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�geo land�geo landOverview

� Introduction
� Methodology

� Geoland2 Interface Control Document Information
� Entreprise Viewpoint
� Information Viewpoint

� Service Viewpoint
� Engineering Viewpoint
� Technology Viewpoint

� Phasing of Design and Implementation

Interface Control Document

Design and Implementation
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�geo land�geo landIntroduction

� Architecture Methodology

� RM-ODP
� ISO-IEC 10746-1/2/3 Information technology —

Open Distributed Processing — Reference model

� Unified Modelling Language
� Use Cases

� Component Diagrams

� Deployment diagrams

� Tailoring of ECSS E-40-1B “Software –
Principles and Requirements” 



Berlin, 14/05/2009 4

�geo land�geo landRM-ODP Viewpoints on a System

� Enterprise Viewpoint
� WHY ?

� Information Viewpoint
� WHAT INFO ?

� Services Viewpoint
� WHAT LOGIC ?

� Engineering Viewpoint
� HOW ?

� Technology Viewpoint
� STANDARDS

Enterprise

Information

Services

Engineering

Technology

System

Separation of concerns: 
Viewpoints
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�geo land�geo landRM-ODP Viewpoints on a System
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�geo land�geo landSDI – Entreprise Viewpoint

� What:
� Refers to the application domain, the supporting initiative and/or 

stakeholders, the purpose and scope of the architecture, the major 
design constraints 

� Mission:
� SDI to ensure online product discovery and dissemination between

users and providers; where users themselves are often providers to 
other users.
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�geo land�geo land

Geoland 2 SDI

CMS Service
Provider j

CIS Service 
Provider i

Boundary FTS
Consortium (e.g. Land)
grouping multiple service providers

Client (i.e. User / 
Downstream service)

Data Provider
(in-situ)

Data Provider
(EO)

(3) GSCDA 

(4)

(1)

SDI – Entreprise Viewpoint
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�geo land�geo landFTS Service Functional Elements

� Generic structure of each Service provision Node « L and » 
(source: B4G D121-1)
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�geo land�geo landHigh Level SDI Requirements

� Result of survey by VITO (October 2008):
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�geo land�geo landSDI - Use Cases

� Main Actors:
� CMS and CIS Service Providers
� Clients (users / applications) consuming services (e.g. downstream 

services)
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�geo land�geo land
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SDI - Use Cases

� Use Case – Dataset Discovery and Access
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�geo land�geo landSDI – Use Cases

� Additional Use Cases
� SDI hosts collection and service metadata.
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�geo land�geo landDesign drivers

� Service-Oriented Architecture (SOA)
� Loosely-coupled
� Web service-based

� Open, Standards-based
� ISO, OGC, CEN, W3C, OASIS, CEN
� INSPIRE
� « procurement interfaces » towards GMES CDS
� Adopt recommendations by FP7 GIGAS Support Action

� INSPIRE-compliant 
� Draft IR Network Services:

� Discovery Service: CSW ISO AP
� View Service: WMS
� Download Service: WFS, WCS (TBC)
� Invoke Spatial Data Service: WPS, BPEL (TBC)
� Other: SOAP, WSDL

� INSPIRE Draft IR metadata
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�geo land�geo landSDI - Information Viewpoint

� What:
� «A viewpoint on the system and its environment that focuses on the 

semantics of the information and information processing performed.”

� Main elements:
� Dataset collection and service metadata

� Dataset metadata
� Datasets
� User Identity information

� User Profiles
� Minimal Profile (Federation)
� Cryptographic keys (TBC)

� Etc.
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�geo land�geo landSDI – Information Viewpoint

� Metadata relationships
� Dataset
� Dataset collection or dataset series

� Service

dataset

service

dataset collection

Operates on

Belongs to

Consists of

Associated with
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�geo land�geo landSDI – Information Viewpoint

� Metadata Standards
� [RD1] INSPIRE Metadata Implementing Rules: Technical Guidelines 

based on EN ISO 19115 and EN ISO 19119 (Revised edition), 18/02/2009. 
� ISO 19115, Geographic Information – Metadata (ISO 19115:2003), 

19/01/2005
� ISO 19119, Geographic Information – Services (ISO 19119:2005), 

21/06/2006 
� [RD2] ISO 19139, Geographic Information – Metadata XML (ISO 

19139:2007)
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�geo land�geo landSDI – Information Viewpoint

� ISO19139:2007 in practice

� INSPIRE Technical Guidance [RD1] available at 
http://inspire.jrc.ec.europa.eu/reports.cfm

� [RD2] ISO19139 etc. XML schemas available at 
http://wiki.services.eoportal.org/tiki-
index.php?page=ISO%2FTC+211+standards+and+XML+Schemas

� [RD3] Geoland2 SDI Interface Control Document for CIS and CMS, 
G2-SDI-RP-0001, Draft 0.3, 20/04/2009.

� Examples:
� « Dataset Series »: [RD1] section A12.2 and [RD3] annex A1 (Geoland2). 
� « Dataset »: [RD1] section A12.1 and [RD3] annex A2 (Biopar).
� « Service »: [RD1] section A12.3

� Notes:
� One single profile for all Geoland2 CIS and CMS « dataset series », thus the same 

metadata.
� Multiple profiles for Geoland2 CIS and CMS « datasets», thus different metadata, but 

common part INSPIRE-compliant.
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�geo land�geo landSDI - Service Viewpoint

� What:
� Concerned with the functional decomposition of the system into a set 

of objects that interact at interfaces – enabling system distribution.

� Service taxonomy:
� Human Interaction Services

� Portal
� Discovery clients, On-line data access clients
� User Registration service, Ordering client

� Discovery Services
� Collection and service discovery

� Dataset catalogue

� On-line Data Access Services
� Ordering Service

� View Services: WMS

� Download Services: WFS, WCS, FTP Push/Pull, satellite multicast

� User Management Services
� Authentication service

� Authorisation service
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�geo land�geo landSDI – Service Viewpoint

� Discovery Services
� Collection and Service Discovery

� INSPIRE Draft Implementing Rule: Discovery Services (Version 3.0),  2008-11-04 

� Draft Technical Guidance: Discovery Services (Version 1.0), 2008-06-30 

� OGC 07-045, OGC Catalogue Services Specification 2.0.2 – ISO Metadata Application 
Profile, 1.0.0.

� Dataset Discovery
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�geo land�geo land

GML Appl. Schema
for EO Products

OGC 06-080

Information Viewpoint (i.e. metadata)

ebRIM
extension package

for EO

OGC 06-131

ebRIM
extension package

for ISO (CIM)

OGC 07-038

Catalogue 2.0.2

OGC 07-006

CSW ISO AP

OGC 07-045

CSW ebRIM AP

OGC 07-110

RIM

ISO/TS 15000-3

Metadata
ISO 19119, 
ISO 19139

Computational Viewpoint (i.e. service interfaces)

GML 3.2

OGC XX-XXX
ISO 19136

Catalogue 2.0.1

OGC 04-021

CSW ISO AP

OGC 04-038

CSW ebRIM AP

OGC 05-025

CSW EO AP

OGC 06-079
(obsolete)

GSCDA EO Collection Metadata
GSCDA EO Service Metadata
Geoland2 collection metadata
Geoland2 dataset metadata

GSCDA
EO Dataset Metadata

(1) INSPIRE 
NS IR or MD IR Guidance compliant.

(2) Provides an INSPIRE conformance level .

(1).

(1).

(2).

SDI – Discovery Services
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�geo land�geo landSDI – Service Viewpoint

� Discovery Services [SDI, Provider]
� Operations:

� GetCapabilities  

� GetRecords* – returns dataset metadata for dataset matching given criteria

� GetRecordByID* – returns dataset metadata for dataset with given identifier
� DescribeRecord

� GetDomain

� Transaction

� Harvest

� Binding: 
� HTTP Get, 

� HTTP Post, 

� SOAP 1.1 (preferred)

� Search criteria
� Implemented as OGC Filter 1.1 expression

� Queryables (including area, time range) defined in OGC 07-045.

� Should respect Long/latitude convention
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�geo land�geo landSDI – Service Viewpoint

� Collection and Service Discovery [SDI]
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�geo land�geo land

� GetRecordByID
response

� « Water Index » 
example.
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�geo land�geo landSDI – Service Viewpoint

� Dataset Discovery



Berlin, 14/05/2009 25

�geo land�geo landSDI – Service Viewpoint

� Ordering Service [SDI, Provider]
� OGC 06-141 also supports subscriptions
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�geo land�geo landSDI – Service Viewpoint

� On-line Data Access Services [Provider]
� Web Mapping Service OGC WMS 1.1.1, OGC WMS 1.3.0 
� Web Feature Service: OGC WFS 1.0.0 and 1.1.0 

� Web Coverage Service (WCS) 1.0.0 (GeoTIFF) 
� OGC 07-063: EO Profile of WMS (TBC)
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�geo land�geo landSDI – Service Viewpoint

� Service Orchestration Service [SDI]
� OASIS WS-BPEL
� Is used to implement the distributed dataset catalogue service OGC 07-

045 in Baseline version.

� Can be used to deploy and expose composite services accessing CMS 
services, EO data via GSCDA CDS interfaces or other.
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�geo land�geo landSDI - Service Viewpoint

� User Registration Service [Portal]
� User Profiles

� LDAP

� IETF RFC 2256 - User Schema for use with LDAPv3

� IETF RFC 2798 - Definition of the inetOrgPerson LDAP Object Class

� Authentication Service [SDI, Provider]
� Federation requirement is TBC

� Requires agreeing on minimal user profile to be exchanged between
Geoland2 service providers

� Identity assertions may be included in Web service requests.

� Identity assertions are input to « autorisation » services at Service 
Provider site’s.
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�geo land�geo landSDI - Service Viewpoint

� Authentication Service (cont’d)
� OASIS ws-security
� OASIS SAML

� OGC 07-118: User Management for Earth Observation
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�geo land�geo landSDI – Service Viewpoint

� Gazetteer Service [Portal]
� Alexandria of WFS-G protocol
� Required interface for supporting area of interest definition
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�geo land�geo landSDI – Engineering Viewpoint

� What:
� An object model of the system describing the infrastructure supporting 

the computational structure. Model is defined in terms of component 
types (See ISO19793) which package services and data into 
components for deployment.  

� Context Diagram
� Multiple Portals/clients

� SDI
� Multiple Production centers
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�geo land�geo landSDI – Engineering Viewpoint

� Components can have multiple “roles”
� Service provider  (SP)

� A role by a system entity where the system entity provides services to principals or 
other system entities.

� Identity provider (IdP)
� A kind of service provider that creates, maintains, and manages identity information 

for principals and provides principal authentication to other service providers within a 
federation, such as with Web browser profiles.

� Role allocation
� SDI: service provider and identity provider
� Production center: service provider, optionally also identity provider.
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�geo land�geo landSDI – Engineering Viewpoint

� Infrastructure at CMS or CIS
Service Provider: « Production Center »
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�geo land�geo land
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SDI – Engineering Viewpoint

� Architecture and main external interfaces
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�geo land�geo land
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SDI – Engineering Viewpoint

� Architecture of Portal
� Geoland2 SDI may have multiple clients (e.g. Portals)
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�geo land�geo landSDI – Engineering Viewpoint 

� Discovery 

Portal

Result of collections discovery

Include metadata
in catalogue

Collections metadata query

Initially
F

or each user request

Dataset metadata query

Dataset metadata query

Requested metadata

For each provider

Requested dataset metadata

Apply cross-
catalogue 
criteria

Provider 
Dataset CatalogueProvider 

Dataset Catalogue
SDI

Dataset Catalogue

SDI 
Collection 
Catalogue

Apply search 
criteria

Apply 
search
criteria

Register service & collection metadata
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�geo land�geo landSDI – Engineering Viewpoint

� On-line Data Access

User Web 
Browser

Result of query

Register

Show/Update Map, Features

Initia
lly

F
or ea

ch user re
quest

Provider 
Online Data Access
WMS, WFS, WCS

Portal

Prepare 
response

Register on-line data access services

WMS GetMap, etc.

GetCapabilities

Capabilities file
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�geo land�geo landSDI - Engineering Viewpoint

� Authentication Service (TBC)

Web browser

Login

Login successful

Authenticate

Identity assertions

For each provider
Identity assertions

SDI
Authentication 

Service
Portal

Search SDI User 
Registry

Search
User 
registry

Authenticate

Provider
Authentication 

Service
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�geo land�geo landSDI – Technology Viewpoint

� What ?
� Concerned with the choice of technology and standards.
� Specifies the procurable pieces (i.e. component instances) from which the 

system is built.

� System hardware and software and actual distribution (ISO19793)
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�geo land�geo landSDI - Technology Viewpoint 

� Preliminary Run-time environment SDI / Portal

� RedHat 4 as operating system

� JBoss Java EE Application Server 3.2.6

� Policy Enforcement Point (TBC)

� Oracle BPEL Process Manager 10.1.2

� OpenLDAP 2.1.30

� Oracle RDBMS 10g (10.2.0.1) Standard Edition
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�geo land�geo landSDI – Technology Viewpoint

� Collection catalogue server
� Deegree version 2.2, lat/lon GmbH
� Operational server to be hosted by VITO
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�geo land�geo landSDI – Technology Viewpoint

� Collection Catalogue Client
� http://geoland.spacebel.be/wsdl/land/land.eu-geoportal.htm

(www.land.eu)
� http://geoland.spacebel.be/wsdl/land/land.eu.htm (geoportal catalogue)

� http://geoland.spacebel.be/portal/service/ShowServiceInfo.do?serviceI
d=85808A80

� Dataset Catalogue Client
� http://geoland.spacebel.be/wsdl/land/land.eu-geoportal-dataset.htm
� http://geoland.spacebel.be/wsdl/land/land.eu-dataset.htm
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�geo land�geo landSDI – Technology Viewpoint

� Dataset catalogue Client (cont’d)
� Will be linked to the Collection catalogue client.
� Is implemented with BPEL

� Some CIS or CMS Providers with few datasets can delegate their 
physical catalogue to the SDI.  Datasets can be stored in same 
instance of deegree.

� On-line Data Access Client
� COTS: WebMapViewer (GIM)

� Protocols
� Web Mapping Service client OGC WMS 1.1.1, OGC WMS 1.3.0 (supports dimensions 

time etc., multiple coordinate systems etc.)

� Style Layer Descriptor (SLD) 1.0.0 for portrayal of features 

� Web Feature Service client: OGC WFS 1.0.0 and 1.1.0 

� Web Map Context 1.1.0 

� Web Coverage Service client (WCS) 1.0.0 (GeoTIFF) 

� Google/OGC KML
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�geo land�geo landSDI – Technology Viewpoint

� On-line Data Access Client (Cont’d)
� Accessing http://land.eu/gmes-wms/map WMS service
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�geo land�geo landSDI – Technology Viewpoint

� Possible Redundant Deployment
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�geo land�geo landSDI – Technology Viewpoint

� SDI Deployment Diagram
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�geo land�geo landPlanning

� Life-cycle
� Phased design and implementation

� Baseline Implementation (June 2009), few connected providers (VITO)

� Service provider requirements for Final version

� Final version implementation (April 2010)

� Baseline version
� SDI

� Dataset Discovery (BPEL, CSW ISO AP, ISO 19139)
� Collection and Service catalogue (CSW ISO AP, ISO 19139)

� Orchestration Service

� User Registry (LDAP)

� Portal
� Authentication

� User Registration

� Collection and Service Discovery client(s)

� Dataset Discovery client

� On-line data access clients (WMS, WCS, WFS)
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�geo land�geo landPlanning (cont’d)

� Enhanced version
� SDI

� Authentication (federated identity)

� Authorisation (TBC)

� Ordering
� Multicast service (EUMETcast, GEONETcast)

� Orchestrated Services with access to GMES Space Component Data Access 
(GSCDA) CDS (TBC)

� Portal
� Inclusion SAML/WS-security information in requests

� Ordering
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�geo land�geo land

� Comments:
� Why open-source ?
� QA control not addressed. Quality of data ? Technical (attributes 

present?) and Thematic control ?

� Data specifications not addressed ?
� Keywords and keyword types in the metadata should be defined as 

well, posisble with link to ontology, GEMET ?


