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Data Quantity and Quality

Visibility, Accessibility and Sharing

We cannot act here

The tsunami of data is real 

and the quality raises too

We act on here for improving

necessary services

Why InGeoCloudS?
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Geospatial sciences & applications

Resources available

We act on here for accelerated

procurement, for  resources

availability and pooling

More and more needs for 

computations, simulations, 

peak responses to 

emergencies….

Why InGeoCloudS?
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• Data intensity scenarios: storage but not only: modeling, 

discoverabulity and accessibility

• Computing-intensity scenarios: geo-processing on 

demand, procurement and release of resources

• Access-intensity scenarios: World-wide and/or 

concurrent access to information in case of  particular

events

Why InGeoCloudS

Characteristics of Geo-Applications
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Data must be provided to their consumers:

• Efficiently

• Ubiquitously

• In various forms

• At no (or cheap) price

• Following standards and recommendations

• « packed » into relevant services

Why InGeoCloudS?
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TCO Simplification and Reduction

Power supply, physical space, hardware, cables, network devices

Flexible (Elastic) Provisioning of resources

Rapidity versus classical ordering processes

Technical staff reduction

Easy procurement (on-demand, self-service)

Security, Availability, Quality of Service, Performance

Very performant (virtual) hardware available

Broad network access

Up-to-date software, OS

Possible Scale-economy through pooling and share partners (consolidating 

different types of resources such as  Database servers, application servers…)

Facilitation for uptaking standards 

Why InGeoCloudS?
Promises of the Cloud
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In order to ensure that the spatial data infrastructures of the 

Member States are compatible and usable in a Community and 

transboundary context… , 

… the Directive requires that common Implementing Rules (IR) 

are adopted in a number of specific areas: Metadata, Data 

Specifications, Network Services, Data and Service Sharing and 

Monitoring and Reporting.

Why InGeoCloudS?
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Example:

December, 3rd 2013

MetaData Discovery for spatial datasets and services relative 

to Annex III Thematics

Why InGeoCloudS?
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Why InGeoCloudS?

The project wants to demonstrate that a Cloud infrastructure can be used by public 

organisations to provide more efficient, scalable and flexible services for creating, 

sharing and disseminating spatial environmental data
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Design and build a cloud infrastructure for public 

agencies in the spatial-environmental field 

Provide an innovate (flexible,…) infrastructure for geo-

data services

“Move” our services to a cloud-based infrastructure. 

Integrate geo-data by exploiting a Linked Data “model” 

Why InGeoCloudS?

Objectives in a nutshell
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ID-Card of the Project

Partnership

5 Geological Surveys bringing in 6 initial Use Cases (datasets and applications)

• Ground Water Management

• Geo-Hazards

• GeoData Publication and Mapping

3 ICT organizations bringing key-expertise

• Cloud Computing

• Semantic Web and Linked Data

• GIS 

• Software architecture and integration…

EC Support
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ID-Card of the Project

Key Dates 

Feb
2012

March
2013

October
2013

July
2014

NOV.2013: 
Experts 
Workshop#2

MAY 2012: 
Experts 
Workshop#1
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• Fundamental scalable/elastic  services for data management: 

Database Server, File Server, Linked Data Store

• Data publication modules 

• An API: Web Services upon a REST-based architecture

• Data providers’ data and applications in the cloud

• Portal and Management Tools

ID-Card of the Project

Achievements
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Pilot2 Description
A Cloud Infrastructure as a Service

Internet and local network
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Pilot2 Description

Workspaces and data storage

Elastic 
DBMS

Elastic
File Server

LOD Triplestore
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Pilot2 Description

Key Services

Resources 
Provisioning and 

Management

Authentication and 
User Management

Security

Catalogues

Conceptual Data 
Integration and 

Linking

Mapping
Publication 
Services for 
Data/Maps

Data Import in the 
Cloud
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Pilot2 Description

APIs

Management 
LinkedData
Data-Import
Elastic DB
Elastic FS

Elastic Map Server
Elastic Compute
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Pilot2 Description

A Portal
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Pilot2 Description

The Whole Picture
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Pilot2 Description

Integrated Geo Applications
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• Identify a common software stack

– Homogeneous infrastructure

– Scale economies

– Cloud compliance

• Define data volumes requirements

– Capacity planning

• Scalability challenges and requirements

– High-throughput services

– Reliability

– Guarantee QoS for INSPIRE/OGC services

Achievements
Some lessons Learnt……so far.

Geo-Spatial Stack

Operating System

Spatial Data Storage

Map Server

Web Server

It is not simply about porting existing applications 

to the cloud, but rather to integrate them 

in a scalable geo-spatial framework
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The Basics

Apache and Tomcat,

MapServer,

PostgreSQL/PostGIS, GlusterFS

Linux OS,

Achievements
Technical Components

Geo-Spatial Stack

Operating System

Spatial Data Storage

Map Server

Web Server

What else? 

Geonetwork

Portal + Search + Data Access Facilities (Sitools2)

Triplestore and SPARQL endpoint (Virtuoso)

OpenAM + OpenLDAP  and Resources Usage monitoring (AAA)

Generalized REST Architecture

Secured API
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Pilot2 Description

Map Design and Publication  

Service
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Pilot2 Description

From the map to the INSPIRE 

service

Upload 
my 

dataset

Create a 
new map 
(context)

Create 
Layers 
(from 

dataset)

Finalize the 
map

Add 
functionali

ties

Publish 
the map

Metadata

Tag my
dataset

View, 
Download

Defines
my

services

Public 
Catalog

Publish
services
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Pilot2 Description
GSOM and Data Integration Module

Creation of a Conceptual Model to integrate and cover all

the thematic fields

Map the source relational data into RDF data compliant to

the Conceptual Model

Rely on a scalable RDF Triple Store (Virtuoso) to enforce the

mappings and enable the storage and query of the RDF

data 
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Pilot2 Description

Conceptual Integration

GSOM
Geo-Scientific Observation 

Model
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Query

Template

Instance

Search

Pilot2 Description
SmartQueries: a Tool for Querying Linked Data 

Store
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Pilot2 Description

Querying Linked Data Store
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Pilot2 Description

Toolkits
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Geoprocessing implemented as a WPS service: 

refers to ordinary kriging interpolation

Pilot2 Description

Toolkits - GeoProcessing

WPS is provisioned in the ElasticWebServer component 

and uses parameters:

• Given by the user

• Fetched from InGeoCloudS Triplestore using LD-API
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Pilot2 Description
Measurement

A key needs in order to master one’s Cloud-based system. 

Two main levels in InGeoCloudS that help in better managing the cloud:

Applications (analytics about usage)

Resources (supervision of indicators, alerts and problems management)
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Pilot2 Description

Users

Data and Application Providers

A Data Provider is a user (representing for example an institution) willing 

to contribute with his own data or with a novel service.

The registration process for data providers is supervised by an 

InGeoCloudS administrator who must check and authorize the Data 

Provider account request. 

Note that he platform creates a Workspace for each Data Provider. A 

Workspace notably provides the possibility to store (and access) his 

own data in a private database of the InGeoCloudS Elastic Database 

Server, and/or in a private folder of the InGeoCLOUDS Elastic File 

Server.
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Pilot2 Description

Users

Visitors 

Public / Visitors designate all users that browse the Portal without 

authentication/identification.

In Pilot2, public users are allowed to access most of InGeoCloudS

applications, maps, views and data without restrictions.

Registered users

Registered Users are users of the platform that went through a registration 

process. Each Data Provider owns a group of users and is able to 

register and manage their user accounts. A same user (same login) can 

pertain to several Data Providers groups.

Registered Users can thus be recognized by InGeoCloudS, and they can 

thus potentially exploit some services that are not made available to 

the public user. Examples could be personalization of user experience 

and privileged access to certain services (e.g. data download).
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Authorization

Implementation

• Public (anonymous user):

• user allowed to access the public part of the portal and of the data 

provider applications.

• Registered user:

• user allowed to access a data provider application with specific 

behavior or additional features.

• Data  and Application provider:

• user allowed to access all the resources and services of the 

platform, except the administration services.

• Administrator:

• user allowed to access all the administration services and 

resources.



InGeoCloudS,  2nd Experts Workshop, Brussels, November 21st, 2013 35

Authorization

Implementation

• Applications rely on a SSO token

• Applications check the user session and retrieve user profile

• Applications build permissions from the user roles

• To customize the behaviour of the application (e.g. mail on event),

• To control access (e.g. to some download services),

• To filter results displayed on the application GUI.

• Each software component of the platform control access to its

own resources

• Sitools filter the accessible applications,

• E.g.: APIs filter access to RESTful services, Geonetwork console 

dependent on the connected user, Global User Management console 

is only accessible for administrators.
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Pilot2 Portal

Services per User Profile

Use Cases Geo-Applications
Catalogue consultation
SmartQueries (Opensearch on LOD)
API: some LinkedData methods

API: almost all
SITools Back-Office
Catalogue Management
Data Providers Toolkit
• Registered Users Management
• Harvesting Tasks Management
• SmartQueries Authoring and Publication
• Others…

API: all
AdministrationToolkit
• Users Management
• Monitoring / Supervision / Accounting
• Catalogue admin
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Pilot2 and Cloud Services Types

IaaS Elements
Servers

Network

Basic storage

Administration APIs 

PaaS Elements
Authentication

Roles

Workspaces, 

Portal

RESTful APIs 

Basic Mapping Framework

SaaS Elements
Geo applications,

Geo Publication,

Catalogues Management,

Opensearch Queries

Geo-Processing

DaaS Elements
GSOM

LOD APIs

Data storage, import, sync

Meta-data description,
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Pilot2 Description

Sessions Menu

Stay Tuned for Following Sessions:

We focus on the key thematics where
InGeoCloudS proposes solutions 

..and on some Return on Experience


