)

. EUMETSAT (European operational satellite agency for
monitoring weather, climate and the environment)

: G
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Generate.ﬁounds |

Mode

4 Single
Named Tree

Container Tree »
Earth Observation Tree

@ Add Layer Group...
Pasition Layer
i ne:ne_physical
| ne:ne_cultural

>>  Results 1 to 2 (out of 2 items)

Nesting

©) GeoSolutions

Layer Groups

Capabilities Tree

Layers

& Add Layer...

& Add Layer Grﬂgjh

Pasition Layer

ne:ne_physical
>  Results 1 to 2 (out of 2 items)

FOSSGIS 2013, Rapperswil
June 14t 2013
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Other Enhancements

- WPS Process Selection

- WMS Additional Dimensions
- More INSPIRE

- Monitoring Extension

. Extensive JSONP Support

. Security Subsystem Improvements

: G
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WMS EO

- Earth Observation profile support

. Temporal series
. Exposing mosaic structure
. EO metadata describing sensors

- queryable (7)
MERISS RR 2P - BHALL contain a TIME dimansion with ne defalt

=DIMENSION namea="tlma" ...=

- optional
opt : [
P : - queryable (XML con time IS08601)
MERISS_R _2 _Dhnes - 10 predefined styles (white, yellow, orange, red, magenta, blue, cyan, green, brown, black)

- optional
opt 5
R R - gueryable
ME ISS_R _2 P_bands - support Dimension in case we have available things like polarization, wavelength and so on

opt - optional
- queryable
MERISS__RR_2P_geopar - support a LEGENDURL with & colorap
opt - optional
MERISS__RR_2P_flagname - queryable
— TR T - 10 predefined stles (white, vellow, crange, red, magenta, blue, oyan, green, brown, black

- . FOSSGIS 2013, R il
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Spatiotemporal Raster Management

« NetCDF support
Improve existing NetCDF/CF input format, support CF convention and

make sure the samples provided by DLR/EUMETSAT can be read

Expose NetCDF internal data as a set of 2D slices
Write new NetCDF/CF output format for GeoServer

GRANULE INDEX

c
=
g
£
[T}

-H""“"~|-x:o: l X | o
Longitude g
Input multidimensional . i i )
MetCOF file that contains For _E_ach s_lngle 20 slice contained int he
multiple forecasts at multiple multidimensional NetCDOF file we have an entry
elevations (optionals) for to index it for successive stitching,
various  geophysical
parameters.
FOSSGIS 2013, Rapperswil 2013 ;
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Spatiotemporal Raster Management

. Add REST support to expose a image mosaic internal structure
- Dimensions
. Granules

- Dimensions: list, edit, create, remove

/workspaces/<ws>/coveragestores/<cs>/coverages/<mosaic>/dimensions
/workspaces/<ws>/coveragestores/<cs>/coverages/<mosaic>/dimensions/<dimension>[.format]
TODO paging and query of dimension domain

. Granules: list, edit, create, remove

/workspaces/<ws>/coveragestores/<cs>/coverages/<mosaic>/index
/workspaces/<ws>/coveragestores/<cs>/coverages/<mosaic>/index/pageN
/workspaces/<ws>/coveragestores/<cs>/coverages/<mosaic>/index/pageN/granuleM

GRANULE INDEX

| : c
: FOSSGIS 2013, R I 2013
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Importer

- Graphical Workflow for preprocessing data

- Copy over, optimize, publish and style

2 GeoServer: Importa una directory - Google Chrome
@GeoServerE nterprise

roweren sv ({5 GeoSolutions

About & Status

Nome *

Descrizione

Connection Parameters

Directory

B

Security
Copiai dat

Directory di output Sfogiia

Strumenti

B iy

Demos

©) GeoSolutions

7 Geaserver: importa del GesTIFF - Google Chrome

FrQ0ta | GRGTIFF canssnuiin un dre

Warkspace Selerione um worksjiace per questa connessione apy

R Ty |
Defaun sis [EPSG4IE  Stogha..

ovecryme s [ Stoga...

Yoo  compressiom [HONE_— ]

Rapporto di com FE .

e | et e aata|l |
Larghezza et B2
pep—- |
Preserva e se id esistent B
Aguivng gh overndew ail' agine generata
Passo ael saniocampianarnests [l

Agori ot camplonaments [T

e ovoriow [

g nella Srectory dei dati T

Dirgctory o ouper

- GeoServer: Crea una connessione PostGIS - Google Chrome

Workspace*

Home *

Descrizione

Senvices . .
Parametri di connessione

Tipo di connessione *

Importa dei GeoTIF!

FOSSGIS 2013, Rapperswil
June 14t 2013

Crea una connessione PostGIS



3 : FOSSGIS 2013, R il
&) GeoSolutions 315 2013, Rapperswi




More...

- QGIS Integration

. Vector Data Attribute Remapping

- Advanced Authorization Subsystem
- Circular Arc Support
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Questions?

andrea.aime@geo-solutions.it

simone.giannecchini@geo-solutions.it
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