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1. INTRODUCTION 
 

1.1 Scope and Purpose 
This document describes the process, context and requested feedback for the Request for 
Information (RFI) “EO Exploitation Network of Platforms Architecture”. The RFI is issued in 
preparation of the ESA EO Exploitation Platform element planned as part of Block 4 of the ESA Earth 
Observation Envelope Program – 5th period (EOEP-5). 

The purpose of this RFI is to allow all stakeholders to participate in the definition of the architectural 
framework in which the programmatic activity takes place, and to provide suggestions to its 
implementation. It is therefore not a competitive process leading to a contract but should rather be 
seen as a consultation process to provide ESA with input for the implementation plan of the 
programmatic activity. Potential contributors are strongly encouraged to take full advantage of this 
opportunity in order to register their interest, and signal all issues and opportunities for the 5-year 
programmatic planning. 

 

1.2 Definitions 
The following terms are used in this document with the following meanings: 

Exploitation Platform 
Within the context of this RFI, “Exploitation Platform” refers to an environment that provides 
customers with integrated access to (i) large volume of data (EO/non-space data), (ii) 
computing resources (e.g. hybrid cloud/grid), (iii) processing software (e.g. toolboxes, RTMs, 
retrieval baselines, visualization routines), (iv) general platform capabilities (e.g. user 
management and access control, accounting, information portal, collaborative tools, social 
networks etc.) and that allow also the provision and sharing of know-how and knowledge. The 
platforms thus provide a complete work environment for its’ users, enabling them to effectively 
perform data-intensive research by running dedicated processing software close to the data, 
thereby avoiding to download large volumes over the network and spending non-research time on 
developing ICT tools, sourcing data, etc. The architecture will introduce different types of exploitation 
platforms, as a function of the data served and the community addressed, most importantly: 

• Thematic Exploitation Platforms, focusing on all data and services needed for a specific 
community sharing a specific Earth Science Topic 

• Mission Exploitation Platforms, providing all data of a specific mission together with the tools to 
exploit them 

• Regional Exploitation Platform, collecting all data of relevance for the target geographic region 

Data as a Service (DaaS) 
DaaS builds on the concept that the product (data in this case) can be provided on demand to the 
user regardless of geographic or organizational separation of provider and consumer. Data s ususally 
bundled with tools that allow reading and interpreting the data. 

Infrastructure as a Service (IaaS) 
In the most basic cloud-service model providers of IaaS offer computers - physical or (more often) 
virtual machines - and other resources. IaaS refers to online services that abstract the user from the 
details of infrastructure like physical computing resources, location, data partitioning, scaling, security, 
backup etc. A hypervisor runs the virtual machines as guests. Pools of hypervisors within the cloud 
operational system can support large numbers of virtual machines and the ability to scale services up 
and down according to customers' varying requirements. IaaS clouds often offer additional resources 
such as a virtual-machine disk-image library, raw block storage, file or object storage, firewalls, load 
balancers, IP addresses, virtual local area networks (VLANs), and software bundles. IaaS-cloud 

https://en.wikipedia.org/wiki/Hypervisor
https://en.wikipedia.org/wiki/Disk_image
https://en.wikipedia.org/wiki/Block_storage
https://en.wikipedia.org/wiki/Object_storage
https://en.wikipedia.org/wiki/VLAN
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providers supply these resources on-demand from their large pools of equipment installed in data 
centers. For wide-area connectivity, customers can use either the Internet or carrier clouds (dedicated 
virtual private networks). 

Platform as a Service (PaaS) 
“Platform as a Service” is a category of cloud computing services that provides a platform allowing 
customers to develop, run, and manage applications without the complexity of building and 
maintaining the infrastructure typically associated with developing and launching an application. PaaS 
is typically delivered as a public cloud service from a provider, where the consumer controls software 
deployment with minimal configuration options, and the provider provides the networks, servers, 
storage, OS, 'middleware' (i.e.; java runtime, .net runtime, integration, etc.), database and other 
services to host the consumer's application. 

Software as a Service (SaaS) 
“Software as a Service” is a software licensing and delivery model in which software is licensed on a 
subscription basis and is centrally hosted. It is sometimes referred to as "on-demand software".SaaS 
is typically accessed by users using a thin client via a web browser. 

Information as a Service (InfoaaS) 
“Information as  Service” is a delivery model, where business intelligence is delivered “on-demand”. 
For the context of the architecture framework it shall intend services that allow the users direct access 
to information derived from the original EO data.  

 

 

  

https://en.wikipedia.org/wiki/Data_centers
https://en.wikipedia.org/wiki/Data_centers
https://en.wikipedia.org/wiki/Wide_area_network
https://en.wikipedia.org/wiki/Carrier_cloud
https://en.wikipedia.org/wiki/Virtual_private_network
https://en.wikipedia.org/wiki/Cloud_computing%23Service_models
https://en.wikipedia.org/wiki/Computing_platform
https://en.wikipedia.org/wiki/Software_licensing
https://en.wikipedia.org/wiki/Software_delivery
https://en.wikipedia.org/wiki/Subscription
https://en.wikipedia.org/wiki/Internet_hosting_service
https://en.wikipedia.org/wiki/User_%28computing%29
https://en.wikipedia.org/wiki/Thin_client
https://en.wikipedia.org/wiki/Web_browser
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1.3 Acronyms 
API Application Programming Interface 
DaaS Data as a Service 
EO Earth Observation 
EOEP Earth Observation Envelope Programme  
ESA European Space Agency 
G/S Ground Segment 
IaaS Infrastructure as a Service 
InfoaaS Information as a Service 
ICT Information and Communication Technology  
IPR Intellectual Property Rights 
OGC Open Geospatial Consortium 
MAEOS Marketplace for Earth Observation Services (see [URL01]) 
PaaS Platform as a Service 
R&D Research and Development 
REP Regional Exploitation Platform 
RFI Request for Information 
SaaS Software as a Service 
SME Small and Medium-size Enterprise 
TEP Thematic Exploitation Platform 
 

1.5 References 

  

URL01 http://earsc.org/news/creating-a-european-marketplace-for-earth-observation-services 

URL02 http://earsc.org/news/concept-paper-industry-led-repository-of-open-source-resources-for-
geospatial-data-exploitation 

  

http://earsc.org/news/creating-a-european-marketplace-for-earth-observation-services
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2. OBJECTIVES 
The principal objective of this RFI is to review the proposed architectural framework - and its 
envisaged implementation principles and guidelines - by the stakeholders of the ecosystem. Any 
entity that is aiming to contribute to the development, operations or use of elements of the architecture 
is considered a stakeholder, i.e.: 

• Data Providers 

• Cloud infrastructure developers, service providers and marketplace brokers 

• Research institutes who envisage to share their infrastructure as part of exploitation platforms 

• Exploitation platform layer developers, including tool developers and interoperable software 
developers 

• Exploitation Platform Service Providers, including tool providers 

• EO Marketplace brokers 

• Research users that envisage to use the Exploitation Platforms to support their research 
activities and/or share their results and knowledge 

• Industrial value-adders, who want to take profit from the exploitation platforms to save 
infrastructure investment cost in favor of scalable pay-per-use or revenue-sharing models. 

Many of these stakeholders have been consulted during the definition of the draft architecture and 
have contributed without exchange of funds. It is recognized that in this process input from small 
enterprises and research entities that cannot afford such free contributions may have been missed 
out. Therefore participation of these entities in this RFI is considered particularly important and a 
dedicated budget for funded contributions from these stakeholders is made available (see section 
3.4).  
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3. THE RFI/ITT PROCEDURE AND PRINCIPLES 
3.1 Calendar of Events 
The  following  calendar  of  events  has  been  defined  for  the  Request  for  Information: 

 7 June 2016  Information day to present the RFI and the draft framework 
architecture 

 8 June 2016  RFI open / announcement on EMITS News 
 End June 2016  Submission deadline to request funding for contribution 
 15 July 2016 Notification of funded contributions 
 End August 2016 RFI closure 
 25 October 2016 Workshop to discuss RFI feedback and finalise 

recommendations for architecture and implementation 

 Nov/Dec 2016 Presentation of consolidated architecture framework 

 

3.2 The RFI Procedure 
In overview, the RFI/ITT process is organized in the following steps: 

1. The draft architectural framework, envisaged implementation options and this Request for 
Information is presented at an information day before opening the RFI 

2. Stakeholders provide their recommendations via the structured questionnaire attached as 
Appendix A (parts where the specific stakeholder does not feel it is relevant to them can be left 
blank) via email to Guenther.Landgraf@esa.int 

3. Recommendations are collected and grouped in discussion topics for a workshop 

4. Stakeholders can present their views at the workshop within the discussion topics and shall 
contribute to the discussion to elaborate recommendations for the architecture and 
implementation 

5. The architecture is modified/consolidated in accordance to workshop recommendations and 
publically presented at a to be identified conference 

 

3.3 Contacts at ESA 
For questions, requests for clarifications or meetings with ESA related to this RFI, contributors are 
invited to contact, by email: 

Guenther Landgraf (EOP-GSI): Guenther.Landgraf@esa.int 
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3.4 Funded Contributions for Small Entities 
A lump sum of 5.000 Euro will be made available to requesting SMEs or research institutes up to the 
exhaustion of the available budget of 200.000 Euro. Consequently there can be up to 40 funded 
contributions. This lump sum covers all manpower efforts to contribute to the RFI and travel costs to 
the workshop. 

The contribution can be requested by filling the first page of Appendix A and submitting it via email to 
guenther.landgraf@esa.int by end of June 2016. Notification of accepted request will be by return 
email within 15 July (no return notification will be performed for not accepted requests). 

In case the number of requests exceeds available budget, the following selection process will be 
applied: 

• 20 of these allocations for user stakeholders according to the following criteria 
o lower number of staff 

• For the remaining 20 allocations for user stakeholders the following criteria will be applied in 
order of importance:  

o at least 10 contributions from industrial value-adding entities (potential users) 
o at least 10 contributions from research users 
o countries not yet covered 
o lower number of staff 

 

The lump sum will be paid upon reception of contribution and participation to the 25 October 
workshop. 
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4. CONTEXT & BACKGROUND 
Over the last few years, support to data exploitation has evolved from the traditional model of simple 
data dissemination to include complementary scenarios, addressing issues of ‘Big Data’, cost sharing 
and affordability, collaboration, Science 2.0, evolution in ICT, new business and funding models etc. 
This includes the exploitation of Earth Observation data (ref. ESA EO Strategy [ESA/PB-EO(2015)19, 
rev.1)], and ESA EO ground segment evolution strategy [ESA/PB-EO(2015)34]). 

In this context, the concept of EO exploitation platforms – complementary to the traditional model 
based fundamentally on data dissemination – has gained traction and relevance. The paradigm 
combines capabilities of data access (traditional ground segment), scientific and commercial 
exploitation, and offers relevant tools and resources in one virtual, collaborative ‘workplace’. 
Exploitation platforms of various flavours are presently under development in Europe and elsewhere.  

Contemporarily, higher volumes of EO data are made available faster. European ground segment 
capabilities are evolving, and EO data and products are stored and managed in many locations and 
available from many sources, including ESA EO missions ground segments (e.g. Earth Explorers, 
LTDP, Earthwatch missions), the Copernicus ground segment and Copernicus services, the various 
National initiatives related to Sentinels Collaborative ground segment, existing national data access 
infrastructures, and institutional sources such as the Eumetsat Satellite Application Facilities (SAFs) 
or the EEA Environmental Topic Centres (ETCs) and others. National level platforms providing access 
to data along with the resources required to exploit them are also increasingly prevalent within 
Member States. User and stakeholder communities are, in parallel, developing their own data access, 
analysis, processing and visualization platform capabilities which must also be taken into account if 
effective integration of EO derived information is to be supported for these communities.  

The offering of ICT resources – storage, processing power, and network – is similarly evolving, with 
the availability of high speed networks, commercial and public high capacity cloud computing 
infrastructures providing ICT resources ‘as a service’, commoditizing infrastructure, enabling emerging 
payment models such as pay-per-use and cost sharing, and removing the need for capital investment 
in hardware. In addition, fast networks and the development and adoption of interoperability standards 
makes federated, distributed system architectures possible, while increased availability of open 
source software reduces system development time and sees traditional development projects ever 
closer to ‘source & configure’ type activities.  

The proliferation of a collaborative network of exploitation platforms is based on the assumption that 
the data and infrastructure required to support platform-based processing and analysis will somehow 
be optimized for all the different scenarios which these platforms represent. This is not necessarily the 
case, as currently the funding and governance schemes of the various European initiatives are very 
fragmented. Importantly, coordination of the various European undertakings – for example through a 
coherent programmatic framework – is missing.  In short therefore, neither shall it be taken for granted 
that the resulting set of capabilities will meet the needs of the European and global user communities, 
nor that there is full synergy between the various, and in some cases partly overlapping, European 
initiatives.  

Furthermore, the data access and exploitation capabilities provided by European EO stakeholders – 
the EC, ESA, EC institutions and ESA/EC members states – is rapidly evolving, while the overall 
match of these capabilities to the needs of the user communities is still to be understood in detail. 
However, the operating community represented by EARSC is now considering the technology as 
sufficiently mature to become a game-changing opportunity for an emerging services market which 
can be addressed through a future EO marketplace [URL 01]. The same ecosystem should also be 
able to accelerate advance in research by increased use of modern collaboration environments that 
share infrastructure and technology elements. 

To understand the full range of possible contribution to a common architecture framework, it is 
proposed to run a specific study to collect the intended contribution and use of such a ‘network of 
platforms’ – here intended to mean a synergistic and coordinated set of capabilities supporting 
exploitation of EO data –  involving the numerous stakeholders to contribute to the analysis of the 
various options and their consequences for data organization and exploitation developments. 

The capabilities need to support very heterogeneous needs of the EO exploitation community, for 
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which the different ranges of dimension can be classified as outlined in the table hereafter:  

Parameter Dimension 

user community distribution large number of distributed users vs. small number of users with 
homogeneous requirements 

time scales and coverage of 
analyses 

few longer length time scales vs. multiple length time scales 

in-situ data access Distribution of need for space/non-space data  
EO data access - volume large volumes of data from fewer sources vs. smaller volumes of 

data from many sources 
EO data access - time historical time series vs. use of recent data only 

 
analysis activity - 
spatial heterogeneity 

wide area homogeneous coverage vs. distributed multiple area 
heterogeneous coverage 

analysis activity -  
temporal heterogeneity 

long term integration vs. multiple snap shots 

analysis activity -  
information content 
consistency 

regular analysis with similar content vs. variable highly customized 
information requirements 

analysis activity -  
complexity of analysis 

aggregation into few information layers vs. complex analysis of 
multiple information layers 

Processing standard highly automated extraction vs. customized/ad-
hoc/supervised extraction 

 

The network of platforms shall collaboratively implement the “bring the user to the data” paradigm. 
This new paradigm will allow research and value-adding users to host their application on an 
infrastructure that provides at least ICT resources together with the data. For the purpose of the RFI 
this will be referred to as “hosted processing service”. It will consist of large storage space alongside 
the processing hardware, the latter being quickly scalable to increasing user demands. This service 
can then be complemented with tools and know-how provisioning services to provide a complete 
collaboration environment to the EO research and value-adding community. 
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Today 3 different categories of providers are emerging, which are collocated at very different places in 
the overall ecosystem: 

• ICT (cloud) providers outside the space industry (e.g. Landsat-8 and Sentinel-2 data on 
Amazon, S1 data on Cloudsigma or S2 data on Cloudferro) 

• Space data providers as part of their G/S (e.g. ESA RSS, CNES PEPS, DLR CoDE hosted 
processing, Digital Globe GBDX, PlanetLabs, planned Copernicus Access Platform): typically 
these entities outsource the ICT part to the above providers 

• Platforms operated for a specific community and offering a one-stop-shop service across all 
data sources relevant for this community (e.g. sharing a thematic interest or forming a 
regional group): these platforms can source services from above providers 

 

De facto, the latter services collocate themselves at a higher level in the value-chain, providing 
additional services to their customers  (e.g. middleware allowing application plug-in and chaining, 
tools for data analysis, collaboration environments to share know-how). Sharing services offered at a 
lower level is an opportunity to reduce their overall cost (and in particular fixed costs). Even if this 
sharing is not mandatory in a real deployment, the principle of a “platform approach” aims to share 
whenever beneficial and thus make the overall ecosystem as efficient as possible. For the 
architectural framework it is therefore useful to generalize each such “sharing” opportunity into a 
conceptual layer, to allow for such flexibility. 

As the European landscape has multiple providers in all of these categories, both commercial and 
public, the overall “network of platforms” integrating them should support the concept of a seamless 
marketplace. While in [URL 01] a “business architecture” of such a future marketplace is depicted, the 
architecture presented in this RFI is more oriented to actual implementation elements by possible 
operators as  defined above.   

However, the actual physical implementation the “network of platforms” will change over time, more 
and more driven dynamically by the market as it evolves or as it is impacted by large game-changing 
investments, which may be done e.g. in the DG CNECT programmatic framework.  The proposed 
architectural framework has been chosen at an abstraction level that should be robust against 
changes at every reasonable magnitude. 
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5. Draft Architectural Framework Description 
5.1 Overview 
It is proposed to divide the overall ecosystem into 5 conceptual layers: each layer comprises a 
specific category of “network of platform” providers that provide services to any of the upper layers 
(note: not necessarily only to the next upper layer): 

• a “Data as a Service” layer providing traditional data product dissemination 
• an Infrastructure layer which provides storage and processing resources 
• a data-driven platform layer that contains processing environments, tools, know-how, 

specific to a certain type of data (e.g. mission or sensor type) 
• a community-oriented platform layer acting as a specific marketplace for the target 

community; it provides all data (space/non-space) relevant for the community, community-
specific tools and processing environments, community collaboration services.  

• the core layer of scientific or business exploitation, which provides the final product or 
service to the information consumer and to which ultimately the network of platforms shall 
provide optimized support. Note that in consideration of the very heterogeneous needs of 
scientific or business exploitation, access at any level of the above platform stack will be 
supported. For this reason, this layer is split into 4 boxes on the right-hand side of the picture 
below, showing possible interaction with each of these above layers. 

 
Each layer is assumed to be implemented by a multitude of heterogeneous contributions (e.g. only the 
European space context features missions from 3 different organizations at European level, various 
national missions and commercial missions), which makes it more difficult for the consumer to use 
multiple resources. The proven approach to mitigate this problem are interoperability layers requiring 
standardization at each level, both for the technical and business aspects, which are highlighted 
respectively by the red and blue arrow above. 

Hereafter some detail on each layer is provided with an initial set of implementation guidelines and 
recommendations for discussion as part of the RFI process.  
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5.2 Architecture Layer Description and Implementation 
Data Layer: DaaS (Data as a Service) - Traditional data dissemination:  
Contributed by the operational G/S of the mission owners, it is characterized by the dissemination of 
data and tools to user premises, adequate for scenarios where data volumes and resource needs do 
not exceed the means of the single user organization. This is the currently dominant scenario, and is 
sufficient for users who can afford to download, store and process all data they need with their local 
resources. 

Potentially any EO mission data owners will contribute to this layer, at European scale the 
contributions could be: 

• Sentinel missions, via the collaborative dissemination system, operated by ESA & Eumetsat 
on behalf of the EC (funded by DG/Grow) and by member states as part of their collaborative 
G/S (national funding). 

• Eumetsat 

• National Missions, via their national G/Ss (national funding) 

• ESA Earth Explorer missions, via the ESA-operated G/S   

• Heritage missions managed by ESA e.g. as part of LTDP+ 

• TPM missions, contributing to European research/business development activities as part of 
the Earthnet programme  

 

Implementation Principles and Guidelines (for review):  

Data provisioning 
interoperability 
layers 

DP11 Coordinate data discovery and access activities with European mission 
operators 

 DP12 Address technical interoperability via OGC standards 
 DP13 Involve European mission operators into OGC testbed activities 
Data Provisioning  DP21 Invest into technologies allowing “virtual mounting” of data volumes to 

VMs in the cloud (i.e. on-the-fly streaming, avoiding cost and lock-in risk 
of physical storage with cloud providers) 

 DP22 Engage with DG CNECT projects for relevant network and cloud 
infrastructure provisioning. 

 DL23 Procure prepaid commercial data resources for use by ESA science for 
business development projects:  

• procurement via a broker service 
• individual contracts  

 DL24 Enable detailed accounting of use of commercial data and their 
derivates, enable a “revenue share approach at all levels 

ICT business 
interoperability 

DP31 Federate single sign-on framework down to data access including B2B 
interfaces. 

 DP32 In addition to “pay-per-use”, promote revenue share business models 

 DP33 Enhance accounting interfaces to cover new business models 

 DP34 Harmonize terms and conditions within the ecosystem, providing B2B 
interfaces for terms & conditions acceptance on behalf of the user 

 DP35 Provide B2B interfaces to allow verification of data access restrictions 
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Infrastructure Layer (IaaS, PaaS) 
With the venue of huge data volumes produced by Copernicus, above scenario of data downloading 
and local storage and processing is becoming unaffordable by an increasing number of participants in 
the ecosystem. Cloud Technology can be used instrumentally to democratize the scenario, allowing 
cost-sharing and pay-per-use models on a platform where data and processing resources are 
collocated. The current landscape shows several institutional providers providing this layer with their 
own ICT infrastructure, but generally outsourcing to commercial cloud providers is observed. In fact, 
the basic services can be provided by commercial cloud providers not knowledgeable of the 
geospatial domain, which allows for a “commercial solution” to implement the resource sharing. The 
provider base therefore stretches well beyond the limits of the space community, allowing resource 
sharing with many other domains, and therefore leading to an unprecedented potential for scalability 
which space exploitation can take profit from.  

To achieve this benefit, data will have to be collocated on cloud platforms to offer a “hosted 
processing service”1. Several ICT companies have started by now to offer services on some most 
attractive datasets, each with different APIs and standards. 

Considerable investments to develop this layer and related standards are performed by ICT industry 
supported by DG Connect. These should be reused as much as possible, avoiding the need for 
substantial development investment from ESA side into this layer. The results can be procured as a 
service as ESA intends to procure the data storage and processing resources relevant for ESA-
funded projects. 

As it is not realistic to assume that data owners will agree to share a single cloud platform (for national 
reasons, but also simply for different procurement mechanisms), user needs to host applications 
accessing multiple missions at different cloud providers will require an interoperability layer. Several 
solutions exist and are currently enhanced by DG Connect projects, such that it might be sufficient to 
perform an informed decision during procurement to ensure that the cloud resources are provided 
with the chosen layer.  

A cloud resource business interoperability layer would ensure harmonized business interfaces, both 
towards a direct end-user, as well as for B2B interaction. Essentially the same aspects as for DaaS 
business interoperability remain to be addressed. It is however be noted that industrial players that fill 
this role at a commercial level (cloud brokers) are available as working horse for this aspect. Major 
investment on this side is done by DG CNECT, ESA will assume to invest only into some minor 
customizations for EO-specific needs, mainly on aspects that relate to business interoperability. Any 
required needs can then be simply procured as service. 

See section 5.3 “Onboarding Partners onto the Network of Platforms” for details on the process of 
joining cloud stakeholders to the network of platforms (in addition to the primary needs where ESA will 
run a standard procurement process). 

  

                                                
1 Allows the user to host his application/algorithm on a cloud platform, with the data readily “mounted” to the processing 
infrastructure 
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Implementation Principles and Guidelines (for review):  

ICT 
Interoperability 
Layers 

ICT11 Trade-off existing Cloud interoperability standards to select a mandatory 
set for use by the network of platforms. 

 ICT12 Give priority to standards promoted by EC DG CNECT projects and 
establish a project relationship for further enhancements.  

 ICT13 Plan only minimal seed funding for engagement with DG CNECT 
projects and implementation of specific functions. 

ICT Service 
Procurement 

ICT21 Procure prepaid processing resources for use by ESA science and 
business development projects considering the following  options:  

• procurement via a Cloud broker service 
• individual contracts cloud providers via competitive ITT 

 ICT22 Give priority to providers  that support both science and commercial use. 

 ICT23 Give priority to providers who share the fixed costs (e.g. for data 
storage),  as an investment into ICT resource provisioning  

 ICT24 Engage with providers that offer processing resources for free for 
research use. 

 ICT25 Share procurements with other space customers forming a purchase 
group 

 ICT26 Ensure a competitive  framework for ICT resource provisioning, applying 
mechanisms to avoid ICT provider lock-in. 

ICT Business 
Interoperability 

ICT31 Federate single sign-on framework down to ICT resources to ease 
accounting. 

 ICT32 In addition to “pay-per-use”, promote revenue share business models 

 ICT33 Enhance accounting interfaces to cover data pay-per-use/revenue 
sharing 

 ICT34 Enhance accounting interfaces to cover tool pay-per-use/revenue 
sharing 
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Data-Driven Platform Layer (SaaS) 
This layer complements the infrastructure with services to exploit a specific dataset, with relevant 
discovery interfaces, tools2 that facilitate the user to manipulate these data and orchestration/ 
chaining environments that allow to simply plug-in a sequence of custom processing steps. Services 
on this layer type will also provide know-how on the sensor up to L2 products to the user, e.g. in form 
of helpdesks, blogs, FAQs, etc. This layer might also feature innovative technologies for data 
analytics, e.g. data mining functions that allow to generate and data cube services that comfortably 
provide “analysis-ready data” for further exploitation. For the purpose of this RFI this type of service 
will be called “Mission Exploitation Platforms” (MEPs).  

The ecosystem can leverage on recent investments of data providers into this additional G/S service 
(e.g.as part of collaborative G/S3, PlanetLabs, UrtheCast, DigitalGlobe platforms, and the planned 
“Copernicus Access Platform”). Some enterprises have even invested into the business 
interoperability layer, providing a common service for multiple missions (e.g. CloudEO for various 
commercial VHR missions). 

Investment of data owners or intermediate brokers invest to provide this type of service at this layer 
creates benefits for both adjacent layers: 

• in almost all observed cases the ICT infrastructure is outsourced to commercial ICT providers, 
creating an operational set of customers. 

• if hosted processing services are made available via appropriate standardised APIs and 
business models, this infrastructure provides an important support to the sustainability of 
community-driven platforms, avoiding the need to invest into infrastructure and data storage.  

Currently the emerging offering is mainly based on proprietary activities and interfaces, suggesting 
investment of ESA programmatic activities into the interoperability layer. OGC testbeds are identified 
as a possible platform/process where ESA, national and EC activities can contribute in a coordinated 
way and jointly with non-European activities into a layer of generally accepted standards. 

See section 5.3 “Onboarding Partners onto the Network of Platforms” for details on the process of 
joining stakeholders to the network. 

 

  

                                                
2 E.g. ENVI/IDL, ESA toolboxes, or new specialised tools to exploit data from a specific type of sensor 
33 E.g. PEPS, CoDE hosted processing 
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Implementation Principles and Guidelines (for review): 

Reference 
Architecture 

DP11 Coordinate the reference architecture with European mission operators 

 DP12 Promote and further develop the reference architecture including 
identification of required standards within the OGC framework 

Interoperability 
Layer 
Implementation 

DP21 Progress on standardization within the OGC framework to achieve 
practical validation in OGC testbeds, coordination with non-European 
activities and promotion to the geospatial community. 

 DP22 Implement a set of reusable open source components, allowing data 
owners or platform operators to assemble a Mission Exploitation Platform 
at minimum cost. 

 DP24 Involve European mission owners into the open source development. 
or alternatively  

Limit opensource contribution to a small core set of companies and 
support European mission owners in the take-up. 

 DP25 Involve European mission owners into the OGC testbeds. 
or alternatively  

Limit OGC testbed participation to a small core set of companies. 
 DP26 Invest into industrial open source initiatives that can also attract EC, 

national or industrial funding (Note: EARSC is currently evaluating the 
opportunity to set up a European open source framework [see URL02]). 

or alternatively  
Setup a dedicated ESA opensource project. 

 DP27 Foster the use of entities that provide a common service across multiple 
data providers as operational implementation of the interoperability layer. 

Business 
Interoperability 

DP31 Federate single sign-on framework to data provider platforms to allow 
seamless service provision. 

 DP32 Promote subscription, “pay-per-use” and revenue share business models 
 DP33 Reuse ICT accounting interfaces to cover data pay-per-use/revenue 

sharing 
 DP34 Reuse ICT accounting interfaces to cover tool pay-per-use/revenue 

sharing 
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Community-Driven Platform Layer (SaaS, InfoaaS) 
This layer comprises platforms with a specific community-focus with the aim to attract a specific group 
of customers to the network of platforms. The previous layers would be complemented with non-
space data and tools typical for the specific community; data selection and representation should be 
optimized for the community to provide an InfoaaS layer, where the community can ingest produced 
information and extract to as needed customized to community needs and in accordance with 
community specific reference systems (e.g. cadastral land parcels).  

The knowledge base is the one of the addressed community which impacts on terminology and 
semantic of services offered by the platform. The platform at this level should allow the community to 
exchange its know-how and deposit generated knowledge, aiming to become a collaboration platform 
for this community, starting with research users and accompanying “the long tails of science” up to 
support value-adders in the operational service provisioning. 

ESA has invested into a flagship TEP on geohazards and pilots on polar, coastal, hydrology, urban 
and forestry TEPS, with food security TEP upcoming. By 2016 also first regional exploitation platforms 
(REPs) will be started. Engagement into EC projects via the TEPs has also started in 2016. 

Mid-term objective is to arrive to self-sustainability, with each of the thematic and regional platforms 
becoming a “marketplace” (in the sense of a place where valuable assets can be exchanged, which 
can be data, tools, know-how, information, money) reaching from the research to the business 
community and thus fully sustaining all aspects of the “long tail of science”. Cumulatively this could 
implement the “Marketplace for EO Services” (MAEOS), as envisaged in [URL01]. Possibly a 
European marketplace operator could provide the marketplace interoperability layer across the TEPs 
and facilitate standardized business engagement processes across the network of participants in the 
ecosystem.  

In long-term ESA should only act as anchor tenant for use by ESA research and business 
development projects and eventually further invest into technology development aspects to keep the 
offering at state-of-the-art level ensuring a continuous innovation cycle.  

 

Implementation Principles and Guidelines  (for review):  

Reference 
Architecture 

CP11 Promote and further develop the reference architecture including 
identification of required standards within the OGC framework 

New Capability 
Development 

CP21 Invest into new disruptive technologies, provided as software or as 
service.  

 CP22 Support industry to operationalise some emerging core technologies, e.g.  
• Datacube 
• Automated Learning via Crowdsourcing 
• <others to be identified via RFI process> 

 CP23 Provide mechanisms allowing industry to propose investments into new 
technologies, based on shared funding. 

Interoperability 
Layer 
Implementation 

CP31 Foster Business Interoperability at industrial level specializing 
TEPs/REPs to become a marketplace for their target community (ref. 
URL01 “Creating a European Marketplace for EO Services”, EARSC, 
Feb.2016) 

 CP32 Progress on standardization within the OGC framework to achieve 
practical validation in OGC testbeds, coordination with non-European 
activities and promotion to the geospatial community. 

 CP33 Implement a set of reusable open source components, reusable by all 
TEPs/REPs 

 CP34 Involve TEPs/REPs as clients into OGC testbeds. 

 CP35 Involve TEP/REP consortia into the open source development. 
or alternatively 

Limit opensource contribution and OGC testbed participation to a small 
core set of companies. 
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 CP36 Share open source components between the data- and the community-
driven platforms layers. 

 CP37 Systematically address interoperability needs when developing new 
capabilities  

TEP/REP 
Capability 
Enhancement 

CP41 Continuously enhance TEPs/REPs with new data sources, validating the 
integration during the onboarding process  

 CP42 Continuously enhance TEPs/REPs with new capabilities emerging from  
capability evolution  

 CP43 Incentivate tool providers to provide their capabilities via TEPs on pay-
per-use or a revenue-sharing basis  

 CP44 Develop additional thematic or regional platforms on an opportunity-basis 

 CP45 Address security issues, like IPR protection of algorithms, impossibility to 
download a copy of all data, trustability of data use accounting, privacy of 
which data a single user is using 

TEP/REP 
Operations 

CP51 Don’t operate TEPs/REPs, which instead shall become self-sustainable, 
attracting funding from other sources to sustain operational cost  

 CP52 Use TEPs/REPs as community animation platform for ESA activities 

 CP53 Act as anchor tenant for TEPs/REPs, procuring services for ESA 
research and business development projects. 

 CP54 Publish results of ESA research and business development projects on 
the relevant TEPs and REPs, using them as marketplace with community 
focus 

 CP55 Support creation of an industrial entity that coordinates the marketplace, 
including capability provisioning to TEPs and supports them to define 
shared business agreements with Data/ICT and tool providers (e.g. 
MAEOS, see [URL01]) 
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Exploitation Layer: Research and Value-Adding Community  
This layer (depicted in the architecture above as the 4 boxes on the right, representing access to the 
platform stack at different levels) acts as the final customer of the exploitation platform stack and 
provides the essential interface with the final consumers of science or public/commercial service 
results. In particular capillary outreach to national institutions down to local level is a demanding and 
essential task to profit from the  infrastructure investment. 

Activities at this layer can have a much more strategic impact than pure service consumption. 
Ingestion of project results as information into new technologies hosted at the community platform 
layer should make the results more accessible for further exploitation with completely new methods of 
doing science, public service and business (see [URL01]). 

Being the consumers of the network of platforms, activities performed within this layer will be the main 
trigger to evolve the network of platforms with new capabilities which are needed by a specific activity. 
Actors at this layer will therefore have to be strongly integrated into the planning process for stepwise 
incremental service delivery by the network of platforms. 

 

Implementation Principles and Guidelines  (for review):  

New Capability 
Development 

RVA11 Establish needs for capabilities (data and functions) during research 
project user consultations. 

 RVA12 Proactively trigger the implementation of the defined needs into the 
network of platforms.  

 RVA13 Proactively propose new capabilities derived from ICT trends to research 
and commercial users.  

TEP/REP 
Services 

RVA21 Make these resources available for free to ESA research and business 
development projects via TEPs/REPs. 

 RVA22 Use TEPs/REPs as a marketplace with community-focus to promote 
research project results, tools and business development via a 
“Information-as-a-service” approach 

 RVA23 Allow ESA research projects to publish their results to interested 
communities via TEPs/REPs for further reuse, eventually on new 
technologies allowing “Information-as-a-service” approaches (e.g. 
feature layers in data cubes), also for commercial service provisioning. 

 RVA24 Allow ESA business development projects to publish their results to 
interested communities via TEPs/REPs for further reuse, eventually on 
new technologies allowing “Information-as-a-service” approaches (e.g. 
feature layers in data cubes) and one of the following business models: 

• service subscription 
• pay-per-use 
• revenue sharing 

 RVA25 Promote business development projects which customize “Information-
as-a-service” to final information consumers 
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5.3 Onboarding Partners onto the Network of Platforms 
The envisaged ecosystem intends to provide an open partnership framework, where any actor can 
provide capabilities he would like to share. This may be data, ICT capabilities, tools, know-how, etc., 
in substance anything that another partner may want to use as a service or integrate into his own 
portfolio. 
 
ESA programmatic activity will ensure availability of standard components validated in OGC testbeds 
as open source for everyone and support the use of this “exploitation platform suite” via a support 
team. Strategic objective would be to enhance the portfolio of “network of platforms” capabilities in 
general and of TEPs/REPs in particular, creating a network of qualified platforms with guaranteed 
services for research and value-adding industry. This is planned to be achieved via an “onboarding 
mechanism” that will populate all layers, which makes the recommendations of this section applicable 
to all of them. 
 
The onboarding to the network would foresee  

• an administrative step to verify the compliance with the charter of values, and to define the 
public offering the provider commits to maintain towards other network partners 

• a verification of technical compliance, e.g. support of the chosen interoperability layer.  
 
ESA will support the onboarding via a dedicated team, support via dedicated funding would depend 
on actual needs for ESA projects. For datasets where future use is expected, ESA can encourage the 
onboarding by committing to some minimum use. 
 
Implementation Principles and Guidelines  (for review):  

Onboarding of 
Operational 
Capabilities 

OB01 Support an onboarding process of stakeholders who wish to offer their 
capabilities as part of the network of platforms, e.g. via an open call 
mechanism.  

 OB02 Give priority to capabilities emerging for EOP-S project needs (via user 
consultations)  or “sponsored” by TEPs. 

 OB03 Give priority to services that can support both research and commercial 
users allowing sharing across these 2 main stakeholder communities 

 OB04 Give priority to services that are provided at no cost (at least to the 
science community) 

 OB05 Device a “charter of values” to which partners within the “network of 
platforms” commit to comply as part of the administrative onboarding 

 OB06 Require a public service catalogue and price list based on one or more of 
the following options: 

• service subscription 
• pay-per-use 
• revenue sharing 
• free service for eligible user groups with quota limitations 

 OB07 Make specialized support for the open-source suite available for the 
technical onboarding.  

 OB08 Validate compliance to standards for the technical onboarding. 

 OB09 Limit funding for on-boarding to interoperability testing with interested 
TEPs. 

 OB10 Provide for minimum level of pre-paid services consumable by TEPs. 
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6. ANNEX A: Structured Questionnaire 
This annex describes the template to be used to submit input. Parts where the stakeholder is not 
involved can be left empty. 

ENTITY INFORMATION <please delete not applicable classifications > 
Name  
Country  
Type: Industry 

Research 
Other: (specify) 

Do you want to apply for lump sum 
funding? 
<if yes, please specify  number of 
staff > 

Yes 
No 
<if yes, please submit the present section by 30 June 2016 to 
guenther.landgraf@esa.int> 

Earth Science Topic/ 
Application Area 

<please fill> 

Data Dimension: Satellites/Sensors of interest: <please fill> 
Geographical area of interest: <please fill> 
Temporal span of interest: <please fill>  

Stakeholder Role Data Layer: Data Provider 
Operational Development 
User 
None 
Other: (specify) 

Stakeholder Role Infrastructure 
Layer: 

Service Provider 
Operational Development 
User 
None 
Other: (specify) 

Data Driven Platform Layer Data Owner providing Platform Services 
Service provider 
Middleware Developer 
Tool Developer 
User 
None 
Other: (specify) 

Community Platform Layer 
<please specify your community 
here> 

Community Platform Service Provider 
Middleware Developer 
Tool Developer 
User 
None 
Other: (specify) 

What elements will you contribute 
to the ecosystem? 

 

What are the main cost drivers to 
be covered in your contribution? 

 

Who funds your contribution and 
how? To whom will you invoice? 

 

Who are your users/customer?  
What policy constraints apply to 
your contribution? 
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Feedback on the General Architecture and Onboarding 
Is the architectural framework 
clear?  

<leave blank or specify parts that are unclear to you> 

Are there elements missing from 
the architecture? Which? 

<leave blank or specify parts that are missing> 

Would you suggest to split/merge 
some architectural elements? 

<leave blank or specify elements to be split or merged> 

Would you like to propose a 
completely different breakdown?  

<please describe separately> 

What are the major challenges you 
see to share this ecosystem/the 
marketplace across research and 
value-adding companies? 

 

Who should perform the billing in 
the overall ecosystem? 

 

Which of the implementation 
principles and guidelines for 
onboarding would you fully support 
as top priority for you?  

<indicate IDs> 

Which of the implementation 
principles and guidelines for 
onboarding would you not support 
and why? 

<indicate IDs> 

Suggestions for 
modifications/additional 
implementation principles and 
guidelines for onboarding   

 

Any specific comments to user 
authentication and authorization? 

 

Any other suggestions?  
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Feedback on the Data Layer  
Are there any aspects that should 
be better clarified? 

<leave blank or specify parts that are unclear to you> 

Which of the implementation 
principles and guidelines would 
you fully support as top priority for 
you?  

<indicate IDs> 

Which of the implementation 
principles and guidelines would 
you not support and why? 

<please address in particular cases where you have a preference 
on proposed options or alternative solutions> 

Suggestions for 
modifications/additional 
Implementation Principles and 
Guidelines 

 

What technology/standard 
investments would you suggest to 
address with priority 

 

Any suggestions for reuse?  
Any further suggestions for the 
Business Interoperability layer? 

 

Any other suggestions?  
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Feedback on the Infrastructure Layer  
Are there any aspects that should 
be better clarified? 

<leave blank or specify parts that are unclear to you> 

Which of the implementation 
principles and guidelines would 
you fully support as top priority for 
you?  

 

Which of the implementation 
principles and guidelines would 
you not support and why? 

<please address in particular cases where you have a preference 
on proposed options or alternative solutions> 

Suggestions for 
modifications/additional 
implementation principles and 
guidelines 

 

Your recommendations for large-
scale EO Data storage in Europe 

 

Your recommendations for cloud-
based scalable processing in 
Europe 

 

What technology/standard 
investments would you suggest to 
address with priority 

 

Any suggestions for reuse?  
Any further suggestions for the 
business interoperability layer? 

 

Any other suggestions?  
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Feedback on the Data-driven Platform Layer  
Are there any aspects that should 
be better clarified? 

<leave blank or specify parts that are unclear to you> 

Which of the implementation 
principles and guidelines would 
you fully support as top priority for 
you?  

<indicate IDs> 

Which of the implementation 
principles and guidelines would 
you not support and why? 

<please address in particular cases where you have a preference 
on proposed options or alternative solutions> 

Suggestions for 
modifications/additional 
implementation principles and 
guidelines 

 

What open source framework 
approach would you suggest to 
use (ref. URL02) 

 

What technology/standard 
investments would you suggest to 
address with priority 

 

Any suggestions for reuse?  
Any further suggestions for the 
business interoperability layer? 

 

Any other suggestions?  
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Feedback on the Community-driven Platform Layer  
Are there any aspects that should 
be better clarified? 

<leave blank or specify parts that are unclear to you> 

Any specific suggestions for initial 
investment into disruptive 
technologies ? 

 

Any specific suggestions for 
additional community platforms? 

 

Which of the implementation 
principles and guidelines would 
you fully support as top priority for 
you?  

<indicate IDs> 

Which of the implementation 
principles and guidelines would 
you not support and why? 

<please address in particular cases where you have a preference 
on proposed options or alternative solutions> 

Suggestions for 
modifications/additional 
implementation principles and 
guidelines 

 

What technology/standard 
investments would you suggest to 
address with priority 

 

What specific functionalities would 
you suggest to be addressed for 
the algorithm hosting and end-to-
end service chaining 

 

What additional security/privacy 
issues should be addressed? 

 

Any suggestions for reuse?  
Any further suggestions for the 
business interoperability layer? 

 

Any other suggestions?  
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Feedback on the Exploitation Layer 
Are there any aspects that should 
be better clarified? 

<leave blank or specify parts that are unclear to you> 

Would you consider to use a 
community platform (TEP or REP) 
for your research and business 
activity? If not, why? 

 

What are the key services you 
would wish to use on a TEP/REP 
platform? 

 

What would you consider the key 
technical and infrastructure 
capabilities to provide “Information 
as a Service”? 

 

What would you consider the key 
functions a TEP/REP should 
provide to become a collaboration 
platform for the specific 
community? 

 

What capabilities would you 
suggest to onboard with priority? 

 

Which of the implementation 
principles and guidelines would 
you fully support as top priority for 
you?  

 

Which of the implementation 
principles and guidelines would 
you not support and why? 

<please address in particular cases where you have a preference 
on proposed options or alternative solutions> 

Suggestions for 
modifications/additional 
implementation principles and 
guidelines 

 

Any other suggestions?  
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