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INTRODUCTION 

The objective of GMES is to provide, on a sustained basis, reliable and timely services related to 
environmental and security issues in support of public policy makers’ needs.  

One important contribution to the implementation of GMES services relies on technical activities 
linked to design, demonstration and validation of service components or methodologies. Several 
technical activities dedicated to GMES have started in the frame of ESA GMES Service Element 
and European Commission 6th Framework Programme for Research and Development. The ESA 
and EC FP6 funded projects have defined and demonstrated to a certain extent which services can 
be made available on an operational basis in the short term. They have as well defined the future 
research actions to be undertaken. 

Taking stock of these technical activities, and in line with the agenda given to GMES, the 
European Commission proposed to select three first pilot services, known as “Fast Track Services” 
(FTS), which could realistically start their pre-operational phase in 2008. These services, i.e. 
Emergency Response, Land Monitoring and Marine Core Services are characterised by a technical 
maturity, an availability of resources and infrastructure, and a user uptake. 

Linked to the selection of these pilot services, the European Commission has defined an 
implementation process, which includes the setting up of Implementation Group. Each 
Implementation Group has been invited to address (directly or through external expertise) a 
number of issues linked to pilot service implementation, such as scope, functionality and 
architecture of the service, need and requirements for relevant space and in situ observation 
infrastructure, structure and governance of the service, link with downstream services. Building on 
the achievements to date, the Implementation Groups have provided recommendations about the 
way forward for the three FTS (Land, Marine and Emergency Response) through their reports to 
the GMES Advisory Council. 

The recommendations being produced by the FTS Implementation Groups, the capabilities being 
developed within the EC FP-6 Integrated Projects, and the services currently being demonstrated 
within the ESA GMES Services Element activities should thus be the basis for the definition of the 
FTS services. 

1. PURPOSE AND SCOPE OF THESE GUIDELINES 

The purpose of this document is thus to help the consortia proposing projects for the first call of 
FP7 in organising their approach to ensure a structured development and validation of a pre-
operational GMES FTS, and prepare the future evolution of these services. It thus provides 
some guidance for the development phase of the FTS. 

It comes in complement to the information provided in the Work programme and to the 
recommendations contained in the Implementation Group reports. The Work programme will 
always prevail over this document. 

In order to provide an operational service whilst minimising the risks, it is suggested to keep in 
mind a certain number of principles: 

(1) Principle of Service Validation by Users: The validity of the Fast Track Service is to be 
formally assessed by the users of the service. The users may be supported by expert 
scientific and technical teams in order to plan, execute, review and document the 
comprehensive validation of the FTS. 

(2) Principle of Traceability to User Needs: All specifications, and all external requirements 
(e.g. access to EO and in-situ data (types and volume)), should be explicitly traced to 
applicable User Requirements. 
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(3) Principle of Operational Service: the infrastructure underlying a pre-operational service is 
expected to have the necessary capacity, throughput and redundancy (for instance, to ensure 
parallelism of operational production, and development and validation of future services) to 
provide validated and quality controlled products to the users 

(4) Principle of Formal Development process, by first defining the commitments towards 
users, the requirement on the infrastructure and operations, developing solutions to these 
requirement, testing and validating them in front of the original requirements 

(5) Principle of System Verification by Operators through formal system acceptance tests, 
witnessed and certified by the operators of the system. These tests demonstrate that the 
infrastructure is correctly installed, configured and produces the expected output in the case 
of both nominal and non-nominal operating conditions. 

(6) Principle of Optimal Re-use: A lot of already existing infrastructures and specialised 
processing facilities from different players within Europe have already been developed, 
which may largely contribute to the service. Consistently integrating the existing elements in 
a coherent set, thus minimising the new developments, is certainly an approach to be 
considered to minimize the overall risk. 

 

These guidelines thus define: 

(1) The general implementation issues at stake 

(2) The suggested mechanisms for involvement of users 

(3) The suggested product validation 

(4) The suggested system development and verification 

(5) The suggested system pre-operational qualification and service validation 

(6) The research activities to be performed for service evolution 

(7) The suggested project management approach 

(8) Suggested set of content of Proposals 

 

Annex A suggests a list of documentation to be produced for the activities of System development, 
Service validation and Project management. 

Annex B gives further detail on the suggested activities to be carried out for System development, 
implementation and verification. 

Annex C lists suggested mechanisms to cope with evolving issues. 

Annex D gives further details concerning the management documents 

2. GENERAL IMPLEMENTATION ISSUES 

2.1. Approach to system development and pre operational validation of the service 

In order to achieve the overall objective of developing and validating the pre-operational GMES 
Fast Track Services, the approach depicted in figure 1 may be suggested: 
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Fig 1: Activities needed for pre-operational validation of GMES services and products 

The first three activities (scientific activities, service validation, and system development) should 
be conducted in parallel from the start of the project, to prepare all inputs needed before the final 
pre-operational qualification and validation can begin. It is expected that the two first activities 
will be built upon research projects carried out previously. 

Scientific Activities: This ensures that targeted development of algorithms, models, data and 
information products related to the fast track service are carried. Each activity starts with explicit 
service specifications for new and improved information, performance and service quality. It 
results in specifications and prototypes for new and improved algorithms, models, and reference 
data that are to be subsequently integrated into the system to deliver the pre-operational service. 

FT Service Validation using prototype capabilities. This engages users and scientists to validate 
FT services in the most representative and extensive manner possible. It could make use of 
prototype production chains and systems that may be currently available, but are not specifically 
designed, dimensioned, optimised, integrated or scalable, to support the long-term operations 
foreseen for FT services. The objective of this activity is to validate the scientific content of the 
algorithms 

System Development and Verification This starts with the definition of the service and ends with 
a hardware and software infrastructure implementing the new algorithms and models delivering the 
FTS , integrated with the other elements of the GMES chain (data sources, downstream services) 
and technically validated (but not operationally qualified) 

Pre-operational qualification of the system and validation of the services combined. This starts 
when the system development and verification has been completed. During this activity the FT 
services are generated and delivered under the most realistic conditions possible, using the Fast 
Track Facilities. The services are validated (and if necessary re-validated) by a representative set 
of users for an extended period, possibly making use of the results of the validation activities 
performed using prototype activities. The system performance under pre-operational conditions is 
monitored. All identified anomalies (in system and services) are formally documented and resolved. 
This activity results in formal qualification of the system for use by its operators, and concludes 
with formal validation of the service by the users. 

System 
development 

and verification 
 

(build the pre-operational 
infrastructure) 

Scientific activities 
(develop new data, algorithms, 

models and products) 

Product validation 
activities 

(use prototype systems what is 
available now) 
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2.2. Baseline of the service 

In order to implement the process above, the service should be baselined by defining the user 
requirements and the service specifications, which describes what services the FTS will provide to 
answer these user requirements. 

2.2.1. User requirements 
The Fast Track Implementation Group (IG) report constitutes the top-level statement of 
requirements for each Fast Track Service.  

Each report identifies the target user communities and their common needs, and defines the overall 
scope and information content of each Fast Track Service. Each includes a high-level architectural 
concept considered as suitable for the corresponding FTS, based on a layered service model of 
Core and Downstream services.  

The needs of individual user organizations have been extensively documented in EC, ESA and 
national GMES projects. The IG reports take account of these individual needs at broad European 
level, and are provided as complementary guidelines. 

A formal User Requirement Document (URD) should be defined considering these existing 
statements of user needs. It should include sufficient information from which the complete EO and 
in-situ data access requirements can be determined. This should constitute the root of the Fast 
Track Service documentation tree. 

2.2.2. Service Specifications 
The GMES FT service specifications should be derived from (and fully traceable to) the URD.  

The Fast Track Service Specifications (FTSS) should describe the commitment of the service 
provider, and should only address issues that are of relevance at the user interface. Each FTS is 
expected to be composed of individual, unique, named, constituent data products. The FTSS 
should include: 

(1) A description of the constituent data products that make up each service  

(2) For each product and each class of service delivered within the framework of the service: 

(a) a description of the product (including the applicable derivation method) and of its 
content (including quality indicators and e.g. geographic coverage, spatial & temporal 
resolution, temporal extent, sampling frequency …); 

(b) quality and delivery characteristics of the product (in particular timeliness, accuracy and 
completeness, geographic coverage, conditions, constraints or user standards to be met 
for delivery of this information); 

(c) dissemination mechanism (including details as to how a user can access the data, like 
ordering, cataloguing, discovery, subscription mechanisms) and format (Parameter 
definitions, Units, Accuracy, precision); 

(d) availability (i.e. the committed availability of the service in terms of products delivered 
over one month that are in accordance with the specified product quality and format), 
maximal outage durations. 

(3) user support commitments (e.g. helpdesk description with availability and turnaround times, 
training, handling of service outage notifications, handling of request for specific data,  etc); 

(4) reporting commitments (including a description of all the tools and methods that will be used 
to demonstrate that the provided service complies with all aspects of the FTSS)  
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2.3. External interfaces 

Earth Observation systems, collecting data from space or in situ, should be considered as external 
interfaces of the system supporting the FTS, i.e. the Core Service Facility (CSF). 

The CSF external interface control documents (ICDs) of the CSF (specifying input sensor data, 
product levels, formats etc.) should explicitly trace to the external data inputs defined in the 
Service Specifications.  

The CSF should access to these external data sources through specific mechanisms supported by 
European Commission funding.  

The FP7 projects should elaborate requirements about external data required by the FTS and 
propose a mechanism to further refine these requirements.  

2.4. Service and system evolution 

User needs and feedback constitute the primary source of requirements for service evolution. 

The FTS process is based on a limited set of services to be available in the short term (first 
building block of Core Services). During the subsequent operations the Core Services will have to 
be enhanced, to take into account new user requirements, new users, new input data and new 
methodologies The Core Services should be designed with such an evolution concept embedded 

In the future, during the operational phase, service evolution will have to be planned and executed 
in a controlled manner. It should be ensured that proven new results from the research activities 
are first translated into operational software, then exhaustively tested, formally qualified for 
operation, and then integrated as system upgrades into the CSF.  Service evolution should not 
disturb existing operational services and their users. 

The CSF system should be designed so that it can later gracefully evolve to support the foreseen 
service evolution.  

This translates into a generic requirement for system scalability and flexibility. The specifics for 
all system requirements should be explicitly traced to the Service Specifications, in particular to 
the Operational Service Scenarios.   

System scalability should allow for improved system throughput capabilities to support the 
foreseen growth in service volumes and response times.  

System flexibility, maintenance and configuration control procedures should allow updating, 
testing and validating the system once operational. This should accommodate: 

- Implementation of new services. The architecture should be modular enough to implement new 
services within the existing framework without interrupting the service and by reusing a 
maximum of common elements 

- New users. The system should include sufficient margins to increase the customer base by only 
increasing hardware and communication infrastructure 

- New input data/new processing methods: The system should be able to cope with an evolution 
of the input data and an evolution of the data processing methods which will enhance the 
existing services. The architecture of the system should foresee the mechanisms to implement, 
test and validate these enhanced services in parallel to the provision of the existing ones in 
compliance with the INSPIRE Directive requirements. 

3. SUGGESTED MECHANISMS FOR INVOLVEMENT OF USERS 

A Core group of independent (external)user organizations should be involved to ensure that the 
planning, execution and reporting of the FTS validation is complete and conclusive.  
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Since the core services are pan-European and multi-purpose in nature the user organizations 
involved should be those with a statutory mandate for implementing the relevant European and 
multi-lateral policies. This Core user group should include user federating organizations (e.g. 
European, national)  that already coordinate the operational needs of a representative group of 
constituent (e.g. national or regional) members organizations.  

The core user group should provide access to internal facilities, resources, expertise and 
independent data sets (e.g. in-situ, models, historical) as required for the validation. 

Service Validation Agreements (SVA) should be established between the providers of the FTS and 
each participating User organization. Each SVA should specify the services to be delivered and 
validated, the temporal and geographic coverage, all timeliness requirements, and all other relevant 
performance requirements. The resources, facilities, data and expert man power that the user 
commits to the validation should also be detailed. The SVA should be endorsed (signed) at 
Director-level by the user organisations.  

4. SERVICE VALIDATION 

Service validation should comprehensively represent the full set of geographic, environmental, 
temporal and policy conditions under which the Fast Track Services are to operate. 

Validation should cover at least: 

- Scientific validation of the information content and quality of each constituent data product 
(i.e. product validation in Fig.1), over a fully comprehensive range of geographic and 
environmental conditions for an adequate time period.  

- Technical validation of the service-level characteristics (e.g. availability, completeness, 
timeliness, reliability, responsiveness ) 

- User assessments of impact (benefits) of the service for its intended multiple uses within a 
range of different policy contexts. 

The overall validation activity should be decomposed into a series of individual, targeted validation 
campaigns. Each campaign should implement one or more of the Service Validation Agreements 
established with users. Each should start with a detailed Service Validation Plan (SVP) and 
complete with two reports: 1) Scientific Validation Report (SVR) and 2) User Assessment Report 
(UAR). The UAR should cover the service-level characteristics and the user impact assessments. 
Both reports should include explicit recommendations for improvements to the service. Validation 
Reports should be produced annually and the resulting user feedback should define the scope of 
service evolution activities. 

5. SYSTEM DEVELOPMENT AND VERIFICATION 

A standard process for engineering a system should be adopted for development of the GMES 
Core Service Facility (CSF).  

Examples of such standard approaches can be found at the International Council on Systems 
Engineering (INCOSE, www.incose.org) and include: 

- Institute of Electrical and Electronics Engineers IEEE1220-2005 – IEEE Standard for the 
Application and Management of Systems, 

- International Standards Organisation ISO/IEC 15288:2002 – System Life Cycle Process, 

- European Cooperation for Space Standardisation ECSS-E-10 Space Engineering. 
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The standard systems design approach and methodology should be adapted for the GMES CSF 
such that is appropriate and best suited to the definition of complex systems where many diverse 
elements already exist. The design methodology for the CSF should focus on issues such as : 
integration, networking, adapting existing components and utilizing existing infrastructures, as 
opposed to designing new systems from scratch. 

The development lifecycle for the GMES CSF should contain (at least) the following main 
milestones: 

- System Requirements Review (SRR), which completes the system definition and 
analysis phase 

- Preliminary Design Review (PDR), which completes the architectural design phase 

- Critical Design Review (CDR), which completes the detailed design phase 

- Verification Readiness Review (VRR), which completes the implementation and 
integration phase  

- Validation Readiness Review (VARR), which completes the verification phase and 
assess readiness for validation phase. 

However, the proposers may suggest any alternate process allowing the same level of quality and 
consistency of the developed/integrated system, and the same control over the development 
(definition/development/integration and test) process. The ultimate aim is to have a controlled 
process delivering a CSF is integrated with other GMES elements, configured with operational 
data, validation test procedures established and operational management procedures agreed. 

A set of suggested documentation to be produced during the CSF development process is given in 
Annex A. 

A set of suggested activities and document content are given in Annex B for each of these phases. 

6. PRE-OPERATIONAL QUALIFICATION OF SYSTEM AND VALIDATION OF 
SERVICES  

The main inputs to these activities are the results of the Validation Readiness review of the GMES 
CSF system. The purpose of this phase is to fully validate the FT services with users. 

The purpose of the pre operational validation is to demonstrate, through the execution of the 
validation testing described in the service validation plan and further defined in validation 
procedures, that the system that has been developed, together with the operational and maintenance 
arrangements, is capable of fulfilling the operational service requirements contained in the Service 
specifications. 

Validation should be carried out for each GMES product and service to demonstrate, where 
possible, that the information content of the product is in agreement or consistent with 
independently measured data or information for the geophysical parameters concerned. For this 
purpose, one can imagine the parallel production and provision of FT Services to users both from 
the prototype environment using existing capabilities (serving as reference data), and from the 
GMES CSF. In cases where data products need to be validated in different circumstances (e.g. 
geographic regions or environmental conditions), separated validation procedures should be 
executed and formally documented for each necessary circumstance. 

The consortia should foresee that validation is supported by a scientific expert team independent 
from the facility developers, possibly composed of representative user organisations. 

As the main goal of this phase is to draw conclusions regarding readiness for possible future 
routine operations, emphasis should be placed on ensuring that the service infrastructure used 
during this phase is as representative as possible of the final operational configuration, including: 
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- Service infrastructure configuration; 

- Processes and procedures; 

- Personnel; 

- Service monitoring and reporting mechanisms. 

During this phase, particular attention should be given to ensuring that the outputs of the service 
monitoring and reporting mechanisms can be directly correlated to the all the committing service 
parameters defined in the Service specifications (e.g. accuracy, availability, timeliness, etc) so that 
conclusions can readily be drawn concerning compliance with the FTSS.  

A progressive phase-in to operations by increasing the volume of services delivered and by 
extending the range of operational conditions (both nominal and non-nominal) under which the 
system functions can be envisaged. These include service delivery for different geographic regions 
and different environmental conditions. 

 

Once testing has been completed, a Pre-operational Readiness Review (PRR) should be held to 
decide what operational readiness conclusions can be drawn from the validation testing; including 
any consequent updates to the service provision baseline 

7. RESEARCH ACTIVITIES FOR SERVICE EVOLUTION 

An important aspect of the preparation of an operational service is the setup of the evolution of 
this service towards enhanced existing services making use of new observation data or towards 
additional connected services following the evolution of the user request. It is therefore crucial that 
each FTS, in its own area, defines, develop and validate the products that will be at the base of the 
next service evolution.  

In researching developments or upgrades for GMES services, the specific improvements over 
existing capabilities should be identified. These improvements should be analysed and expressed in 
the form of SMART parameters that quantify their impact and increased value brought to users’ 
operations. 

Research activities should, if necessary, be integrated in the development process described above. 

8. SUPPORT ACTIVITIES 

The FTS development should be accompanied by support to both existing and new user 
communities, including training and capacity-building activities. 

It should be as well accompanied by support to the communications activities of GMES through 
provision of promotional material and attendance of personnel at key events. Particular attention 
should be given to raising the awareness of the citizen of the impact and benefits brought by 
GMES 

9. PROJECT MANAGEMENT APPROACH 

The project management should ensure full control, documentation and traceability of the activities 
performed during the course of the project, and should ensure that all developed elements are 
maintained under formal configuration control.  

As part of project management, comprehensive quality standards and procedures should be defined 
and formally applicable to the whole CSF. 

In order to ensure a controlled development the project, the project should rely on the adequate set 
of management documents, and each phase of the project should end with a formal internal project 
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review, allowing the validation of the activities performed in the phase, before initiating the next 
one. A possible list of management documents is given in Annex A and D. 

The reviews should be organised by the project itself and should be performed by independent 
experts appointed by the project. They shall not be mixed with the EC reviews foreseen by the 
grant agreement. The exact organisation should be defined shortly before the review itself, but the 
review should be formalised according to the following lines: 

(a) All documents should be provided three weeks in advance to the review date to the 
experts 

(b) The experts, through a Review Board, will formalise and document each comment on a 
dedicated form, the Review of Item Discrepancy (or RID). The RIDs will be sent one 
week prior to the review to the consortium that will need to be answered before the 
review. 

(c) During the review, all RIDs are analysed by the Review Board and a decision taken on 
the follow-up (closure with satisfactory answer, action, recommendation) 

(d) After the review, the report of the Review Board should be discussed and possibly 
endorsed by a decision body associated to the consortium. 

(e) After endorsement by the consortium decision body, all actions are closed by the 
consortium before the documents can be accepted and the next phase can start. A close-
out meeting can be foreseen if necessary. 

This process will be used in particular during the verification and validation phase to formally 
identify and track all non-compliances that result from the verification and validation activities. 

10. CONTENT OF PROPOSAL 

The proposals, whilst keeping the structure provided in the guide for applicants, should clearly 
outline the approach and logic to be adopted for the preparation of services, in line with the 
guidelines described above. In particular, the proposal should already elaborate on the following 
elements: 

- Intended service specifications, starting from the requirement already expressed by the 
implementation groups and using the outcomes of previous projects, with justification of 
this selection. 

- Intended service validation methodology and the corresponding suggested mechanism for the 
involvement of users 

- Intended requirement on the external interfaces and dependencies, including the 
identification of the required satellite and in-situ data 

- Intended CSF design, taking into account the technical and organisational constraints, and 
constraints coming from the intend re-use of existing software and infrastructures 

- Intended concept of operations, defining how the system will be staffed and operated to 
provide the proposed service 

- Intended research activities and interaction with the user community to define, develop and 
validate the next set of services in their respective domains. 

- Identification of the interactions required to allow a nominal development of the FTS 

- Intended development logic and associated documentation 

- Planned use of Standards for systems/software engineering 
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ANNEX A : OVERALL SUGGESTED LIST OF DOCUMENTS 
X indicates first issue and subsequent updates of the document. 

Document KOM SRR PDR CDR VAR
R ORR Comment 

Project Management Documents 

Project Management Plan  X X X X X X  

Interaction Plan X X X X X X  

Progress Report  Quarterly provision Includes deliverables report, QA report, schedule report  

Quality Assurance Plan  X - - - - -  

Configuration and Documentation Management Plan  X - - - - -  

Configuration Status Account Report  X X X X X X Baseline status at each review including Kick-off 

FT Service Documents 

User requirement Document X X X     

Fast Track Service Specification  X     Includes products specifications 

Operational Services Scenario   X     

Service Validation Plan  X X X X  For both algorithms and preoperational service  -To be gradually 
refined 

Service Validation Agreements  X      

Service Validation Reports   X   X For both algorithms and preoperational service 

User Assessment Reports   X   X  

CSF system documents 

System Concept Document   X  - - -  

System Design Justification File  X      

External service Requirement Document  X  - - - One per external service identified 

CSF Requirement document  X - - - -  
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Architectural Design Document   X     

External Interface Specification Document(s)   X X -  Between FTS and external entities (including site if relevant) 

Service Management Plan   X X X  To be gradually refined up to the level of procedures in Operational and 
Maintenance Procedures (OMP) 

CSF AIV Plan   X X X  To be gradually refined up to the level of test procedures and test cases 

Overall AIV Plan   X X X  To be gradually refined up to the level of test procedures and test cases 

Verification Tests File    X X  VRR: + integration tests results and integration tests report  
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ANNEX B: SUGGESTED ACTIVITIES FOR FT SYSTEM DEVELOPMENT 

1. SYSTEM REQUIREMENTS DEFINITION AND ANALYSIS PHASE 

1.1. Activities 

The objective of the requirement analysis phase would be to define, from currently available inputs: 

(1) Consolidated “User requirements”, considering the available inputs, in particular the outcomes of the IG reports 

(2) What services the project team proposes to develop and validate during the project to answer the URD with a 
justification about these choices? These services, which mainly consist of the provision of individual, unique, 
named, constituent data products, will be defined in a Fast Track Service Specification (FTSS). 

(3) How the service will be implemented in order to comply with the FTSS under the conditions required for the 
external input services? This should in particular address the apportionment of requirements between what the 
system (hardware and software) should do, what should be implemented through operational processes and 
procedures and what should be the requirements on the external data sources feeding the service. In order to 
systematically identify the required functions and data flows (in order provide the products and services defined 
in the FTSS) it is recommended that a structured methodology (e.g. functional modelling) is used. A system 
concept document should be established which will document the outputs of this activity and should be backed 
up by a design justification file which justifies the choices made and their rationale. 

(4) What are the requirements for external interfaces of the system under which the operational system can be 
delivered? In particular, what are the expected service characteristics from the satellite and in-situ data 
providers? This should be formalised in an External Service Requirement Document. The required input data 
should consistent with the input data flows identified as part of the structured methodology used for the 
derivation of the System Concept Document. 

(5) What are the requirements for software and hardware components of the system in order to implement the 
services described in the FTSS according to the proposed system design (documented in the System Concept 
Document)? These requirements should be defined in a Core Service Facility Requirement Document (CSFRD) 
that will be the basis for the next development phase. A high-level (implementation-independent) logical model 
should be constructed that covers the main functional, interface and performance attributes of the CSF system 

(6) What are the required human operations to be performed in order to deliver the service using the system defined 
in the CSFRD? These operations will be documented in the first draft of the Service Management Plan (SMP). 

(7) How the service will be validated, both at scientific and implementation level 

1.2. Documents 

1.2.1. System concept document 
The purpose of this document is not to establish the software and hardware architecture (to be established in the next 
phase), but rather to establish the overall system concepts that will lead to the most cost effective solution for the 
service provision, taking into account the FTSS and the existing constraints to deliver the service (e.g. already 
existing systems, characteristics of the already existing input data…). The document should address as a minimum 
the following issues and describe the optimal solution, after having performed the necessary trade-offs: 

• Analysis of the functions to be performed by the system (e.g. ingestion, processing, quality control, 
dissemination, calibration, validation, user services, archiving…) and analysis of the necessary input 
data (satellite data, in-situ data) and exchanges with external systems (e.g. data distribution, satellite 
observation requests). 

• Apportionment between the functions to be performed automatically by the system and the functions to 
be performed manually (with or without system support) 
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• Apportionment between the performances required by the system (availability, timeliness, 
completeness…), the performance requirements to be put on the external services. The impact on 
operations should as well be identified (e.g. constraints on maintenance). 

• Analysis of constraints on the system (existing elements, geographical dispersion, operational 
redundancy policy considerations…) and derivation of requirements 

• Analysis of the different operational modes of the system during its lifetime (initial operation, nominal 
operations, handling of failures, handling of degraded input data) and derivation of operational 
concepts, requirements on the system and on the operations. 

• Analysis of the handling of system evolution, in particular upgrade of the service with new input data 
(e.g. when new satellite data will be available), with new processing algorithms, with new functions, 
validation of new products or services without interruption of the nominal service. 

The two last activities should be documented in an operational scenarios specification (OSS) detailing for each 
identified scenario, what are the characteristics of the delivered service (what volume of which services delivered to 
which user community …) The trade-offs should be documented in a system design justification file 

1.2.2. External service requirement 
For each identified interface, an external service requirement document (ERD) should be elaborated which specifies 
the necessary boundary conditions under which the external service will be offered. These documents are derived 
from the system design and should express requirements in the same way than the FTSS. 

1.2.3. CSF Requirement Document  
The Core Service Facility (CSF) requirement document (CSFRD) derives both from the FTSS and from the system 
concept document and express the requirements on the hardware and software component identified during this 
phase. These requirements should consider the CSF as a “black box” and express the requirements as a minimum in 
terms of: 

• Functional requirements  

• Performance requirements 

• Design requirements (as an output from the concept document - e.g. requirements stemming from any 
operational redundancy policy, the possible need for separate, standalone environments to ensure that 
development can be conducted in parallel to routine operations - without impact……) 

• Operational requirements (requirements deriving from the operational modes the system has to withstand) 

• Security, safety, maintainability… 

• Testing requirements (requirements on the system to be able to perform its testing) 

Each requirement should identify how it will be tested 

This document, together with the external services requirements, is the input to the design and development phase. 
This documents specifies the design constraints (e.g. reuse of existing elements) applicable to the CSF. 

1.2.4. Service Management Plan 
A preliminary Service Management Plan should be established, whose purpose is to describe: 

• the operations and maintenance processes which are necessary for delivering the services described in the 
FTSS (with an emphasis on the human processes but also covering, in a high-level manner, the machine 
processes in order to provide a complete overview); 

• the service team management structure(s); 

• implementation roles and responsibilities (defined by relating implementation responsibilities for the defined 
operations and maintenance processes to the service team management structure(s)). 
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1.2.5. Service validation plan 
The purpose of the Service validation plan (SVP) is to demonstrate that the CSF, once verified and integrated with 
the other GMES elements, is fit for purpose under a set of realistic conditions and thus, to describe the approach to 
pre-operationally validating the service. Typically this plan will identify sets of operational scenarios that will need to 
be tested to demonstrate that the requirements of the FTSS can be fulfilled. Extensive use will be made of the SMP, 
OMP and FTSS when deriving the SVP. 

 

1.3. Review 

This phase should end with a System Requirement Review (SRR) where the different documents generated during the 
phase will be assessed. The process should be supported by a traceability procedure that will demonstrate how far: 

• The URD answers to the user expectations as expressed for instance by the IG group reports 

• The FTSS answers to the URD 

• The system concept is appropriate to fulfil the requirements of the FTSS 

• The CSFRD, ERDs and SMP implement the necessary functions and actions to implement the 
commitments taken in the FTSS. 

• The SVP is implements the necessary steps to validate the requirements of the URD and the 
commitments of the FTSS. 

2. SYSTEM ARCHITECTURAL DESIGN PHASE 

2.1. Activities 

The main inputs to this phase are the CSF system requirements and the External requirement documents 

The main purpose of this sub-phase is: 

•  To further develop architectural design of the service provision infrastructure, initially elaborated at the 
proposal stage, through for instance the elaboration of a high-level physical model of the CSF system that 
identifies main components of the system (software and hardware) together with their interfaces that 
establishes the overall design framework for the subsequent development The design framework should be 
adaptable (easy to modify and maintain), efficient (make best use of available resources) and 
understandable (can be built, operated and maintained). All design decisions should be recorded and 
justified. The decomposition of the system into its main components should be to a level of definition that is 
sufficient to allow small groups to work in parallel on their subsequent detailed design and implementation. 

• To define the components and the exchanges between them,  

• To further consolidate the external interfaces,  

• To perform prototyping as necessary to justify the design,  

• To define how the system will be integrated and tested,  

• And to further define how the system will be operated.  

In the case where the CSF is built from existing building blocks, the design phase will concentrate on the overall 
system consistency, the newly developed items and the interconnection between elements. 

2.2. Documents 

The following documents are suggested to support the outcomes of the design phase: 

(1) an architectural design document and the associated design justification file and prototypes where necessary 

(2) External interface specifications (deriving from the ERD) 
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(3) Assembly, Integration and Verification plan 

(4) A preliminary Service Management Plan  

(5) A Service Validation Plan 

2.2.1. Architectural design document 
The Architectural design document describes how the requirements defined in the SRD will be implemented. The 
ADD should describe at least: 

• the functional (logical) architecture (apportionment of requirement between components);  

• the software architecture proposed for realising the functional architecture (with traceability to the functional 
architecture); 

• the hardware architecture; 

• the mapping of the software architecture onto the hardware architecture; 

• traceability of the proposed design to the CSFRD. 

The ADD is substantiated by the necessary trade-offs, gathered in a design justification file. Prototyping may be 
necessary to validate a certain number of concepts and to propose an adequate Human Machine Interface 

2.2.2. External interface specifications 
The external interface specification detail the mechanisms implemented between the relevant CSF subsystems and the 
external entity (protocols, data exchange mechanisms, data formats…). Specific attention should be given to the 
interface towards the user in defining precisely the format and content of the products delivered to the users. For each 
product, the information content and format of each data product should be fully formalised in a product 
specification document (PFS). This should include the formal definition, accuracy, precision and units, for each 
parameter in the product. This specification should identify both the in-situ (terrestrial) and space-based components 
of the information content. 

2.2.3. Assembly, Integration and Verification plan.  
Two levels of AIV plans should be defined: 

•  An AIV plan at CSF level, whose purpose is to describe the activities to be performed to assemble the various 
subsystems, test and verify the functions and performances of the CSF. This AIV plan does not address the 
integration of the CSF with the external interfaces which will be simulated at this stage with the appropriate 
test tools. The AIV plan should be built in order to ultimately verify all CSFRD requirements that should be 
verified through testing. 

• An overall AIV (OAIV) plan at system level, whose purpose is to describe how a verified CSF will be 
integrated and tested with the actual other components of the GMES system (space segment component, in-situ 
data providers). This overall AIV plan should be built in order to first verify the integration according to the 
ERD requirements and, second, to assess whether the overall chain complies with the requirements expressed 
in the FTSS 

Additionally, the projects may feel the usefulness to further derive the CSF specifications into subsystem 
specifications (Functional and performance specifications of all subsystems,  hardware and software components), 
for subsystems which are not reused “as is”, and to specify the internal interfaces between subsystems (the internal 
interface specifications would detail the data exchanges between subsystems in the same way than the external 
interface specifications). Finally, if specific tools are needed to support the AIV plan, they should be specified at that 
stage  

2.3. Review 

The Design phase ends with a preliminary design review (PDR). The purpose of the PDR is to assess and approve 
the preliminary design and assess the readiness to start the implementation phase. 
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3. SYSTEM DETAILED DESIGN, IMPLEMENTATION AND INTEGRATION PHASE. 

The purpose of the implementation phase is to develop, integrate and test the system that has been designed in the 
previous phase. A possible approach is given below. 

The implementation phase could be split into three sub phases: 

(1) The critical design phase, where all subsystems, interfaces and test procedures are defined to a level where 
implementation or procurement is directly possible. The critical design phase ends with a Critical Design 
Review (CDR). 

(2) The Production, Build and Integration phase, where subsystems are developed, implemented and integrated. The 
phase ends with a verification readiness review (VRR). 

(3) The verification phase, where the compliance of the CSF with the CSFRD and the external interface 
specifications is verified first with simulated interfaces, and then after the CSF has been integrated with the 
other GMES elements 

In parallel, preparation of the operational phase and its validation should be initiated by further defining the 
operational arrangements within the Service Management Plan, the associated Operational and Maintenance 
Procedures (OMP) and the Service Validation Plan (SVP) 

3.1. Critical Design Phase 

The purpose of this sub-phase is: 

• To further refine the design of each subsystem, completing their breakdown into development or 
purchase units that can be individually configurable. Software elements should be defined at pseudo-
code level and hardware elements should be defined at purchase/detail manufacturing specification.  

• To specify all external and interface specifications, including the output product formats 

• To finalize the design justification 

• To turn the AIV plan into AIV test plan and procedures up to a level allowing the actual test of the 
subsystem and their integration, including the definition of pass/fail criteria…  

• To finalize the engineering standards and to finalize the SMP 

The phase ends with a Critical Design Review where the detailed design is approved, together with the detailed 
definition of all interfaces 

3.2. Production, Build and Integration 

The purpose of the phase is to produce/procure the CSF elements, unit test them and integrate them into a functional 
CSF. The following activities should be performed during this phase: 

(1) Implement and test the code of the software elements, purchase or develop the hardware elements 

(2) Configure and integrate hardware elements 

(3) Build the subsystems by integrating the hardware and software elements 

(4) Test the subsystems and verify their compliance in front of the subsystem specification 

(5) Integrate the subsystems according to well defined integration steps and verify the integration according to the 
specified internal interface specifications 

(6) Develop and verify the test tools, define and procure the test data necessary for the verification phase, and 
finalise the test procedures for the CSF verification in isolation and integrated with other GMES elements 

(7) To continue deriving from the SMP Operational and Maintenance Procedures which describe in more detail the 
activities that need to be undertaken by the operators using the system to render the operational service; 

(8) To derive validation test procedures from the SVP ensuring that the demonstration the CSF is fit for purpose, 
up to the level of test cases and pass/fail criteria I think there is also a bullet needed on the derivation of the 
SVP itself 
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This phase ends with a Verification Readiness Review, where the CSF is integrated, and ready to be verified and 
technically validated as a whole, with operational procedures available 

3.3. CSF verification 

The purpose of this phase is: 

(1) To verify in-plant that the system meets all requirements defined in the CSFRD and external interface 
specifications with simulated interfaces 

(2) To ship the system on-site and verify again that the system meets the requirements at its target location, unless 
the system is initially installed in its final location. 

(3) To integrate the system with the other components of the GMES system and verify that the FTS properly 
interfaces with the external elements, according to the interface specifications. 

(4) To finalise the preparation of the CSF validation by finalising the SMP, OMP, SVP and the associated 
validation test procedures. 

(5) To configure all elements of the CSF (databases, configuration parameters…) 

This phase ends with a validation readiness review, where the CSF is integrated with other GMES elements and 
configured with operational data, validation test procedures established and operational management procedures 
agreed. The purpose of the review would be to: 

a) to review the results of the verification tests 

b) to assess readiness for the start of the validation activities (to be conducted in the next phase) 
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ANNEX C : EVOLVING ISSUES 
A certain number of issues will need to be clarified during the course of the project, and the resolution of these issues 
will require interactions with the Commission Services or with external entities. These interactions should be defined 
in an interaction plan. 

1. EXTERNAL INTERFACE SPECIFICATIONS.  

Interfaces between the FTS and external entities are initially defined during the requirement phase. During this phase, 
the consortium will propose, after having analysed the existing constraints (e.g. already existing systems) and made 
the necessary trade-offs  what are the deliverables / services to be provided to the FTS by the external systems and at 
which location these services should be provided. A set of meeting points should be foreseen during this phase with 
the providers of the external services in order to converge towards an agreed ERD at the Requirement Review. 

Once the apportionment of activities has been baselined, the consortium should further refine the interface 
specification up to the bit level, including protocol, error handling, data type, size and format aspects, update and 
transfer frequencies, transfer media, compression/encryption mechanisms etc…. Further meeting points should be 
foreseen with the external entities up to the CDR. 

2. AVAILABILITY OF INPUT DATA 

Satellite and In-situ data will be needed not only to provide the operational service, but as well to individually test the 
subsystems, test and verify the FTS and validate the service. The Commission has foreseen a mechanism to provide 
the necessary satellite data which will follow its own lifecycle. However, the Consortium needs to identify which data 
will be necessary from the external service at which stage of the development. The Consortium should as well 
propose an alternative solution for securing the data provision, should the request be incompatible with the 
development lifecycle of other elements. 

 

ANNEX D : SUGGESTED MANAGEMENT DOCUMENTS 
The project management should be supported by the following sets of documents, or a set of documents that will 
ensure the same level of control over the project development: 

Project Management Plan, including a Project Breakdown Structure, a Work Packages Description,  a description of 
the management of evolving issues and a risk register, identifying all relevant risks (and items on a critical path). For 
each item a strategy should be defined to minimise the risk and control points should be identified to allow the risk to 
be monitored. 

(1) Quality Assurance including all engineering standards needed to ensure a coherent development of the CSF, 
documented in the Quality Assurance Plan and procedures 

(2) Configuration and Documentation Management plan including Change Control Plan and Procedures, which 
defines the documentation, software, operational data and hardware configuration control during the 
development, integration and testing, accompanied by a Configuration Status Account Report (CSAR) which 
reports on the contents of a configuration baseline 

(3) Design and Development Plan which should define all engineering activities and how they will be controlled.  

(4) Interaction planning The FTS development requires close interaction between the consortium and external 
entities. The document should include the exact dates for provision of inputs to/from external entities 
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ANNEX E : ACRONYMS 
AIV Assembly, Integration and Verification 

ANSI American National Standards Institute 

CDR Critical Design Review 

CSAR  Configuration Status Account Report 

CSF Core Service Facility 

CSFRD Core Service Facility Requirement Document 

EC European Commission 

ECSS European Cooperation for Space Standardisation 

EO Earth Observation 

ESA European Space Agency 

FP Framework Programme 

FT  Fast Track 

FTS Fast Track Service 

FTSS Fast Track Service Specifications 

GMES Global Monitoring for Environment and Security 

ICD Interface Control Document 

IEEE Institute of Electrical and Electronics Engineers  

IG Implementation Group 

INCOSE International Council on Systems Engineering 

ISO International Standards Organisation  

OMP Operational and Maintenance Procedures 

PDR Preliminary Design Review 

PFS Products Format Specification 

PRR Preoperational Readiness review 

RID Review of Item Discrepancy  

SMART Specific Measurable Achievable Relevant and Time-bound 

SMP Service Management Plan 

SRR System Requirements Review 

SVA Service Validation Agreement 

SVP Service Validation Plan 

SVR Service Validation Reports 

UAR User Acceptance Reports 

URD User Requirement Document 

VARR Validation Readiness Review 

VRR Verification Readiness Review 

 


