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1. Scope

1.1. Identification

This Concept of Operations document describes the capabilities of the Global Earth Observing System of Systems (GEOSS) through articulation of a GEOSS Common Infrastructure (GCI). This common infrastructure includes the shared functions including those that link the various resources of GEOSS together.

1.2. Document overview

The purposes of this ConOps document are: 1) to build consensus among user groups, sponsoring or contributing entities, and developers on the requirements, scope, and functionality of the GEOSS Common Infrastructure (GCI) and 2) to communicate the user’s needs for and expectations of the proposed system to the operatoroperators and community. The primary intended audiences of this document are the solutions developers who use the GCI and are responsible for its design and the owners or managers who will need sufficient knowledge to support sustained operations within GEOSS. 

In addition, users should read this document to determine whether their general requirements have been correctly specified and to verify the developer’s understanding of their needs. Owners should read it to understand users’ needs and the developer’s understanding of those needs. Developers will use this ConOps document as a basis for system development and refinement activities, and to familiarize new team members with the problem domain and scope of the GCI.

1.3. System overview

GEOSS is a “system-of-systems” for coordinating access to earth observation data and services contributed by member nations and professional organizations in support of one or more societal benefit areas (SBA). A primary objective of the system is to increase awareness, access, and integration of disparate systems by existing and new applications. To realize such a level of interoperability across many systems, the development of system interfaces that support and advertise well-known protocols and standards is required. 

The GEOSS Common Infrastructure (GCI) is defined as the set of critical service components that are required for the discovery, classification, and integration of contributed, externally-operated services. along with standards and best practices associated with GEOSS earth observation systems and services. 
GEOSS encompasses both the CGI and offered earth observation systems and services by GEO member nations and participating organizations. The scope of this ConOps is to discuss the specific features of the GCI that are required to promote the successful operation of GEOSS.

The sponsors of GCI include the GEO member nations and participating organizations and the individuals and projects that view GEOSS through support of nine official Societal Benefit Areas. The GEO Secretariat has had a role in maintaining and promoting access to GEOSS through its coordination and outreach responsibilities, and will be a key sponsor of the GCI. End-user organizations, software developers, solutions integrators, and decision-makers are anticipated as the primary audience of the GCI to discover and evaluate available GEOSS-registered resources.

A conceptual architecture is depicted in Figure 1 for GEOSS. Providers of systems offer them to GEOSS. End-users affiliated with one or more of the Societal Benefit Areas discover the offered resources and are able to access the registered systems through GEOSS. Not articulated elsewhere in the GEO or GEOSS materials, the capabilities that exist within the central oval are, in fact, the core functions of the GCI, focused on registration of and access to and the interoperability of components and services. GEOSS is represented as inclusive of all activities represented in the diagram.
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Figure 1 – Conceptual architecture of the GEO Information System, 
also known as the Global Earth Observing System of Systems (GEOSS)

2. References
2.1. Referenced documents

[ADC 2007] Tactical Guidance for Current and Potential Contributors to GEOSS, October 8, 2007, ftp://ftp.wmo.int/Projects/GEO/ADC/Public/ADC_Guidance_Docs/Tactical_Guidance_Oct08.doc
[GEOSS 2005] The Global Earth Observation System of Systems (GEOSS)

10-Year Implementation Plan, as adopted 16 February 2005,
http://www.earthobservations.org/documents/10-Year%20Implementation%20Plan.pdf

2.2. Acronyms and Definitions

GEO – Group on Earth Observation

GEOSS - Global Earth Observing System of Systems

GCI – GEOSS Common Infrastructure 

IOC – Initial Operating Capability

SBA – Societal Benefit Area(s)

3. Pre-existing situation

This section describes the status of the GEOSS at its inception, circa early 2005, as a result of concepts identified in the GEOSS Ten-Year Reference Document and Ten-Year Implementation Plan. The period being discussed spans from early-2005 to mid-2007, prior to the public availability of common GEOSS infrastructure components.

3.1. Background, objectives, and scope

The Plan identifies the following functional components that it collectively must support but that are not coordinated within and between each contributed component system [GEOSS 2005, p. 5]:

· To address identified common user requirements;

· To acquire observational data;

· To process data into useful products;

· To exchange, disseminate, and archive shared data, metadata, and products; and,

· To monitor performance against the defined requirements and intended benefits.

In order to operate as a whole, as a “system-of-systems,” a level of coordinated access to component and service descriptions, user requirements, observational data, products, and processes (e.g. models) must exist. A common cataloguing or registration capability is identified to organize all the GEO member nationsnationsnations’ and participating organizationsorganizationsorganizations’ and their contributions using common, agreed-upon standards.

The concept of interoperability is also a key principle in the potential success of a virtual GEOSS common infrastructure. Regarding standards, the 10-Year Plan stresses the identification and adoption of standards managed as “interoperability arrangements” and requires that a process and solution be completed within two years (of late 2005) to identify, maintain, and upgrade GEOSS interoperability arrangements (standards and practices). Reference to a common but growing set of standards is required by providers and users of the GEOSS to access diverse systems, protocols, and data formats. 
Finally, 
from these objectives, a facility is suggested to organize earth observation user requirements from multiple user perspectives in order to match them with existing and future earth observation systems. This can be used for gap analysis and to assist in measuring the performance of the GEOSS-registered systems in meeting societal benefit area needs. 
3.2. Operational policies and constraints

The operating principles of GEO and GEOSS are centered on the context of voluntary contributions of systems, components, and baseline support funding. The Plan notes that, “[m]ost of the resources will be provided through existing national and international mechanisms, and by voluntary contributions to special projects. Unless otherwise agreed, any costs arising from GEO activities will be borne by the Member or Participating Organization that incurs them and will be subject to the availability of funds, personnel, or other resources [p 11].”

An earlier version of the “Tactical Guidance for Current and Potential Contributors to GEOSS” [ADC 2007] promoted the use of a registration form to be filled-in and faxed to the GEO Secretariat for GEOSS Components and Services. This paper-based solution was a placeholder for an anticipated future system that would provide catalog access to GEOSS resources. No policy existed for the collection of information on standards (interoperability arrangements) though a solution was expected within two years -- by 2007.

3.3. Description of the pre-existing situation

The pre-existing situation had limited common information services provided on behalf of GEOSS as a whole. The development of volunteer-contributed solutions was anticipated to effectively link the GEOSS components together. A website to store reference and informational materials and calendars was deployed on behalf of GEO, populated by the GEO Secretariat. The website did provide a listing of GEO Members and Participating Organizations (M&PO) by name, but did not provide detail to the public about the organization or its offered systems (Components) and services. No information existed on the website about GEOSS-identified standards or user requirements.

3.4. Modes of operation for the pre-existing situation

Under the pre-existing situation, the following generalized workflow took place:

· a country or participating organization would contact the Secretariat to apply for membership in GEO

· the GEO organization would approve or disapprove the request

· a GEO Member country or participating organization could fill-in a form and send it to the Secretariat to be recognized as a GEOSS resource

· by request to the Secretariat, a user or member could discover what GEOSS components or services might exist for a topical or geographic area of interest

3.5. Users and other involved personnel

GEO M&PO 
administrators propose the nomination of the high-level systems (components) that they wished to have recognized as a contribution to GEOSS.

GEO Secretariat staff process the acceptance of M&PO membership and post lists of members on the website. They also respond to requests about GEOSS and GEO-related resources.

Users access the GEO website and contact the GEO Secretariat regarding GEOSS affiliations and available resources.

3.6. Support environment
Website access support was provided by the GEO Secretariat. The operation of nominated components and services was provided by the operating organizations. Being a largely non-automated system, there was a limited operational support requirement.

4. Justification for and nature of changes from pre-existing situation

4.1. Justification for changes

The 10-Year Implementation Plan forecast the voluntary contribution of GEOSS services for coordinated access to registered GEOSS resources. It further identified the context of interoperability and standards that would be required to function as a system-of-systems. A combination of systematic approach and deployed “common” services will be required to allow the independent systems to participate in a federated system-of-systems. This requires moving beyond a largely paper-based GEOSS to an automated and responsive set of common services that will facilitate access to and integration with offered member services and data.

4.2. Description of desired capabilities

As suggested in the 10-year implementation plan, a built-out GEOSS requires the following common capabilities to provide adequate functionality:

· Registration of offered GEOSS resources (components, services, and data), recognized
 standards and interoperability arrangements, user requirements, and best practices. The registries should allow easy submission of offered components and services and support standard search protocols and metadata formats to promote interoperability and integration.

· Standardized search across registered items and metadata catalogues to promote rapid access to inventory-level information about offered components, services, and data. Other resource types may be registered with GEOSS catalogues, including, but not limited to, software applications, training materials and courses, web sites/portals, news feeds/RSS, models, and documents.

· Primary user interface to integrate access to all registries, catalogues, and other resources – for the GEO community at-large and potentially for specific communities of interest. Interaction goals for the portal(s) include the ability to search, evaluate, and apply/integrate all GEOSS resources through a single user interface with minimal user interaction (“fewest clicks to content”) to connect to standards-based services offered by GEO M&PO.

Figure 2 depicts the enhanced capabilities in an operational view diagram. The contribution of resources related to earth observing systems are primarily data and services, and their descriptions (metadata). The central portion of the diagram shows the GEOSS Common Infrastructure that coordinates access to the systems, applications, models, and products. Users are shown in the context of the nine official GEO SBAs.

[image: image2.png]Registries: GEOSS

+ Services L2 Common

+ Standards
+ Best Practices |
« Requirements

G Infrastructure

N Climate —\yior  Weather

SOCigraL BeNEF!T




Figure 2 – Conceptual operational view diagram of the GEOSS Common 
Infrastructure (GCI) and its relationship to observations and end-users (SBAs)

5. Concepts for the GEOSS Common Infrastructure  

This section of the ConOps document details the general operating environment and high-level requirements of the existing GEOSS Common Infrastructure (GCI) and its interaction with external users and resources.

5.1. Background, objectives and scope

The GCI has the same objectives  defined in the GEOSS 10-year implementation plan but will accomplishaccomplishand accomplishes them through deployment of software operated on behalf of the GEO community. The primary effect of the GCI – the operational aspect of GEOSS – is to register and publicize the offered resources from the GEO community, encourage and support interoperability and to facilitate their re-use by end-users.

The operational GCI includes three four major capabilities that will be detailed in later sections:

· registries of GEOSS components, services, standards, requirements, and best practices,

· a common search facility, known as the GEOSS Clearinghouse, that simplifies search across all offered and registered resources, and

· a web portal that provides human users a “one stop” access to all GEOSS resources

· An access to support and interoperability services 

The scope of the GCI is limited to the functions of the registries, clearinghouse, and web portal and their interaction with external users and resources. The internal or “native” behavior of external systems is beyond the scope of either GEOSS or the GCI. External systems are expected only to expose documented, ideally standardized, external service interfaces.

5.2. Operational policies and constraints
The GCI operates within the context of voluntary contribution of services, as described in the 10-year implementation plan. All the identified registries are being offered by member countries or participating organizations, with the exception of the User Requirements registry for which a commitment is yet to be received. The linking of the registries, where appropriate, is being accomplished through pair-wise discussion and implementation. The operation of the three Web Portal and Clearinghouse candidates has been offered by a mixture of commercial and governmental organizations. As these common capabilities are fundamental to the success of GEOSS, the interruption of service caused by an offeror’s withdrawal would be damaging to the operation and usability of GEOSS. The development of a commitment framework for a GCI service level agreement  and transition planning requirements would help to mitigate such potential disruption of GEOSS service access.

Other than the design and operation of the GEO website by the Secretariat (and its hosting and IT support by the WMO) there is no current provision for operational funding for software acquisition, hosting, maintenance, updates, enhancement, or support of any or all of the GCI solutions (registries, web portal, clearinghouse). Such financial support for common services, if it were required, would need to be justified and approved by the Executive CommitteeCommitteeGEO Plenary and paid for by the GEO members. 

The GEO Secretariat continues to verify membership credentials for GEOSS offerings of Components and Services. Once they have verified that an offeror/publisher is a GEO member or participating organization, the registered component is flagged as part of GEOSS. It is an unwritten policy that non-GEO members may register/offer resources that would be so identified in the Component and Service Registry.

The Standards and Interoperability Forum (SIF) was established to provide an oversight group to the accession of standards and common practices, known as “special arrangements” into the Standards and Interoperability Registry. This group meets regularly to discuss and approve candidate external standards and practices in the registry where they are documented and named in a consistent way to promote re-use throughout GEOSS. They also work with users to facilitate the understanding and use of standards within GEOSS.
5.3. Description of the GCI system

The GCI operates in the context of external users and offered resources, as shown in figure 3. 
This figure builds upon the minimal detail of figure 2, and identifies the interactions within the GCI and external resources. The primary resources ‘outside’ of the common infrastructure are the web sites, services, data, and portals operated by other GEO members and participating organizations. Registered Components and Resources is a placeholder for all the offered component systems and their services. The existence and access points of these resources are visible to GEOSS because they are registered. Unregistered Community Resources denotes a very small number of other less-structured resources that may be of supplemental interest to end-users, and may be presented as links from a Web Portal to supplement GEOSS services and data. Newsfeeds (RSS), documents, and other web sites are examples of such unregistered resources. Wherever possible, resources should be identified as services (or component systems with related web sites) and be registered directly with GEOSS. Registration allows for the same base of known information to be available to all GEOSS client software and Web Portal implementations. 

The GCI is shown as being enclosed by a light green oval. Within the oval are the identified registries, the GEO Web Portal(s), and the GEOSS Clearinghouse(s). Key external interactions are with users, offered GEOSS registered resources (services, component systems, etc.), the GEONETCast satellite data broadcast service and other communication services, community resources not registered with GEOSS, and the main GEO web site. The specific interactions of a publisher-user are not shown in this figure. Each of the capabilities shown as boxes in the diagram is explained below. 
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Figure 3 – An object-interaction diagram depicting the major relationships 

between the GCI component services and selected external resources. (Modified 

from GEO Secretariat “Portal Process Document” Feb. 2008)
The GEOSS Registries are shown grouped in this diagram as they have similar behaviors and interaction with other parts of GEOSS – they expose standardized registration and query interfaces and perform a “yellow pages” role in managing high-level access to GEOSS resources. All the registries are used as a place to store and publicize (register) items that should be visible in GEOSS. In essence, if an item is in a Registry, it is a recognized part of GEOSS.

GEOSS Standards and Interoperability Registry is used to register standards and special arrangements (less formal community practices) nominated by GEO M&PO. Users may propose new standards or special arrangements to be included in this registry through a nomination form (registration client). Each standard or special arrangement is given a name, a unique identifier, a description, and is classified by type of standard. These items are reviewed for inclusion by the Standards and Interoperability Forum (SIF). The SIF is a group of domain experts who are convened to adjudicate the addition of standards and special arrangements, helping to avoid duplicate, incomplete, or irrelevant entries. This structured approach lets other parts of the GCI (and even external users) re-use a current list of recognized standards. This registry is explicitly referenced by the Best Practices Wiki, the User Requirements Registry, and the Component and Service Registry.

The Component and Service Registry provides the key “yellow pages” feature of GEOSS, allowing GEO M&PO to identify and describe GEOSS Components and Services associated with them. GEOSS Components 
are systems, initiatives, activities, or institutional programmes that are pledged as participating in GEOSS. Each registered component may identify and describe one or more services that are available to provide access to earth observation data, modeling, or other processing. When registering a service, the offeror is invited to identify and link to already existing standards or special arrangements, or is invited to nominate one through a re-usable entry form.

The Best Practices Wiki is a less-structured form of registry that allows GEO M&PO to share common techniques and methodologies. It is intended that this wiki would be used to publicize techniques used in the GEOSS or in specific SBAs that would be of use to others, both for outreach and for common adoption of preferred approaches and practices. The Wiki incorporates a broad range of practices addressing observation, information products, training, capacity building and others. Where standards are mentioned, a link will be made to the Standards and InteroperabilityRegistry to provide additional information.

The User Requirements Registry consolidates requirements for earth observations – what is to being measured, how often, where, to what resolution, to what accuracy, in what units of measure – based on a series of user types. A structured vocabulary of named observation parameters will provide a means to compare registered existing and planned observations with requirements and identify gaps and availability of coverage. 

The GEOSS Clearinghouse provides search across all components and services that are in the Component and Service Registry. A small set of searchable fields is extracted from the service registrations and are made available through a standard query interface to support rapid and consistent search across multiple community catalogues. Registered catalog services are, in turn, queried and their contents are either harvested on a recurrent basis or are searched in parallel. Applications may also query the Clearinghouse to discover and access services through links stored in the service descriptions (metadata). 

The GEO Web Portal is the centerpiece for access to, visualization, and integration of GEOSS resources. Through a series of standards-based software interfaces, the web portal interface allows a general user with a Web browser to:  

· search for systems, initiatives, and programs against the GEOSS Component and Service Registry,

· link to and search registered standards, best practices, requirements (and vocabulary) in those respective registries,

· view information in the context of specific SBAs while supporting cross-domain and domain-specific perspectives, 

· perform a GEOSS-wide search for services, data, and other resources (including the GEONETCast broadcast schedule) that are catalogued through the GEOSS Clearinghouse,

· display and organize linkages to ancillary documents, feeds, and web resources not otherwise catalogued in GEOSS,

· visualize geo-enabled RSS feeds using a globe for navigation,

· display map and imagery sources discovered through standards-based service interfaces found for registered services, and to

· locate and run ‘helper’ applications on their desktop to perform further analysis on found data and services.

The GEO Web Portal is specified as a portal environment that will 1) provide a single, official ‘front door’ to GEOSS as linked from the GEO Web site, and 2) allow for deployment of Web portal instances elsewhere for SBAs and GEO M&PO to customize for more focused areas of application. Both deployments – GEO-wide and topic-specific – would still provide access to the richness of the GEOSS resources documented elsewhere in and around the GCI in figure 3.

5.4. Modes of operation

The primary modes of operation affecting the GCI in terms of information flow include service/data creation, registration, approval, discovery, and access. These are described in the following general flow events:

1. The GCI relies on the external (M&PO-owned) creation of data and services in the context earth observation systems. 

2. Data and services are described in sufficient detail to support discovery and to help match user application requirements. 

3. Descriptions (metadata) of EO systems and programmes are entered into the GEOSS Component Registry or are stored in member catalogues.

4. One or more service descriptions are associated with a registered component in the Component and Service Registry.

5. Standards are nominated for inclusion in the Standards and Interoperability Registry. 

6. Once approved by the Standards and Interoperability Forum, nominated standards are visible for GEOSS registry users.

7. A service description can be linked to one or more standards or special arrangements to promote interoperability. These may include reference to service, protocol, format, schema, or other registered standards or special arrangements.

8. GEO Secretariat validates/approves Component/Service entries as being from a member country or participating organization making them visible to the public.

9. Catalogues (of data and services) are registered as services in the Service Registry and, where standard interfaces exist, their contents are then made accessible to the Clearinghouse search facility.

10. Best practices are documented in a Wiki format in the Best Practices Wiki and may be linked to relevant standards, registered services, and data references.

11. User requirements are entered by form into the User Requirements Registry or are batch uploaded from external requirements databases. Requirements should link to a standard vocabulary of observable/derivable/measureable parameters to be shared across GEOSS.

12. Users approach GEOSS through the Web Portal interface and can browse (by categories), search for GEOSS resources that are described in the Registries and the Clearinghouse, and link to other un-registered external resources through URL linkages.

13. Metadata records stored in remote catalogues are periodically accessed by the Clearinghouse and subset set of fields is stored to provide rapid access to trans-GEOSS holdings. 

14. Search is performed on the Clearinghouse through a web form hosted in the Web Portal, the query is either distributed to remote catalogues or to a cached subset of metadata in the Clearinghouse. Search results are sorted and returned for presentation to the Web Portal client as minimal metadata with links back to the original metadata and to the resource being described.

15. Where Clearinghouse or Registry metadata includes a recognizable, standard interface URL or format, the Web Portal should render the data or services in an appropriate fashion or launch helper applications for further visualization and analysis.

The provided flow elements are given as examples only and are not intended to be exhaustive of the process and decision-making within the GEOSS Common Infrastructure and external process.

5.5. User classes and other involved personnel

Publisher – Individual(s) authorized by Member and Participating Organizations to commit GEOSS Components and/or Services

Operator – The agency/organization responsible for the operation and maintenance of a committed service and related data

Approver – Acts to approve or disapprove an entry or update in one of the GEOSS Registries. In the case of the Component and Service Registry, the GEO Secretariat processes entries and approves them if they are offered by M&PO. The Standards and Interoperability Forum (SIF) members approveapproveapproves entries in the Standards and Interoperability Registry.

GEOSS-Experienced Web users – Users who understand the GCI and want to seek GEOSS-registered resources through the GEO Web Portal interface.  They are a primary source of best practices for the Wiki.

GEOSS-Experienced Application users – Software developers and integrators and their clientele who understand the GCI and want to integrate access into GEOSS Registries, Clearinghouse, and the standard interfaces and protocols that may be exposed through links in metadata. These users view GEOSS through their existing applications.  They also are a primary source of best practices for the Wiki.

SBA-Issue-Oriented Users - Researchers, model and decision-support tool developers, and science-to-policy analysts who work on specific issues that fall within one or more Societal Benefit Areas. They are not GEOSS-experienced but are looking for any and all observational data and services that are relevant to their specific issue.  They are low on the GEOSS learning curve and would benefit from real examples on the GEO Portal showing how other SBA-Issue-Oriented users have used the GCI to satisfy similar needs.  This would require the Portal to have  pull-down menu of SBA issues, and perhaps lists of user types and user applications.  Such menus and lists could be frequently updated from the collective information on the user experiences with the Portal by these inexperienced users.  As they move up the learning curve, they learn the GEOSS and GCI terminology, they discover what is available and ultimately become able to define their user requirements and how to enter them by form into the User Requirements Registry.  They might also benefit from and ultimately be able to contribute to the Best Practices Wiki.

Geographic-Oriented Users - Various users who are primarily interested in where they live or where and what they work on.   They are looking for any and all observational data and services that are relevant to their geographic locations and perhaps also specific issues.  They will benefit as the search engines in the GEO Portal and Clearinghouse get better. They will look on the GEO Portal for tools that let them easily overlay the relevant data sets on maps or integrate and analyze data using simple statistical or geospatial tools to do a quick evaluation of the available data.. They often will be frequent users of the Portal looking to see what new, geographically-relevant components and services have been added to GEOSS.

Geographic-Oriented Users looking for near-real-time data feeds - a specific set of users who are often managers or decision-makers in a specific region dealing with one or more SBA-oriented issues.  These users may or may not be GEOSS-experienced, but would eventually tend to view GEOSS through their existing applications when they find near-real-time data that can enhance their work.  The GEO Portal or Clearinghouse would be used to identify the appropriate data sources.  A drop down menu showing available types of real-time data on the GEO Portal would enhance their searches.

Casual and Earth Event-driven Users - Inexperienced users, who know how to use Google, who come to Portal because they have an interest in certain global or regional issues or phenomena, often driven by current or pending, unusual or extreme events.  They will usually be satisfied if they can find visual information, maps, charts, pictures, and some text that have been pre-packaged to show the latest finding from GEOSS in their area of interest.  GEOSS could gain considerable positive feedback in the public domain from these users.



5.6. Support environment
Given the voluntary nature of the GEO process, all operational support activities have been volunteered by M&PO entities, as follows: 

· Component and Services Registry (United States)

· Standards and Interoperability Registry (IEEE)

· User requirements Registry (United States)

· Best Practices Wiki (IEEE)

· Web Portal (Compusult, ESRI, European Space Agency)

· Clearinghouse (Compusult, ESRI, United States - USGS)

At this point in time, there are three offers for Web Portal and Clearinghouse solutions as candidates. Part of the IOC Task Force effort will be to identify the need for and recognition of one or multiple ‘official’ GCI components where multiple are offered.

6. Operational scenarios

This section contains brief narratives of interaction and process flow associated with a series of common tasks that exercise portions of the GCI.

6.1. Registration of GEO Components and Services

An individual (Publisher) 
who is affiliated with a GEO Member or Participating Organization goes to the GEO Web Portal and is then linked to the GEOSS Component and Service Registry. Information about their earth observation initiative/program is entered as metadata into an online web form, as is the URL to the initiative offerors website. While being entered, the Component is classified by the SBAs it primarily supports, its type (activities), and the timeframe of information availability. The GEO Secretariat receives notification that a pending Component has been registered and validates the registration based on the status of the registering individual. 

For a given Component, one or more services may be registered. Each service is described and linked to an existing standard or special arrangement (community practice) in the Standards and Interoperability Register. If a sought standard or special arrangement is not present, the user is allowed to nominatenominatenominates one or more through a web form in common with in the Standards and Interoperability Register.

6.2. Identification of relevant GEOSS standards
An individual from a specific scientific or professional background wishes to promote the recognition of their standard or community practice within the GEO community. They connect to the Standards and Interoperability Registry (SIR), either directly or, more probably, through a link on the GEO Web Portal, to see what standards are available, browsing by category of standard. If they standard they are interested in is present they can apply it when they register services they wish to publish with GEOSS. If the standard or practice is not listed, they can nominate basic information about it and its maintenance organization into the SIR. 

The Standards and Interoperability Forum (SIF) convenes regular meetings (primarily throught teleconferences) to process nominations. If a newly nominated standard comes from a recognized standards development and maintenance organization, the submitted information is verified and it is advanced as a registered standard in the SIR if it is not already in the SIR by another name or variant. If the nomination describes a more informal community practice that is likely to be applied by more than one organization, then it is advanced as a “special arrangement” once the submitted information is verified. The results of either process are made immediately available for other Registries and applications to consume via a web service.

6.3. Discovery of resources registered with GEOSS

A prospective GEOSS-experienced user with a decision support issue seeks a particular type of earth observation data for a specific geographic and temporal coverage. The user connects to the GEO Web Portal to begin the search by first browsing information about the registered component systems and their associated services. The user also investigates news feeds and documents that are linked from the portal for the latest information on the scenario or phenomena they are supporting. Browse and search of the User Requirements and Best Practices (Wiki) Registries are also enabled through the Web Portal to provide additional contextual information to the user on the topic of interest. 

Search for data and related services is done through a search form on the Web Portal that allows them to search the Clearinghouse based on text and selected fields that include location, temporal coverage, and some classifications. 
Brief results are returned displaying the title, description, and type of the item found. These results can be grouped or sorted in various ways. The user can click on the result links to obtain more detailed descriptions (metadata) or connect directly to the resource being described. Some types of results can be visualized as familiar files with ‘helper’ software already installed on their desktop computers or through viewer/browsers provided by the Web Portal.

Software developers and integrators may embed catalog and other protocol clients into their decision-support or web application software to provide direct search of the Registries or Clearinghouse and obviate the need for using the Web Portal for primary discovery. Thus, the end-user can run their preferred application environment and still be able to perform search on GEOSS and apply/integrate the results without having to leave the application.
A second case of discovery is that of resources registered with GEOSS based on the SBA-Issue-Oriented data/information or the Geographic-oriented data.  

A prospective, less-GEOSS-experienced, user with a decision support issue does not know what  particular type of earth observation data to seek but is looking for any and all observational data and services that are relevant to their specific issue and/or specific geographical region.  They initially look at the sections of the portal that allow one to choose a Societal Benefit Area or perhaps more than one SBA to predesignate a future search.  They also look for drop down menus of issues within the SBAs which would give more specificity to the search parameters.  When the user is finished, the user needs to be directed to news feeds and documents that are linked from the portal for the latest information on the scenario or phenomena they are supporting.  The user is encouraged to peruse a searched-set of this information that the Portal automatically provides to identify additional key words related to their issue.  The Portal does an initial search for data and information relevant to the issue and offers a list visual means, using Portal tools, for displaying the data geographically, or in graphs and charts.  The user can deselect or parking lot those data sets that they have visualized but do not match the users' needs.  

The final set of data that the user selects is fully documented with source, metadata, visualizations used and other knowledge from this Portal experience.   The Portal also can offer to provide information on how the inexperienced user can get further assistance from experienced service providers.

This documentation is archived for future use by the user and also to develop a Knowledge Base for inexperienced users to learn from.  From this Knowledge Base, the Portal and the GCI will be continually inproved to further ensure the data and services are described in more sufficient detail to support discovery and to help match user application requirements.

6.4. Identifying best practices

A professional interested in publicizing a recognized methodology to the GEO community to encourage understanding and uptake connects to the GEO Web Portal and is directed to the Best Practices Wiki. Once they login, they are able to compose a lightly structured narrative of the practice, referencing standards and examples where they may exist. Using the Wiki environment, other individuals may comment on and add to the practice and examples, with consent of the author and the managers. An editorial team reviews inputs for relevance to GEOSS.
6.5. Defining EO user requirements, coverage, and gaps

User Engagement - Through "User Engagement" of different non-GEOSS-Experienced users groups when they are interested in learning about GEOSS, the User Interface Committee is capturing information about user types, user applications (from advancing science to decision-support), and user requirements.  The goal in each user engagement is to get clear and concise answers to the following questions:

· who are the users (that are being engaged)?

· what data do they use?  (Note: this will include observational and non-observational data)

· how do they use the data?  (This gives insight to the applications and/or decision-making)

· what additional data do they need to do their job better?


The next step is to translate these user needs into the user requirements for earth observations – i.e. what is being measured, how often, where, to what resolution, to what accuracy, in what units of measure – based on a series of user types, that would be consolidated in the User Requirements Registry.  If such user requirements already exist in the registry then a linkage is made that connects the user type and user application to the requirements which can be documented in a Knowledge Base and used in the Portal to help the inexperienced users.

The linkage of the application-specific user needs to GEOSS-specific user requirements is a "value chain"  that for the different SBAs and their issues provides GEOSS members with knowledge as to how to transform observational data and earth system modeling results in "useful information" for applications and decisions that will influence societal benefits.

User Requirements in International Reports - In a number of Societal Benefit Areas, international groups have established scientific workgroups to define the SBA-issue-related user reauirements in published reports.  These will be captured into the User Requirements Registry through GEO Task US-06-01.

WorkPlan Tasks/Communities of Practice - A member of the User Interface Committee, through GEO activities, can identify identifies a set of requirements for a specific SBA that can be generalized to a type or class of user based on the type of information, location, temporal coverage, frequency, precision, units of measure, and discipline of application. Within the GCI, these These parameters are entered into the User Requirements Registry and are made searchable through the back-end database. Where possible, standards are referenced from the SIR
 by a common identifier. The parameter or ‘observation type’ being described is promoted with a definition, preferably from an ontology or vocabulary already in-use. Where registered data or services also refer to this observation type, a match can be made with existing observations to validate their coverage. Where matches cannot be made between requirements and existing services, then a support ‘gap’ can be inferred. The adoption of a common set of vocabulary throughout GEOSS is critical in making this determination.

6.6. Process validation or testing of GCI

The archetypical processes that are outlined above should be further scripted to be run and evaluated to assure that end-to-end capability exists and is maintained in the GCI. 

Each of the GEOSS Registries and the Clearinghouse expose service interfaces for the ingest of and search for information. The Web Portals expose client interfaces to these other GCI services and may operate services in their own right. Based on the standard interfaces that are supported, basic tests can be run to assure the availability and conformance of the registries as they are deployed. These tests should be run regularly to assure a high level of availability. Fail-over capability should be established for all GCI capabilities in the case of a hardware or network failure. 
There is a section missing which addresses metrics of operations
7. Summary of impacts of operational system
7.1. Operational impacts

7.2. Organizational impacts

8. Analysis of the existing system
8.1. Summary of improvements

8.2. Disadvantages and limitations

�GCI includes service functions that go beyond just the links?


�briefly states the purpose of the proposed system or subsystem to which the ConOps applies. It describes the general nature of the system, and identifies the project sponsors, user agencies, development organizations, support agencies, certifiers or certifying bodies, and the operating centers or sites that will run the system. It also identifies other documents relevant to the present or proposed system. A graphical overview of the system is strongly recommended. This can be in the form of a context diagram, a top-level object diagram, or some other type of diagram that depicts the system and its environment.


�The question being raised is how broad is the GCI?  Also are specialty items such as the CBC portal to be included?


�Strategic guidance document?


�describes the system or situation that motivates development of the proposed system. This clause also provides readers with an introduction to the problem domain. This enables readers to better understand the reasons for the desired system state.


�overview of the pre-existing system or situation (pre-automation), including as applicable, background, mission, objectives, and scope. In addition to providing the background for the current system, this section should provide a brief summary of the motivation for the pre-existing, non-automated system.


�GEOSS also serves an important function of capacity building. Where capacity building services are available, they should be included, but they are not an observational system. Thus some of the definitions may need to be broadened to accommodate this functionality?


�operational policies and constraints that apply to the pre-existing situation. Operational policies are predetermined management decisions regarding the operations of the current system,


normally in the form of general statements or understandings that guide decision making activities.


�Describe a) The pre-existing operational environment and its characteristics;


b) Major system components and the interconnection among those components;


c) Interfaces to external systems or procedures;


d) Capabilities, functions, and features of the pre-existing system;


e) Charts and accompanying descriptions depicting inputs, outputs, data flows, control flows, and manual and automated processes sufficient to understand the current system or situation from the user's point of view;


f) Cost of system operations;


g) Operational risk factors;


h) Performance characteristics, such as speed, throughput, volume, frequency;


i) Quality attributes, such as: availability, correctness, efficiency, expandability, flexibility, interoperability,


maintain-ability, portability, reliability, reusability, supportability, survivability, and usability; and


j) Provisions for safety, security, privacy, integrity, and continuity of operations in emergencies.


� Describe the mode(s) of operation of the pre-existing system in terms of information flow and resilience


� Define all classes of user who interacted with the pre-existing situation including the providers, members, scientists, Secretariat, etc.


�Define the Acronym?


�Summarize the deficiencies or limitations of the pre-existing situation that make it unable to respond to new or changed factors


�Identify each of the GCI components, including a summary definition of the capabilities each provides


�“recognized standards” has a very strict connotation of a formal standards process methodology that is not necessarily consistent with the acceptance of special arrangements.


�This section builds on the background and scope of the operational condition, augmenting pre-existing capabilities. The modes of operation, classes of users, and interfaces to the operational environment define the scope of the proposed system


�How do we deal with the need to answer questions and also the role of the SIF or equivalent


�Is this true??


�b) Major system components and the interconnection among those components;


c) Interfaces to external systems or procedures;


d) Capabilities, functions, and features of the pre-existing system;


e) Charts and accompanying descriptions depicting inputs, outputs, data flows, control flows, and manual and automated processes sufficient to understand the current system or situation from the user's point of view;


f) Cost of system operations;


g) Operational risk factors;


h) Performance characteristics, such as speed, throughput, volume, frequency;


i) Quality attributes, such as: availability, correctness, efficiency, expandability, flexibility, interoperability, maintainability, portability, reliability, reusability, supportability, survivability, and usability; and 


j) Provisions for safety, security, privacy, integrity, and continuity of operations in emergencies.





�I propose we review the figure before accepting it as shown in this document. The flow indicated with the arrows is confusing.


�Are there components without current services – such as a system that has been launched but is not yet operational?


�mode(s) of operation of the current GCI system in terms of information flow and resilience


�Examples to cover here: Organizational structure, Profiles of user classes, Interactions among user classes, Other involved personnel, and Support environment


� A scenario is a step-by-step description of how the system should operate and interact with its users and its external interfaces under a given set of circumstances. Scenarios should be described in a manner that will allow readers to walk through them and gain an understanding of how all the various parts of the proposed system function and interact. The scenarios tie together all parts of the system, the users, and other entities by describing how they interact.


�If appropriate, let us use the terms defined above.


�How do we address services that are not related to data such as capacity building offerings?


�Please expand the acronym list


� Identify any operational or technical impacts of going to IOC


� Identify organizational impacts of going to IOC


�Identify the IOC environment and its improvments over the pre-existing solution: New capabilities. Additional new features or functionality.


Enhanced capabilities. Upgrades to pre-existing capabilities.


Deleted capabilities. Unused, obsolete, confusing, or dangerous capabilities removed.


Improved performance. Better response time, reduced storage requirements, improved quality, etc.


�This subclause provides a qualitative (and to the extent possible, quantitative) summary of the disadvantages and/or limitations of the proposed system. Disadvantages might include the need to retrain personnel, rearrange work spaces, or change to a new style of user interface; limitations might include features desired by users but not included, degradation of existing capabilities to gain new capabilities, or greater-than-desired response time for certain complex operations.
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